'HC_L
—— /%

ASHING

.

Lathe numerical control system

USER’ MANUAL

Suitable for: 97T/98T/320TI1/330TI

NANJING WASHING CNC Technology CO.,LTD



Menu

MENU

Safety hand“ng exp|anation .......................................................................................... 0-1
General warning and matter sneeding attention ..........ccccvcviereerieninnnn e 01
Programming related warning explanation............c.ccooeeceeveieneseeeseese s 01
Operation related warning eXplanation ... e 0-2

Chapter OneOutlineof the System ............................................................................. 1-1
Y= = 0 1 1Y T [ GO RRRPR 1-1

0 O IV =TT s o< ot o= 1) 1-1
1.1.2 SYSEEIM FESOUICES ... .ceiteeiteesteesteesteestes esseesaeesaeesaeesaeesaeesbeesbeasesasesasesasesasesnsesneesnes ean 1-1
1.2 Provisions of coordinate SYStEM .......cccevuiieeieierie e ceesie et ae e 1-2
1.2.1 Movement principle which isrelative to still work piece........cccccvvvveveevenesninnn. 1-2
1.2.2 Standard coordinate SyStem ProViSiONS ..........ccccvieereriesieseeeeeree e seseeseeseesresseenns 1-2
1.2.3 Provisions of machine tool movement component direction ...........cccoceveeeeeeneennen. 1-3
1.2.4 Machine tool COOrdiNate SYSEM.........cciveeeieririe e et sr e eneas 1-3
1.2.5Work piece COOrdiNale SYSIEM........ccoiririerieieriesie et eee ettt eee e e 1-3
1.3 0UtliNE Of tNE SYSLEM ...t e ettt nre s 1-6
1.3.1 System Panel [QYOUL............ceuerirenieeiee et ter et sre e nee e 16
1.3.2 The classification and definition of the Key-press.........cccvvvveecevcevesceeseece e, 1-7
S = T A1 o T o PRSP 1-12

CHAPTER TWO PROGRAMMING :eeeeerresremsinmmniimsis s sseas 2-1

21 BLOCK FORMAT .ttt sttt n et sn e ens 2-1
2.0 PAFAIMELET ......eiveeeeeeeste st e et sttt e e e e b e st e e e sse s shesbesaeesbesresbesme e s e sresreresneensenresnas 2-3
2.2 PREPARATIVE FUNCTION (G FUNCTION) ...cctitiieeniniinieeeiesie s 2-3
AN R €100 e e i T o= 1] o 2-5
2.2.2 GO1l——Line interpolalion. .......cceeeeeeieerierieseee ceesie et se et eeeas 2-6
2.2.3 GO2——Interpolation of CIOCKWISE @IC ......ccccceiierieeeeeere e 2-6
2.2.4 GO3——Inverse arc iNterpolation ...........courereereeresiessereeiesie e 2-7
2.2.5 GOA———SUSPENSION.......ecveieeieeeeie e stesieseeee e stesreeseeaestesresne seeseesesaesseeneensessessenns 2-8
2.2.6 GO9——Angle-specified stop of feeding........ccccvvereeriniinine e 2-8
2.2.7 G20——SUb-program Call .........ccceceeeeiere e e 2-8
2.2.8 G22——Sub-program defiNitioN.........ccccoveeerene e e 2-8
2.2.9 G24——Completion and returning of sub-program ...........cccceecevevieveeceeececeinens 2-9
2.2.10 G25———JUMP PrOCESSING ..everveeueerierrerreeieeseesseressessesseessessessesssessessessesessesssessessenes 29
2.2.11 G26——Transition processing (sub-program call in the program).................... 2-10
2.2.12 G27——ENUIESS CYCI ...ttt e s 2-10
2.2.13 G30——Magnification and minification CanCel ..........cc.ccoceevevieviriieeeceeceseenns 2-11
2.2.14 G31——Magnification or MiNifiCaLION .........cccviviieiierese s 2-11
2.2.16 G40-GA42 Tool nose radius COMPENSALION ........cccccvvereeceeresees sreeeesie e e saeneees 2-11
2.2.17 G54——Cancel zero point bias, recover working coordinate system............. 2-11
2.2.18 GB5——Absolute zero poiNt Dias.........ccevevevireecers e 2-11
2.2.19 G56——Increment Zero POINE DI@S ......ccevereeeerinineeieee e e 2-12

I



Menu

2.2.20 G57——Bias Of CUITENt POINT........cceveeieriieeieie e e 2-12
2.2.21 G61——Continual corner clearing of current segment and subsequent processing
S o 011 0 | U P PSPPSRSO 2-13
2.2.22 G62——Fast corner clearing command of current segment ..........ccoceveveeveiennnne 2-13
2.2.23 G64——Cancel corner clearing INtErimM .........cccvveeeeeriinenene e 2-13
2.2.24G71——Internal (external) diameter cutting compound cycle..........cccceeerienen. 2-13
2.2.25 G72——End surface cutting compound CYCle..........c.covvrirerierienensene e 2-16
2.2.26 G73——Sealed contour compound CYCle.......cccevvvereeceeieree e 2-17
2.2.27 G74——Returning to reference point (mechanical origin) .........cccoevvevveereenennne. 2-18
2.2.28 G75——Returning to presetting cutter point from reference point ................... 2-18
2.2.29 G76——Returning to processing start point from current position (feed point) 2-19
2.2.30 G79-Metric end surface thread CYCle ........covveieceecece e 2-19
2.2.31 G80-English system end surface thread CycCle. .........ccooovvvreeceeiencenii s 2-20
2.2.32 G81——EXxcircle (inner circle) fixed CYCle.......ccoovvirveviivr e 2-20
2.2.33 G82——ENnd surface fixed CYCIe. ......coveeiiiiiiceeere e e 2-22
2.2.34 G83-Deep hole processing CYClE....cuiuiiieeeiececeeee e 2-25
2.2.35 G84—— Metric system rigidity threading CyCle........ccccovvvirenceriene e 2-26
2.2.36 G85——English system rigidity threading cycle.........ccccoovvvvveceeveie e 2-27
2.2.37 G86— MELC thread CYCI@.....ccueeiriceceee e e e 2-27
2.2.38 G87——English system thread CYCle ........cccevvvvieeesecs e 2-34
2.2.39 G90——Programming with absolute value mode...........cccccvvvveeiennneceneeeennn 2-34
2.2.40 G91——Programming with incremental mode ...........cccceveveeeeccvvcese e, 2-34
2.2.41 G92——Setting work piece coordinate SYStem ..........cevevierererieenireneseeeeneens 2-35
2.2.42 G96——Constant linear SPEed CULLING......ccceceieeeeiere e 2-35
2.2.43 G97——Cancel constant linear speed CUttiNG.........covvvvereeienenene e 2-35
2.2.44 G98——Cancel feed of €aCh rotation ............ccoeeeeeiinine e 2-36
2.2.45 G99——Set the feed of @aCh rotation ..........ccvvereeiiirere e 2-36
2.3 SUBSIDIARY FUNCTION (M FUNCTION) ..coiiiiiiiriesiereeere e 2-36
2.3. 1 MOO———PrOgraim PALISE. .......ceieiiteeieiesieesiee st sree e seeesbesre e saeesseesaeesneas 2-37
2.3.2 MOL——CoNditiON PALSE.......eeeeieiiesieeieieste e steseeee e e e e e sre s e eseeaesresneens 2-37
2.3.3 MO2——Program COMPIELION. .........oovriiirierere st e 2-37
2.3.4 M0O3——Spindle pOSItiVE rOtalioN .......ccceveieiieieeiese s e 2-37
2.3.5 MO4——SPIiNAIE FEVEISION ..ot etee ettt e e e e e e 2-37
2.3.6 MO5———SPIiNAIE SIOP....c.viiveiieeeee ettt st e e eeaesrenreas 2-38
2.3.7 M0OB——0pen COOlING FIUI .....covviiiiiieiese e e 2-39
2.3.8 MO9——Cl0se cooling fluid...........ccvrieiiieiesce e e 2-39
2.3.9 M10/M11-Spindle clamping and 100SiNg CONLIO ...........ceoeverererieerine e 2-39
2.3.10 M12/M13 Spindle high gear relay on/off ..........cccoeveiieieniiec e, 2-39
2.3.11 M20——Open SPeCIfied FElay ..o e s 2-39
P Y b e O [0 T (= - SO 2-39
2.3.13 M24——Set cutting tool compensation NUMDBES..........ccocveevinienienee e 2-39
2.3.14 M25——Wait for too-Change eNnd...........cccveeeeeiiierie e 2-39
2.3.15 M28/M29 Spindle speed/position MOE...........cvererinieneee e 2-40

11



Menu

2.3.16 M41~M44 Specify spindle SPEed gear ........cvvvvereeeri v e 2-40
2.3.17 M71~M85——M function pulSE OULPUL.........ccceeveerieiierinieeceeree e 2-40
2A4F. Sy TRUNCTIONS . ... et 2-40
241 F——F€ed fUNCHION. ..o e e e 2-40
2.4.2 S—Spindle rotation SPeed CONLIOL .........oovreererereree e 2-40
2.4.3 T——Cutting tool fUNCLION ......cceiiiiiieceee e e 2-41
Chapter Three Slstern Operation ................................................................................ 3-1
3.1 Operation & processing interface and definition of each sub-function...................... 31
3.1.1 Introduction of operation & processing primary function display interface .......... 3-1
3.1.2 Definition and introduction of each sub-function under operation & processing
Q107 10Tt o o O SR 3-5
3.2 Machinetool coordinate manual MOVEMENT .........cccoririeiriererieiese e 35
3.2.1 Manual mode (manual uninterrupted feed) ... e 3-5
3.2.2 Inching mode (inching uninterrupted feed) ... iicceecese s, 3-6
3.2.3 Hand wheel mode (hand wheel uninterrupted feed).........ccccoocvvivvienieicivnnencens 3-7
3.2.4 Spindle and cooling (suitable for Washing lathe and milling machine system, water
cutting tool has N0 SUCH TUNCLION) ......oviiviiiriee e e 3-7
GG B U oy = LT oxY o [ S 37
3.3. 1 OPEN PIOGIBIM.....vieteeteesteeite et ete s eesteesbeesbeesbeesbeesbeesbeesbsbe e sbeesbeesbeebeebeebesnte s eenbeenes 3-8
3.3.2 Start QUEOMBLIC CYCIE.....cveiece et et 3-9
3.3.3 Start processing at optional segment nNUMbEr POSITION .......ccvveeveiinineene e 3-9
3.3.4 AULOMALIC CYCIE STALUS SEL ..ot et 3-9
3.4 Zeroreturning operation and coor dinate system reestablishment .........ccccceceeennee. 311
3.4.1 Introduction of returning machine tool zero Operation..........ccccevvvvieveeceesienesiennens 311
3.4.2 Returning feed point (G75) TUNCLION .......coiiiereeiiieseceee e e 312
3.4.3 Returning feed point fUNCLION (G76) ......cceceieeieeie e e 313
3.5C00rdinate Dias fUNCLION........ccceiiiiieei e e e e 313
3.6 Application of Machinetool CUTEr ... 316
CHAPTER FOUR PARAMETER MANAGEMENT :reereeerremmemmsnmmmemsesmessessnes 4-1
4.1 INTRODUCTION OF PARAMETER MANAGEMENT MAIN INTERFACE ...... 41
4.1.1 Parameler SYSLEIM....ccueiiieiieesieerie et sttt sttt sb e sb et et b e b e s 4-2
v A Lo Th e F= T4 T g o o) o < - () 4-2
4.1.3 Difference between current parameter and backup parameter ...........ccccceeeverenens 4-2
4.1.4 Use of soft reset under parameter interface........cccevevevecceeceses e, 4-2
42 CUTTER PARAMETER ..ottt ettt et bt 4-3
4.2.1 Cutter compensation principle for changing CUtter ...........cccocvvveveviene s ceerie e 4-3
4.2.2 Outline of cutter parameter set and display procedure.........ccoeevvvvveveeneveneeneenee 4-4
4.2.3 Method and procedure for establishing cutter compensation...........ccccceveveeveninnnes 4-4
4.2.4 Cutter compensation amendment (cutting-tool wear compensation) .............c....... 4-6
4.2.5 Directly input cutter compensation VEIUE............cccvvveevevienese seeiese e 4-7
4.3 SYSTEM PARAMETER (P PARAMETER) ...ccoiiiiireree e 4-7
VG T N S 7= S Yol o] o= o1 o TS 4-8
4.3.2 View and setting of SyStem parameter.........ocoveeveriieseerieese e e 4-9

111



4ADIGIT PARAMETER ...t s 4-10
4.4.1 View and setting of digit parameter .........cccoceveveeceiere e 4-10
45 THREAD PITCH COMPENSATION ..ottt et 4-10
4.5.1 View and setting procedure of thread pitch compensation...........c.ccocveeveveieiennas 4-11
4.5.2 The required caution problems of thread pitch error compensation..................... 4-11
4.5.3 Thread pitch error compensation example.........ccooeveevevienesiees e 4-12
4.54 Thread pitch error compensation with U disk..........c.ccooviiiiiiii i, 4-12
AB INITIALIZING ..ot ettt ettt bbb et s be e enas 4-13
4.6.1 ClEAI MEIMONY ...cuviiteiteeeeestestesteeeee seestestesreeseesbesbesseeeessasesbesbesseensesbestesseensesses snsenns 4-13
A.6.2 FOMMEL ......viiveeeeete sttt ettt r st e bbbt a e e e e e e b e sb e e seennesresee e eneennennesreens 4-14
S IC B AV Lo 1 YA o= ST o (o S 4-14
A.6.4 DEFAUIT VBIUE ...ttt et se e s 4-14
4.6.5 TIME SEL ...ttt bt b e r e eb e e eaeenenre e 4-17
4.7 COORDINATESBIAS. ... ot ettt sttt et 4-17
4.7.1 Method and procedure of determining workpiece coordinate origin offset ......... 4-17
4.7.2 Amend workpiece coordinate origin offSet .........ccoovvirieceieccs e 4-18
VIS (o] o TS0 o < = 1 T0) o SRS SRPRR 4-18
4.74 Hand-operated pulse generator eNCOEY ..........ccevvveeeeeeresiree e eeeieiee s een s 4-18
4.7.5 Alarm defiNITION ......coeuiiiee e e 4-18
N =T 4 1 LT USRS 4-20
Chapter five Pr ogramme managernent .................................................................... 5-1
5.1 Brief introduction to user programme management ..........ccccecevereseeseeneneesesiesseeneens 51
5.1.1 INterface iNtrOOUCTION .......ccviiiieieiiie it e 5-1
5.1.2 Introduction to basic performance of user programme management ..................... 5-2
5.2 User programme ManagemMENT ......o.uiieieireeeesee sttt sie bbb e e 52
5.2.1 How to creat, edit and modify USer programme..........ccceeceveveseecenesieseseseeseens 5-2
5.2.2 How to change user programime atribULe............coeveerenieniineceeieese e 5-5
5.2.3 HOw t0 delete USEr ProgramMmE.........cceeeueiieeieeeeiesinee e sesee e sre e sseeae st e snesnesneenes 5-6
5.2.4 How to check user programme Storage CapaCity .......cocervrereeereeseseseeesieeseeseeseenne 5-7
5.2.5 HOW tO COPY USEr PrOraMME .....ceeieeuereerierieeriesees suestesteseesesteseeseesessessesesesseseesenneas 5-7
5.2.6 HOW tO Drowse USEr Programiimie........c.coveveeeerieniesiens seeneestesseseensessessessesnsesssessesses 5-8
5.3 USB disk ManagemMENL ..........cccoviieieiiieses ettt se et e et sresnaenae e 510
5.3.1 USB disk management introdUCTION...........cocviireriierenes e seneens 5-10
5.3.2 How to enter USB disk management interface and interface introduction .......... 510
5.3.3 Salect fIle from USB diSK........ccoiiieieireieecre e e 512
5.3.4 How to open thefilefolder in USB disK .......cccccvvviieeienenie e 512
5.3.5 HOW tO return to parent dir€CIONY .......ccvveeverenieseeies et 512
5.3.6 How to savefile from USB disk tO System .......cccocvveiecceeiecec e 512
5.3.7 How to savefile from user program to USB disK ..........ccocvveeiininninnienvenienennns 513
5.3.8 How to browse filesin USB driVe........cccocreiiricirines e 513
5.3.9How to delete fileSiNn USB diSK .......cceiriiierieinie e s 514
5.3.10 How to remove USB disk from the system.........ccccoevevevece e s, 514
5.3.11 How to browse programme in user programme management storage under USB disk
MANBGEMENE INLEITACE. ... eii e e e s se e 514



Menu

Chapter SIX Monitoring .............................................................................................. 6-1
6.1 How to enhance processing effiCiENCY ......cccvivierieiere e e 6-1

6.2 Modify cutting tool compensation value during proCeSSiNg .......cccoceeeeveeresererereeneens 6-1

(SR I o3 8 o N =T e ) o U oo X TR 6-2

6. 4 External function CONTIOL......ciiiiiiiiic e e 6-5

6.5 Generation and recovery of workpiece coordinate system .........ccccoeeeeenn. 6-11

6. 6 Tool nose radius COMPENSATION......cociiiiiiiiiiiiiie e r e e s eaaeeeeas 6-15
Chapter seven &/gern CONNECE wreerrrrrrrrrsrrrsassrarsran s e e eraas 7-1
7.1 SYSEEIM SEEUCTUT Bttt ettt ettt sttt et ettt st s e e nbe e b e 7-1
7.1, 1 SYSEEIM SITUCIUIE ...ttt ettt ettt s sbe e s be e s beesbeenteenteenteennnreens 7-1

7. 1.2 DIMENSIONS......cviuiiiiitiiteieitste st seie st sb et b et be s et eb b et sb e sb b e e eb b sene st nne e 7-2

7. 1.3 POrt definition ISt ........coceieieieeeeee e e e e 7-3

7.1.4 Output signal cComMPariSON liSE......coveeeiereiereeee e e e 7-7

7.1.5 Input signal compPariSoN lSt ......cceeeieeierie e e 7-8

7.2 Heavy CUrrent POWES SUPPIY coveeeeeeeeiesiereeee ettt sre e see e sneeneeneens 7-10
7.2.1 Installation reqQUITEMENT........ccccce et s e st e e naeneas 7-10

7.2.2 Heavy CUrrent POWET SUPPIY ...cververrereeieriesieseee seestestesseeseessessessessessssessessesseensens 7-10

T2 BN o e b e b 7-10

7.2.4 Theissues need attention during H/C installation...........c.coceveviinvnieveennnnnnns 7-11

7.3 Internal connection Of CNC SYSLEM ......c.ocieiecieieceee e e 7-12
7.3.1 INPUL/OULPUL THTUSLIEETION ... et 7-12

7.3.2 Electric principle diagram of CNC system input/output ports ..........cccceeeveeeenne. 7-12

7.4 Definition for Signal Port of CNC SYSLeM .......cocveeieiiiineeeseee e 7-12
7.4.1 External connection Of CNC SYSEEM .....cc.ccvveeiereseseceeee e e 7-12
7.4.2Main SNaft POt 8JL......cceeiuiiiiiiierie st sttt ee e sne e 7-13

7.4.3 Serial cOMMUNICAtioN POt 7L ......cceeiieieiiseeeese e e ereeseeneas 7-14

A% oo I o o =g oo o 1 SRS 7-15

7.45 Motor port 4J0. 4J1. 4J2. AJ3....oieeeee e e e 7-17

7.4.6 INPUL/OULPUL POIT 5J2 ..ot sttt st st s enee e 7-23

7.4.7 Handwheel coder POrt BJ1...........cccoeiiiiiieie e e s 7-25

7.4.8 EXtension DackuP B5J3.......ocv it e st 7-26

7.4.9 Externa Start emergency stop and pause interface 5J5..........ccccoevvvevenininiinnns 7-27

7.4.10 Expand input/output iNterface 5J5........cocvvererieenisenes eeesie e 7-28
APPENAIX L ETTOr FEPOIE-srresessessesisssesies st s Fi1-1
Appendix 2 System iNter fases StrUGCLUE @+ - wwsrrrrrrsieieiseieins e, F2-1
APPENiX 3 SYSLEM Par AMELEN [iSt--ssrresssseressseresisiesinesisi st F31
Appendix 4 Bit parameter definition - e F4-1
Appendix 5 System software upgrade and USer iNterface ren@Wal - eeesereiserieneens F51
Appendix 6 How to use serial port to excute DNC prOCESSING: -+ -ss-wwseserssssssssssssisessssssisssiaens F6-1
AppendiX 7 Programme ilUSLE GLION - reessseressserssiriesssssssesssssssssss s F7-1



Safety handling explanation

Safety handling explanation

To make sure of proper using the system, please read this manual throughout and

carefully before operating the machine tool.

General warning and matters needing attention

1. When using a new programme to carry on actual workpiece processing, please do
not directly carry on the processing, but to use single segment stage to execute test
run or confirm the machine tool’s mechnical movements are correct without installing
cutter and workpiece. It is possible to result in unforeseeing movement that may
endanger the cutter, machine tool, workpiece and people if the programme is not approved
correct during test run.

2. Operation should only be carried out after full comfirmation all date input
proved correct, in case of improper data input, potential damagies may be caused to
the cutter, machine tool, workpiece and people

3. Setup proper feeding speed and main axle rotary speed. Each set of mahine tool
has a maximum feeding speed limit and the setup feeding speed can not exceed the limit
that the machine tool can bear. Moreover, different processing objects have different
optimum feeding speed and main axle rotary speed, please defer to machine tool manual.
Improper feeding speed and main axle setup may endanger the cutter, machine tool,
workpiece and people.

4. When using cutter compensation function, compensation direction and
compensation amount should be fully confirmed correct otherwise wrong data may endanger
the cutter, machine tool, workpiece and people

5. System parameter should be set to proper value. When adjustment is needed,
adjustment can only be carried out based on fully understanding the meaning of the
parameter value, in case improper parameter setup, it may endanger the cutter, machine
tool, workpiece and people.

6. Configured parameter should be backup in case restoring is needed.

Programming related warning explanation

When programming you must be familiar with and fully understanding the operation
maual, the following issues are needed to pay attention related to safety handling.

1. Reference frame setup

In case coordinate system setup improperly, even if the programme movement command
is correct, the anticipated movement can not be achieved and may endanger the cutter,
machine tool, workpiece and people.

2. Non—linear motion interpolation positioning

When non-linear interpolation positioning, (it is non-linear motion mode from
start point to end point, such as GO2, GO3) it is necessary to correctly confirm the
path before programming, otherwise it may endanger the cutter, machine tool, workpiece

and people.
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Safety handling explanation

3. Axis of revolution movement function

When axis of rovolution moves, the workpiece installation mode, centrifugal force,
rotary speed should be taken into consideration before programming, improper programme
may cause axis of revolution overspeed that may throw off the workpiece and endanger
the cutter, machine tool, workpiece and people

4. End surface constant linear velocity control

When controlling constant linear velocity, maximum rotary speed should be
correctly assigned because if workpiece radius on the constant linear control axle
is close to zero, the main axle will be over speed, so improper command may endanger
the cutter, machine tool, workpiece and people

Operation related warning explanation

1. Manual operation

When manually operating the mahine tool movement, you must watch the cutter and
work piece’s position, affirm that the move axle, move direction and feeding speed
parameter choice are correct. Mishandling may endanger the cutter, machine tool,
workpiece and people.

2. Manual return to mahine tool zero point

To the mahine tool that needs manual return to zero point, it is a must to return
to the zero point after power on otherwise the machine tool may excute unexpected
movement that may endanger the cutter, machine tool, workpiece and people

3. Hand wheel feeding

When using manual handle feeding, special attention is needed if choosing the 100
times ratio operation because the speed of cutter, worktable movement will be much
faster to endanger the cutter, machine tool, workpiece and people.

4. Invalid ratio

When threading, the ratio adjustment may cause threading error, so the manual ratio
adjustment is invalid.
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Chapter One Outline

Chapter One Outline of the System

97T/ 98T/ 320TI/ 330TI? is a new generation and high quality numerical control system used
for lathes. It has been pushed out by NAN JING WASHING CNC TECHNOLOGY CO., LTD., by
aggregating their more than 10 years’ developing experience on numerical control systems, and on
the basis of the old multi-generation mature products. The system adopts the double CPU and very
large scale programmable logic circuit schema, which possesses higher processing control quality
and system upgrading space. The system can control digital AC servo driver and the three phase
micro-step driver; the electronic gear function of the system enables the system to be directly
connected with any thread pitch screw rod; the pitch compensation function makes the precision
test to the machine tools much more simplified; the display adopts the 7.4"LCD color display or the
16 grayscale display, and possesses the functions of the real-time tracing display for the graphics of
the processed parts and the coordinates character display, with more abundant and humanized
interface design; the function of graphics simulation is more powerful, which possesses the
functions of 3D solid simulation and 2D flat simulation displays. The structure of the system adopts
the entirety type engineering plastic compression moulds, and the shape is beautiful; the
convenient U disk interface can realize the mutual storing between the U disk and the system, and
the on-site upgrading function for the system.

This specification introduces programming and operating method of 977/98T/320T/330TI @
system, and before 97T/98T/320T/330TI is operated, please read this specification carefully.

1.1 Systems Index

1.1.1 Major specifications

Pulse equivalent: X: 0.00lmm Z: 0.00lmm Y: 0.00lmm

Linkage/control axles number: 2/2, 2/3

Range of programming: —99999.999 ~ +99999.999mm

Fast forward speed: 60000mm/min (0.001mm Equivalent)

Procedure capacity: Electronic disk 2MB, which can store 200 program files.

Programming manner: ISO Codes, system keyboard entry, USB interface entry, and RS232 serial

interface entry.
Interpolation straight line, Arc, metric and inch, straight/wimble, multi-head/single-head

threads, mm/inch threads

Electronic gear scale: 16 bit : 16 bit

Pitch compensation: 160 points/axis, and every control axis can compensate

Display: Possessing the sync character display interface and graphics interface
Graphics simulation: 3 D and flat graphics simulation

System upgrading function: The system can quickly upgraded through U disk, and there is no need to

open the chassis

1.1.2 System resources
Display: 7.4" LCD screen, 640x480 bitmapped, color display or 16 grayscale
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Chapter One Outline

Electronic disk: 2MB flash memory, saving use program and parameter files
Input signals: 40-way On/Off capacity. Photo-electricity isolation

Hand wheel interface: 2 ways, x1, x10, x100 multiply factor

Main axis coder interface: 1 way, 4 multiple frequency processing

Feed multiply factor switch: multiply factor range:10%~300%

Spindle multiply factor switch:  multiply factor range:10%~300%
Output signal: 24 way switch amount.
Including 18 way relay power driving output and 6 way relay contact output.
The motor driving signal (CP and CW) pulse output in X and Z directions.
One way 8 bit analogue output, and the output range: 0-5V or 0-10 V.
USB interface: External U disk memorizer read-write processing program or upgrading system
control software.
Serial interface RS232C asynchronous serial interface
(D 320Ti/330Ti is the system of mainboard above V1.4
@)The U disk interface supports majority of U disks, but can’t guarantee to support all the U disks. The file
format must be FAT format, using USB1.1/USB2.0 protocol.

1.2 Provisions of coordinate system

When the parts are being processed on a Numerically Controlled Machine Tool, only with the
relative movement between the cutting tool and parts limited within the confirmed coordinate
system, can the processing be implemented according to the specified procedures. To facilitate
describing the machine tool movement when programming, the procedure preparing method
should be simplified to guarantee the exchangeability of data; in addition, the coordinate and
movement of numerically controlled machine tool have been standardized. The former Ministry of
Engineering Industry promulgated the denomination standards of JB3051-82 numerically controlled
machine tool coordinate and direction of movement in 1982, with the denomination principles and

provisions are as follows:

1.2.1 Movement principle which is relative to still work piece
This principle is used for programming staff to determine machine tool processing according to
part drawings, which is under conditions whether the cutting tool moves to work piece or the work

piece moves to cutting tool.

1.2.2 Standard coordinate system provisions
The standard coordinate system is a right hand rectangular one, as shown in figure 1-1:

B2

chuck »tZ

[

] +X

Figure 1-1 Standard coordinate system

Various coordinate axes of this coordinate system parallel to the primary guide tracks of the
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machine tool.

1.2.3 Provisions of machine tool movement component direction
The positive direction of certain movement component of the machine tool is the one to

increase distance between cutting tool and work piece.
1.2.3.1 Z coordinate movement

The Z coordinate movement is provided by spindle which transmits cutting power. In the
standard coordinate system, the coordinate axis always paralleling to spindle is provided as Z

coordinate axis.
1.2.3.2 X coordinate movement
The X coordinate is horizontal, which parallels to clamping surface of work piece. The X
coordinate is the primary movement coordinate in the locating planes of cutting tool or work piece.
On the lathe, the Z coordinate positive direction is that the big tool carriage moves to end
bracket side along lathe bed (vertical), and X coordinate positive direction is that holder moves to

handgrip direction.

1.2.4 Machine tool coordinate system

The machine tool manufacturer has installed switches with relatively higher precision at fixed
positions on each movement axis of the machine tool, and the switches are used for the machine
tool to determine positions; the mechanical zero (also called machine tool zero or machine tool
reference point) of this movement axis is determined by the position itself of this switch, or by the
position of this switch and the encoder signal of the servo motor together.

There are two purposes as follows for the mechanical type or the electro-magnetic type
proximity switches installed at the limit positions on each coordinate movement axis (namely in the
movement direction of the stepping/servo motor proceeding speed and position control) by the
machine tool manufacturer:

1. For the occasions where the requirements to precision is not high, the proximity switches
with better repetitional precision (i.e. Hall type inductive switch) can be adopted, and the position
of the mechanical origin can be determined through the induction to this signal.

2. For the machine tools with higher requirements to precision, the mechanical type or the
electro-magnetic type switches are adopted as the coarse positioning switches, taking the Z pulse of
the servo motor encoder as the precise positioning signal to determine the position of the machine
tool origin together. When the signals sent out by the coarse positioning switches are checked, this
axis reduces speed, then moves in the reversed or unreserved direction (determined by the 5,6,7,8
bits of No. 18 parameter bit) until the Z signal of the encoder sends break signals to the system, to
determine the position of the mechanical origin. This method is relatively complicated but the
precision is relatively high, doesn’t have relatively high precision requirement to the initial
positioning switch, and generally can share a mechanical type three-way switch with limit switches.

The coordinate system taking the machine tool zero as the coordinate zero is called the

machine tool coordinate system. The machine coordinate system value indicates the distance of the
current position of tool nose relative to the machine tool zero.

1.2.5 Work piece coordinate system

All the coordinate values are positions of tool nose relative to coordinate origin. If the
Coordinate origin is different, even if the tool nose is at the same absolute position on the machine
tool, its coordinate value is also different.

When the programmers are writing processing procedures, they often take some one fixed
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installation position relative to the work piece as the programming origin, but the purpose of
programming is to program the procedures of the offset of the work piece cutting contour relative to
this origin position. When processing the work piece according to the programs, the coordinate
movement track of the tool nose must move relative to the coordinate system of programming. This
coordinate system is called the work piece coordinate system. To the lathe systems, the rotation axis
and the chuck end surface of the work piece are commonly taken as the origin XOZ of the X axis and
Z axis, and the work piece end surface can also be taken as the origin X'O'Z' of Z axis.

7
Fiaure 1-2

The early economical type numeral control systems are not designed with machine tool zero
switches commonly, and the work piece coordinate system is generated through presetting cutter
process. The data are stored by the internal storage of the numeral control system after power-off.
This kind of method is simple and with low cost, but is easy to bring about the bumping of the
cutting tools or data loss, then cause the work piece coordinate to be un-precise.

Modern numeral control system must be equipped with machine tool origin switch, and after
each time of power-on, it must establish work piece coordinate systems after returning to the
machine tool origin. Though complicated, it possesses the merit of reliable performance, and can
realize many kinds of transformations of the work piece coordinate system conveniently.

Washing numeral control system can support the two kinds of modes stated above, and is
determined by the third bit of the No. 3 digit parameter.

It is strongly recommended that: the machine tool must be installed with the switch signal of
the machine tool origin.

1. The establishment of the work piece coordinate system and the power-on recovering the
work piece coordinate system (aiming at the condition when the machine tool origin is installed).

(1) To the condition when the machine tool coordinate system and work piece coordinate
system have already been established before, the work piece coordinate system must be recovered
after power-on.

a) In case of power-on, the numerical control system can be only operated manually or return to
reference point state

b) Inthe operation interface, press (machine tool zero point) to enter machine tool zero point

mode.

c) Press the feed key of each manual direction to return machine tool zero point of each axis,
meanwhile, system will recover the workpiece coordinate value of this axis according to the axis and
cutting tool number.

d) The system has the 5,6,7,8 bits of the No. 3 digit parameter, which determine which axes
must return to the machine tool zero. After every axis returns to the machine tool zero, the system
can work normally.

(2) To the newly installed work piece or newly installed machine tool, the work piece
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coordinate system must be established first.

a) Return to the machine tool origin of every axis by using the methods stated above (to lathes,
the X and Z axis must return to the machine tool origin), Establish machine tool coordinate system,
at this time, the system still generates a work piece coordinate system, but at this time, the work
piece coordinate system is invalid, and needs to be established by presetting cutter of trial cut.

b) Adopt the presetting cutter method of trial cut to establish the cutting tool compensation
value of every cutting tool. The coordinate of the work piece coordinate system is established
automatically and stored in the system, and thereafter when returning to the machine tool zero
each time of power-on, the work piece coordinate value corresponding to the current cutting tools
(the coordinates shown in capital characters and displayed on the screen) will be recovered
automatically.

2. The establishment of the work piece coordinate system and power-on recovering the work
piece coordinate system (aiming at the condition when the machine tool zero hasn’t been installed).

The establishment of the work piece coordinate system which hasn’t been installed with
machine tool origins, can still be established by using the presetting cutter method of trial cut. See
section 4.2.3, description to the presetting cutter method, for detailed operation.

3. Cautions of the presetting cutter of trial cut.

To the lathe systems, the work piece coordinate of presetting cutter of trial cut establishing tool
noses is significant. Please notice the following questions when using this method:

(1) Presetting cutters individually. When some cutting tool must be replaced because of wear
and tear, or damages, only an individual presetting cutter of trial cut must be done for this cutting
tool.

(2) When presetting cutters individually, there is no necessity to consider which one of
G54-G59 the current work piece coordinate system is.

(3) Whenever presetting the cutters (especially when inputting the cutting tool length or
diameterin the Z direction), the measurement must be done by taking the unified benchmark point.
l.e. when inputting the length of every cutting tool before, the work piece length must be measured
taking the chuck end surface, and later the chuck end surface must be taken as the measurement
benchmark line for the Z direction length.

It is strongly recommended that: When performing presetting cutter of trial cut, the chuck end
surface is taken as the benchmark of length measurement for the length in Z direction, and the
diameter in X direction is the diameter of the revolving body.

Chuck end surface

1 2 3 4 5 6 7 8
wbuebiddtbwtubunudutud |”U| i

Z

\ B Figure 1-3

(4) If the position of the machine tool origin is changed because of machine tool repair or
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adjustment, the cutting tools must be preset again, and every cutting tool must be preset again.

(5) Once presetting cutter is completed, every time when returning to the machine tool zero,
the machine tool coordinates (XP, YP, ZP, AP) are set for zero automatically, and the work piece
coordinates become effective. Thereafter every time after power-on, returning to machine tool zero
must be performed, at the same time the work piece coordinate automatically recovers to be the
actual work piece coordinate of the cutting tool nose with the current cutting tool number.

4. Coordinate offset table (G54-G59)

Washing numeral control system provides users with the establishment of 6 work piece
coordinate systems (G54-G59) , and the position information of every coordinate system is
recorded in the coordinate offset table.

This table records the relative difference of every work piece coordinate system origin relative
to the G54 coordinate origin. The system is automatically set to G54 status when it is powered on,
as a result, the X and Z value of G54 (relative to machine tool control) becomes zero automatically
(unchangeable). The values of G55-G59 are the positive values when offsetting in the positive

direction along the coordinate axis, and in the opposite, inputting negative value.

1.3 Outline of the system
1.3.1 System panel layout

To properly operate the Washing numeral control system, must master the operating methods
of every function and the meaning of every kind of information displayed. The whole operating
functions offered by numerical control system can be implemented by keyboard operation. The

operating panel of the system is shown as figure 1-4.
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Figure 1-4 a)97T/98T Main panel drawing
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Figure 1-4 b) 320T/Ti Main panel drawing
1-U disk and serial interface access 2-LCD screen 3- Primary function key region
4-Editing key region 5-Subfunction key region 6- Emergency button
7-Subpanel key region 8-Three position switch 9-External start/pause

1.3.2 The classification and definition of the key-press
The panel key-presses in the Washing numeral control system can be classified into several

categories such as the primary function key, subfunction key (also called F function key), edit key
and sub-panel operating key. Their layout on the operating panel is shown as figure 1-4.

1.3.2.1 Primary function keyboard region

The primary function key region includes 5 keys of program, operate, parameter, monitor, and
reset, which are used for the 5 primary functions of the system. Their detailed functions and
meanings are shown as table 1-1.

Table 1-1 Description to the key-presses in the primary function keyboard region

Key-press Symbol Description

It’s the user processing program management, which is used for operations

PRGRM such as creating, modifying, storing, inputting/outputting user processing

codes, etc.

OPER-I- It's the maclfmine tool operation, which implements every operating function

of the machine tool.
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It's the parameter setup, which is used for setting up every kind of

PARAM Parameter parameters related to the machine tools, numeral control systems and

drivers.

It monitors the current status of the system, which is used for diagnosing
MONTOR and displaying the state information of system coordinates, input and
output ports, etc.

It's the soft reset, which is used for canceling the operation being
RE/S/ET Reset implemented, and shutting down the cooling liquids, spindles, and the
cutting tool output signals.

Note: There is a hardware resetting button in the U disk and serial interface access region. When your system

is in abnormal conditions, you can reset by using this button.

1.3.2.2 Subfunction keyboard region

The subfunction keyboard region is located below the LCD screen, and is used for the operation
of selecting corresponding sub-functions under every primary function interface. The subfunction
keyboard region is also called the F function keyboard region. For unified statements, we take the F
function keyboard region as the substitute of the subfunction keyboard region, and take F function
keys as the substitutes of subfunction keys, for expression.

Table 1-2 Key-press description for sub-function keyboard region

PGDN

om0 [ = [ [ = e [ | = B (0

PGUP
|§HIFT @ PreviousPage

Symbol

There are totally 10 F function keys, and the functions represented by ~ function keys vary
according to the different primary functions selected. The functions of ~ function keys
correspond to the key-press menu functions in the display interface, and are used for selecting the
corresponding sub-functions under the primary function interface. The SHIFT key and the ALT key
are used for the extension of F function keys. 97T/98T isn't provided with |S|—|IFF| and LALT| key, the

key isused for F function key expansion.

1.3.2.3 Editing keyboard region
The editing keyboard region provides the key-presses needed in editing the processing codes

and setting up and modifying every kind of parameter value. The editing function keys are shown as
table 1-3, and the function setup keys are shown as table 1-4.
Table 1-3 Description to the key-presses in the editing keyboard region (edit function key)

Key-press Symbol Description

G--===P | Letter key. WithGMFSTXZIKPLDJNUWR
0-+-+-9 | Numberkey. Witho 1 2 3 4 5 6 7 8 9
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Space key, it'll be used as Space for program editing

Minus key, the next key is used in 97T/98T, and it'll be
used as minus for editing and inputting

Decimal paint key, the next key is used in 97T/98T, and
it'll be used as decimal point for editing and inputting

0l(©]||o)

WHEEL RATE

Equal sign key, the next key is used in 97T/98T, it'll be
used as equal sign for editing and inputting

Table 14 Description to the key-presses in the editing keyboard region (setup function key)

A
i)
<

press

Symbol

Description

Clear wrong messages in the alarming bar, cancel input

HIE

ENTER key.
Creating new lines under the file editing interface, and indicating the

end of the current input in other status.

m

o
e
h]

|'£he previous

Xt

Page turning key. Showing the content of the previous page or the
next page for the interfaces such as the program name list, program

content, parameters, etc.

So|@
PE®

s |3 | /B
HHEHEHH

Direction keys of up, down, left and right., 97T/98T isn't provided with
the four keys, and their functions are realized by F function key

~

]

%]
el

|
.
_(_}_
I\
—

oS

o
=i
o
=
=
m
+

A

Adjusting the brightness of the LCD screen., the first two icons are
keys of 97T/98T, in operation and processing interface, they'll be used
as regulation of spindle multiplying factor, in other interface, they'll be
used to regulate brightness

D_’ utting tool In operation and processing interface, quickly enter cutting tool
- 5| TooL Ay compensation modification
7 E E In operation and processing interface, quickly enter preset cutter
‘ ‘ Preset Cutter )
00L_DATUM| [TOOL DATUM operation

i

When the system is in the primary function interfaces of program
management or parameter management, press this key to indicate
the saving of the files such as the current programs, system

parameters, cutting tool parameters, machine tool parameters etc.
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When the system is in the status of processing, press this key to
indicate the calling of the user programs, then the current interface
ejects the program name list and the entry box of the program names,
then input the program name in the entry box of program names and

press ENTER, to indicate the calling of this program.

Some keys in the editing keys are the function multiplex keys, which are used multiply by the

system according to the current status. For example, under the status of program editing, the
function of ‘G’ key is to indicate the ‘G’ character in the current cursor position, however, under the

main interface of operating and processing, the function of ‘G’ key is to enter the MDI mode, but

doesn’t display the ‘G’ character. The definition of function multiplex keys is shown as table 1-5.

Table 1-5 Description to the key-presses in the editing keyboard region (multiplex function keys)

Key-press

Symbol

Description

Ksav

X Save, is used for saving the numeral value of the X axis in the current programming
coordinate system, as the measuring cutting tool compensation value parameter.

/sav

Z Save, is used for saving the numeral value of the Z axis in the current programming
coordinate system, as the measuring cutting tool compensation value parameter.

=
7]
(0]
—t

F Set, is used for manually setting up the feed speed.

v
(%)
(0]
—

S Set, is used for manually setting up the rotation speed of the spindle.

el e

md

G MDI, is used for indicating the input display of ‘G’ character under the statuses of
file editing or character inputting, and indicating the entering to the input status of
MDI mode under the operation and processing primary function interface.

1.3.2.4 Sub-panel operating keyboard region

Table 1-6 Description to the key-presses in the sub-panel keyboard region

Key-press Symbol Description
)
-—[Dr Spindle clockwise rotation (implement M03)
|SPOL CW]
._x || -
g Uz Spindle counterclockwise rotation (implement M04)
EPDL COW
Shutting down the spindle, and stopping rotation (implement MO5)
| 5POLSTOR
Spindle pulse control. The spindle rotates clockwise when this key is pressed, and
the stops rotating when this key is released.
Feed
. Feed up: dynamically adjusting the feed multiply factor
increase
Feed
Feed down: dynamically adjusting the feed multiply factor
decrease
Spindle Spindle increase: dynamically adjusting the spindle multiply factor (only valid for
increase main motor speed control by frequency variation).
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!
J

«\‘%}.‘ Spindle Spindle decrease: Spindle increase: dynamically adjusting the spindle multiply
SP[iLR.iTE-' decrease factor (only valid for main motor speed control by frequency variation).
Coolant
T Coolant on/off control.
COOLANT, on/off
{E} Cutting Single-step tool-change: The tool will be changed to the next in turn by the system
TOOL-CHANGE] tool-change | for each pressing.
e
p Lubrication
LLUER [ GAT [ON]
—
PN
&) Clamp/Loose | Spindle clamp/loose
MIFLLBI?SE{
@ Manual
Manual speed. It’s fast switched at F100. F600 and F1500.
JOG FEED speed
X z . . It is the selection of the machine tool movement axis of feed control under the
Axis selection
AXIS SEL manual wheel mode.
@’gn Hand wheel
e Set hand wheel pulse multiply factor. The setting range: x1. x10. x100
HEEL RATH pulse
> Cycle cancel. It terminates the automatic cycle processing operation of the current
Cycle cancel | program, and this key-press is only valid when the system is in the cycle pause (feed
EYCLE CANC maintenance) status.
Cycle pause (feed maintenance). The system pauses the implementation of the
Cycle pause | current program, until the implementation of the follow-up program segments is
[CYCLE PAUSE) continued by the user pressing the Cycle start key.
Cycle start. It starts the processing and implementation of the current programs.
—_— Under the OPERT primary function interface, if the programs, which have been
m Cycle start selected by the user and waiting for being processed, are used, the processing of
TR the current program can be started to run after pressing this key under the
‘automatic’ sub-function.
+X . .. . .
\ / Manual feed in the X positive direction.
,Ax Manual feed in the X negative direction.
+Ip Manual feed in the Z positive direction.
-« Manual feed in the Z negative direction.

Manual fast feed option key. Under the non-modality condition (when the
sixth bit of the No 20 digit parameter is 0), pressing it with any one key in the
manual feed keys, the machine tool moves in high speed, and the moving speed is set
up by the No. 10 system parameter; under the modality condition (when the
sixth bit of the No 20 digit parameter is 1), every time pressing the manual
fast speed key, the system switches the acceleration mode for one time, for example,
it is the non-acceleration mode when the power is on, and the system moves rapidly
when pressing the manual feed key, and if pressing the manual fast speed key once
more, it returns to the manual speed to move.

Three position switch. It’s used for switching the statuses of start, pause, and back.
Note: when pressing the cycle start key under the automatic mode, the three
position switch needs to be put into the start status first.
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1.4 Starting up

Before the first starting up, the system appearance should be examined to see whether there is
obviously abnormal condition, whether the power connection is not right, whether the joint to the
switch power comes off, and it can be powered on after confirmation. The system power source is
the three core power plug, which uses single-phase 220V / 50HZ A.C. with grounding.

After the system runs the necessary parameter checking, if completed normally, the system
displays the version information and start machine interface.

The serial number of each set of system is different, and if you find any same serial numbers,
please contact with our company, to prevent piracy.

The start machine interface of the system can be customized by the users, and the image with
dot matrix of 640x480 (BMP bitmap), which is designed by the users themselves, is updated and
downloaded into the system through the user interface, and after upgrading successfully, the user
interface will be displayed after starting the machine every time (see Appendix System Upgrade for
more details) .

If you want to enter the main operational interface immediately after starting the machine,
rather than display the start machine interface, please set No. 17 system parameter for 2.

meanwhile, user can regulate screen brightness as required, and the control parameter is 29# system
parameter.

The system power-on process is shown as above figure 1-5.
After the system start is completed, it begins to work normally.

[ Starting up ]

113# system parameter=0?

Time set by delay 113# system parameter

v

Switch on the relay defined by 99# system parameter to power
the driver on

I
~)

Time set by delay 101# system parameter

v

Send ENABLE signal to the driver

» |&
» o¢

No cutter number,
display "ERRO6"

Is the cutter number checked?

Yes

Figure 1-5 System start-up
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Chapter Two Programming

2.1 Block format

The block format means the written rules of block, it includes the function which
will be implemented by numerically controlled machine tool and parameters that are
required implementing this function. One part processing program is composed of several
blocks, and each block is composed of various functions; Genera function words of lathe
numerical control system are as follows:

Table 2-1: Table of system function words

Function Address Scope Meaning
Specify program number and sub—program
Program number P~ N 1~99
number
Sequence  segment N 0~9999 Program segment number
number
Prepa?atory G 00~99 Instruction movement mode
function
XN Zs I K. \ . . . .
+0. 001 ~ ovement instruction coordinate, circle
Coordinate letter | R. L. J. D. center coordinate, thread pitch, radius and
+99999. 999
Us Vo W cycle number
Feed speed F 1~15000mm/min Feed speed instruction
Spindle function S 0~5000RPM Instruction of spindle rotating speed
Cutting tool
T 1~8 Cutting tool instruction
function
Auxiliary
. M 0~99 Auxiliary instruction
function

The numerical control system doesn’ t require each block having these instructions
above, however in every block; the instruction should be arrived according to certain
format. FEach function word probably has various definitions in different block
definitions, referring to specific instructions.

Washing numerical control system adopts the variable block format, which means
that the block length changes with word number and word length. One block is composed
of one or more program words. Generally, the program word is composed of address word
and post—address word number and symbol, for instance:

X - 46. 38

Symbol (minus)

Address function word

This program word format is composed of address function word as the header
following a string of digits, and several words compose one block. The words written

in the previous block and unchanged in this block are also valid, which can be no longer
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rewritten. In the dimension words, it can only write valid digit and not specify that
every word should write the full number.

For instance: N0420 GO03 X70 7-40 10 K-20 F100

In the previous segment of program:

N. Gv X5 Z+ I, K. F are all address function words

N Block number

G03 Preparative function, which can be written as G3
XZTI1K Coordinate address

F Amount of feed

W9 w_m

Signifying symbols

03 70 -40 0 —-20 100 are data words

In the block, the English letters signifying address function can be divided into
dimension word address and non—dimension word. The dimension word address is signified
with the following letters X.Z.I.K.R.J.D, and non-dimension word address is signified
with the following letters: Ny S. T. G+ F. M. P. L. All dimensions are signified with
diameter or diameter difference in X direction. For instance, X50 signifies that tool
nose moves to ®50 position, and 110 signifies that the diameter difference of circle
center relative to arc start point is A®10.

One complete program is composed of program name , block number and corresponding
symbols, Refer to the following instances for discriminating different programs and program
contentsin the program directory:

NOO10 G92 X50 Z100

N0020 51200 MO3

N0030 GOl X40 F300

N0040 790

NO050 G02 X30 Z85 10 K-5
N0060 G0l Z60

NO070 G02 X40 Z55 110 KO
NO080 GOl X51

NO090 G776 X Z

NO010 MO2

In general condition, one block is one process step of element processing,
numerical control program is one block statement sequence which is stored in the
memorizer. When the elements are processed, these statements are totally read from
memorizer and explained into executable data format and then executed

The block number is used to identify every block composing program; it’ s composed
of N with following 0000-9999. The block number must be written at the beginning of
every segment, which can be generated by segment number automatic generator. (See
program edit function) In one program, the block number can adopt optional value in
0000-9999, however in principle, various block numbers should be arrayed from small
to big according to its precedence in the program. For the convenience of inserting

new block in the required position, it’ s recommended not to use continual serial no.
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to the block when programming, and if the programming is implemented on the CNC panel,
it’ s suggested that the block be numbered with interval of 10. In this way, it’ s easy
to assign different block numbers when inserted into the program. (See parameter P27#).

2.1.1 Macro-variable

The parameters (PO-P9) can be used to substitute digit in the block. First the
assignment statement in the program can be used for parameter (P0-P9) assignment, and
in the subsequent programs, the assigned parameter can be used to substitute this
numerical value. When the program is automatically executed, the parameter is changed
to the lately assignment number of this variable. If this parameter is assigned again
in the program, then the new value is only valid to the changed quotation, and the
previous quotation still remains the original value.

For instance:

NOO10 P2=1 Pb=h5 P7=200

N0020 G92 XP5 7100 FP7

N0030 P2=40 P5=160

N0040 XP2 ZPb

NO050 MO02

When the program is executed, it’s identical with:
N0020 G1 X55 Z100 F200

N0040 X40 7160

NO050 M02

2.2 Preparative function (G function)

The preparative function is programmed with G following two digits, Gfunctionis
also called preparation function command, which is used to define geometry and CNC operating
status of track. The functions of any numerical control device all include fundamental
functions and optional functions. The fundamental functions are requisite for system,
and the optional functions are for user to select according to machine tool features
and applications. It’s recommended to program after understanding the machine
specifications first. The machine tool can configure control function according to
numerical control system, namely the machine tool may not implement all functions of
numerical control system.

The whole G functions of system are as follows:

Type G Code Function
Modality | GOO Fast locating
Modality | GO1 Line interpolation
Modality | GO2 Interpolation of clockwise arc
Modality | GO3 Inverse circle interpolation
G04 Time delay
G09 Servo accurate positioning pause
G10 Cancel various image processing cycles
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G11 Image processing cycle of plane figure along X axis (suitable
for milling processing)

G12 Image processing cycle of plane figurealong Y axis (suitable for
milling processing)

G13 Image processing cycle of plane figure aong zero point
(suitable for milling processing)

G17 Choose cutter compensation plane as XOY (suitable for milling
processing)

G18 Choose cutter compensation plane as ZOX (lathe control
automatically chooses ZOX plane cutter compensation)

G19 Choose cutter compensation plane as YOZ (suitable for milling
processing)

G20 Independent sub—program call

G22 Independent sub—program definition

G24 Return call program after sub-program ends

G25 Jump processing

G26 Transfer processing (sub-program call in the program)

G27 Endless cycle

Modality | G30 Magnification and minification cancel
Modality | G31 Magnification or minification

G33 Metric system single cutter thread processing cycle

G34 English system single cutter thread processing cycle

G40 Cancd cutting tool (tool nose) radius compensation

G41 Cutting tool (tool nose) radius left compensation

(42 Cutting tool (tool nose) radius right compensation

G43 Cuitting tool length compensation (suitable milling processing)

G44 Cancd cutting tool length compensation (suitable for milling
processing)

G50 Processing program temporary modification system parameter

Gb4 Cancel zero bias, recover the workpiece coordinate returning to
mechanical origin in power-on

(b5 Absolute value zero point coordinate bias

(b6 Increment value zero point coordinate bias

Gb7 Coordinate hias of current coordinate point

G61 Fast corner clearing of subsequent block

(62 Fast corner clearing of current segment

(64 Cancel G61 corner clearing function

G71 Internal (external) diameter cutting compound cycle

G72 End surface cutting compound cycle

G73 Sealed contour compound cycle

G74 Return to reference point (mechanical origin)
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G75 Return processing start point based on machine tool coordinate
G76 Return processing start point based on workpiece coordinate
G78 Fine boring processing cycle (suitable to milling processing)
G79 End surface screw thread metric system
G80 End surface screw thread English system
G81 Ex-circle (inner circle) fixed cycle
(82 End surface fixed cycle
G83 Deep hole processing cycle
G84 Metric rigidity threading cycle
G85 English system rigidity threading cycle
G86 Metric thread cycle
G87 English system thread cycle
(88 Fine boring processing cycle I (suitable to milling processing)
(89 Fine boring processing cycle II (suitable to milling processing)
Modality | G90 Absolute value mode programming
Modality | G91 Programming with incremental mode
(692 Modify coordinate zero point position of workpiece coordinate
system (change workpiece coordinate value of tool nose)
G96 Effective for constant linear speed cutting
G97 Cancel constant linear speed cutting
G98 Cancel feed of every rotation
G99 Set feed of every rotation

Note: 1.The modality maintains valid after this G function is programmed until
superseded by another modality function of the same quality.

2. One part of the G function above is suitable for lathe, and one part is suitable
for milling machine and one part is suitable for both; the detailed description of
G function is final, in this manual, the functions t the processing of milling won’ t
be described.

Now, the G functions above will be elaborated

2.2.1 GOO Fast locating

Format: GOO X Z

Description: (1) X & Z axes respectively moves at the rate which is defined by
06# and 08# parameter, and when certain axle stops after completing programming value,
while other axes move on.

(2) The non-movement coordinate requires no programming.

(3) The coordinate value of target point can use absolute value, and can also use
increased value. Most 6 digits are allowed before decimal, and after decimal most 3

” 7

digits are allowed, the positive number can omit “+

(this rule 1is suitable for all coordinate 4 o
programming). N S
. . b . ’\ = S
(4) When GOO is programmed, it’s also written as ? . .
GO.
A,IH ~79
9.5 200 100

Figure 2-1 GOO
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Example: The right figure program is as follows:
Absolute value mode programming: GO0 X75 Z200
Incremental mode programming: G91 GOO X-25 Z-100
First, X and Z simultaneously move fast to A point with 25, then Z moves fast to
B point with 75.
Note: For the third axis control, Y axis can be directly programmed as follows:
GO0 X50 Y120 Z32
Interim description between program:
Theinterim includes two modes between two segments of processing traces. arc switchover
and corner clearing (sharp corner) interim, refer to 4.3.1.4 and description of G61, G62
and G64

2.2.2 GO1 Line interpolation.
Format: GO1 X Z F_
G0l X F_
G0l 7 F_

Description: (1) When the processing starts each time, it’s in the GOl status
automatically, until it's changed by other modality.
(2) The non-movement coordinate requires no programming
(3) The coordinate of target point can be written with absolute value or increment
value.

(4) When GOl is processed, its feed speed implements according to given F value,

and F scope is: 176000mm/min. I P
(5) GO1 can also be written as GI.
Example: The program of Figure 2-2 is as follows: iR 7 &
(supposing tool nose is at A point) > s
Absolute value mode programming GO1 X40 Z20 F150 ;““‘j*
Incremental mode programming: G91 GO1 X10 Z-35 1 B W
F150

_ _ _ _ Figure 2-2 601
Note: For the third axis control, Y axis can be directly

programmed as follows:
G01 X50Y 120 232 F150

2.2.3 G0O2 Interpolation of clockwise arc
Format: GO2 X Z I K F

G02 X ZRF
Description: (1) When X and Z are at G90, the end coordinate of arc is the absolute

coordinate value which is relative to programming zero. When it’ s at G91, the arc end
is the increment value of relative arc start point. Towards to G90, G91, I and K, they
are all the coordinate values of center relative arc start point, and I is the diameter

amount in X direction value, K is Z direction. The circle center coordinate can’ t be
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omitted at the circular interpolation, unless it’ s programmed with R (arc radius).

(2) When GO2 instruction is programmed, it can directly program over the quadrant
circle and full circle and so on (R programming can’t be used for full circle).

Note: When arc is processed to the top, X or Z axis will probably change direction, and
system will automatically perform clearance compensation; if clearance compensation isn't
input in parameter zone or the difference between clearance compensation in parameter zone
and practical reverse clearance of machine tool is big, obvious chipping mark will generated on
workpiece.

(3) The full circle can’ t be programmed with R.

(4) R is the R arc’s radius of work piece single side which is the number with
symbol, “+” indicates that the arc angle is less than or equal to 180 degree; "-”
indicates that the arc angle is greater than 180°.

(5) GO2 can also be written as G2

Example: The AB segment arc program of processing figure 2-3 is as follows:

Absolute value mode:

G90 GO02 X60 Z30 120 KO F150 (circle center S
coordinate programming)
G GO2 X60 Z30 R10 F150 ( radius R .

=y

programming)
Increment mode:
G91 G02 X20 Z-10 120 KO F150(circle center x| Bl
coordinate programming) Figure 2-3 G03
G91 GO02 X20 Z-10 R10 F150 C( radius R
programming)
G02 U20 W-10 R10 F150

2.2.4 GO3 Inverse arc interpolation
Format: G0O3 X Z I K F
GO3 X Z R F_
Description: When programming with GO3 instruction, except that the arc rotating
direction is opposite, the rest are same as the G02 instruction.
Example: The program of Figure 2-4 is as follows:
Absolute value mode: 300
G90 GO3 X60 Z30 I0 K-10 F100 (circle center
coordinate programming)

G90 GO3 X60 Z30 R10 F100 (radius R programming

P60

40—

Incremental mode: A

G91 GO3 X20 Z-10 10 K-10 F100 (circle center ‘
coordinate programming) x :

G91 GO3 X20 Z-10 R10 F100 (radius R programming) Figure 2-4 G04

G03 U20 Z-10 R10 F100
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2. 2.5 G04——Suspension
Format: G04 Kxxx, xx
Description: (1) After the program delays post—K programming value (second),

continue to operate, and the scope of time delay is from 0. 01 second to 65. 53 seconds.

2.2.6 G09 ——Angle-specified stop of feeding

Format: GO9

Description: GO9 is used to detect whether servo—motor has moved to appointed
position, When servo following error is less than given value, servo will send one
angle-specified stop signal (XPSN. YPSN and ZPSN) to CNC system. After the system
completes certain segment program, if this segment has G09, then CNC will check whether
various axes have PSN signal input within a period of time, and this time is set by
89# parameter. If there is no signal when set time is exceeded, CNC will give 54# alarm

to continue operation.

2.2.7 G20 Sub—program call

Format: G20 Nxx, xxx

Description: (1)The first 2-digit after N (to position before decimal) is the
program name of sub—program which will be called and 2-digit is allowed. The 3—-digit
after decimal signifies the cycle number of this call that can be from 1 to 255

(2) The parameter (PO~P9) in the sub-program must be assigned definite numerical
value by P when it’ s called by G20.

(3) This segment of program mustn t appear contents outside of the descriptions
above.

(4) Various sub—programs can repeat embedding call for 10 times, but calling itself

is prohibited.

2.2.8 G22 Sub—program definition

Format: G22 N X X

Description: (1) The sub—program name is initiated with N, and two digits after
N is the sub—program name.

(2). G22 Nxx mustn’t be in the same segment with other instructions

(3). G22 and G24 appear in pair, which forms one complete sub—program body.

(4) The parameter data in the sub—program has two kinds of formats:

a) Constant format, the data is constant set by programming, namely 07 9.

b) Parameter format, the numeric section such as function number, parameter and
so on in the program can be signified with variable, while the specific value of variable
is imported by P=X X definition in the main program of calling sub—program. This system
can process 10 variable parameters: PO P1 « e« P9,

(5) Sub—program and transition processing (G25 and G26) can implement compound

nesting for most 10 times.
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(6) When it’ s necessary for parameter to define variables, PO=X X, P1=X X and
so on can be used to assign definite numerical values to PO#-P9#. No
matter whether P parameter appears in the main program or sub—program,

this parameter will be superseded with the lately assignment

2.2.9 G24
Format: G24
Description: (1) G24 indicates completion of program and returns to the next

Completion and returning of sub—program

segment of program calling this sub-program.

(2) G24 and G22 appear in pair.

(3) The segment of G24 disallows other instructions to appear.

Example: The parameter transmission process in the subprogram call will be
described through the following example, please apply it

Main program P01

NO010 S1000 MO3

N0O020 P7=200 P8=50 P9=02

N0030 G20 NO5

N0O040 MO02

Sub—program NO5

NO010 G22 NO5

N0020 (92 X50 7100

N0030 GO1 X40 FP7

NO040 797

N0050 GP9 792 X50 110 KO FP8

NO060 GO1 7-25 FP7

NOO70  GOO X60

NO090 Z100

NO100 G24

Note: (1) If P parameter is not defined when subprogram is called, then the value
of P parameter in the subprogram is indefinite

(2) The parameter can also be used in the main program.

2.2.10 G25 Jump processing
Format: G25 NXXXX, XXXX, XXX

Description: (1) The cycle body which is defined by this format is the defined

block (including these two segments) between two block numbers following N, and the
digit defines the call number of this block, from 1 to 255, and 1 will be considered
without compiling.

(2) The next segment processing program after G25 instruction completes is the
one of jump processing block.

(3) Other instructions are prohibited in the G25 block.
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Example:

NOO10 G92 X50 7100

N0020 G25 N0040. 0060. 02

N0030 GO0 X10 720

N0040 GOl X40 780  F300

N0O050 760

NO060 GOO  X50 7100

NO070 GO4 K3

NOO8O M02

The processing sequence of program above is:
N0010—N0020—N0040—N0050—N0060—N0040—N0050—N0060—N0070—N0O080

2.2.11 G26 Transition processing (sub—program call in the program)
Format: G26 NxXXX, XXXX, XXX

Description: The transition processing instruction completes, the next processing
section is the next one of G26 Nxxxx, xxxx, xxx, which is the difference from G25
and the rest are same as G25.

Example:

NO0O5 S800 MO3

NOO10 G26 NO0050. 0080. 02

N0020 G4 K2

N0O030 GO1 X2 F20

N0040 GOO XO 70

N0O050 G92 G90 X0 70

N0O060 GO1 Z-20 X20 F300

NOO70 MOO

NO08O Z-40

N0090 7Z-60 XO

NO100 MO02

The processing sequence of program above is:

N0005—N0010—N0050—N0060—N0070—-N0080—N0050—N0060—N0070—N0080—N0020—
N0030—N0040—N0050—N0060—N0070—-N0080—N0090—N0100

2.2.12 G27 Endless cycle

Format:  G27 NxxXX, XXXx

Description: (1) The block between the first and second block numbers after N is
the interval of endless cycle, once entering G27 status, the system will infinitely
repeat carrying out the operating track which is defined by this block.

(2) Inorder to guaranty that the coordinate doesn’ t offset when every cycle starts,
the block is required to be the sealed track, else the start point will shift at every

start, and finally exceeds working table
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2.2.13 G30
Format: G30

Description: When the G31 magnification and minification is implemented, G30
cancels effect of G31.

Magnification and minification cancel

2.2.14 G31 Magnification or minification
Format: G31 KXxx. xx
Description: (1) The scope of multiply factor is 0. 001-65. 5, namely K0. 001-K65. 5.
(2) The effect of multiply factor is to magnify or minify K times for the various

segments’ size of processing track evenly
(3) The multiply factor has no effect on the cutting tool.

2. 2. 15 G33/G34——Metric system/English system single-tool screw thread cycle

Format: G33Z__ K_ R_1_0orG33U_Z__ K_ R_1_

U_Z : screw thread end point coordinate, K screw thread, R: cutting depth,

I: de-trailing length

This cycle only runs one cutting, after cycle ends, cutting tool will stop at the position after
cutting feed R value in X direction, Z will return to start point of cycle, thereby realizing free cutting
processing conveniently.

Example: GO X50 Z100

G33 755 K1 R1.5 T4

G33 755 K1 R0O.8 T4

G33 755 K1 R0O.2 T4

MO02

Please see G86/G87 thread processing for detailed method.

2.2.16 G40-G42 Tool nose radius compensation
G40——Cancel tool nose radius compensation
G41——L eft tool nose radius compensation
G42——Right tool nose radius compensation
Description: See description of Chapter 6 for G40-G42

2.2.17 G54——-Cancd zero point bias, recover working coor dinate system
Format: G54
Description: (1) After zero point is biased, G54 function will recover the programming zero of
processing part to initial workpiece coordinate system when power is on.
(2) G54 function will cancel all previous coordinate bias functions.

2.2.18 Gb5——Absolute zero point bias

Format: G55 x_z

Description: (1) G55 function will move the programming zero point to coordinate specified by
X'O'Z' horizontally.
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(2) Both X and Z coordinate can move horizontally; in addition, one coordinate can move
horizontally, the zero point of un-programmed coordinate doesn't move horizontally.

(3) G55 function isindependent block, and other command cant' appear in this segment.

(4) The block after G55 will be programmed based on new coordinate system established by G5
without considering influence of original coordinate system.

(5) The dynamic coordinate display in processing is still corresponding to initial coordinate
system zero point.

(6) G55 isn’t move command but to memorize coordinate bias, if it’ s necessary to

move cutting tool to G54, GOl or GOOX0Z0O block must be re—programmed, to move cutting
tool to GH4.

For instance: NOO10 G92 G90 X40 765 - 5——20—-0-{-—20—]
NOO20 GO X60 745 F100 (AB) A
NO030 G55 735 Tj
NOO40 GOl X50 70  (BO) < S g |eog
N0O50 X80 7-20 o)) r_[
NOO6O G54 - 341(
NOO70  M02

2.2.19 G56——Increment zero point bias .
Format: G566 X__ Z__ Fionre 9-5

Description: (1) G56 function will move the zero point of coordinate system for

X' 0’7 to form new coordinate system horizontally from current position increment of
cutting tool.

(2) Other cautions are same as G5b.

For instance: NOOI0  G90  G92  X20  Z70 T T1 7221 &
N0020 GO  X40 750  F100 = o o %
© 1o g 1
N0030  G56  Z-10 S
N0040 GOl X50  Z0
N0050  X60  Z-20
NOOBO G54 202010 =20~
x| x|
NOO70  MO2

Figure 2-6
2. 2.20 GB7—Biasof current point
Format: G57
Description: (1) G57 function sets the current position of cutting tool for
coordinate zero point, the later programming will take this point as the coordinate
zero point without considering influence of original coordinate system.
(2) The rest is same as Gb6.

For instance: NOO10 G90 G92 X20 760 F:
N0020 GO1 X40 740 F100 o AL 2(zZY
N0030 57 3 g —
N0040 GO2 Z-20 10 K-10 7i
2-12 — 20 20 20 —

X " Figure 2-7 X"
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NO050 G54
N00O60 M02

2.2.21 G61——=Continual corner clearing of current segment and subsequent
processing segment

Format: G61

Description: Both this segment and subsequent processing trace adopt sharp corner

connection until they are cancelled by G64.

2. 2. 22 G62—7Fast corner clearing command of current segment
Format: G62
Description: Sharp corner interim is between this segment of trace and the next

segment (see description of 4.3.1.4)
For instance: GO1 X100 Z20 F100 G62

2. 2.23 G64——-Cance corner clearing interim
Format: G64

2.2.24 G71—Inner (outer) diameter cutting compound cycle

Format: G71 I KNXZF

Description: The fine machining path of rough machining and fine machining showed
in the instruction execution figure 2-8 is the track of A->B->C->D.

Among them: I: cutting depth (cutting amount for each time), the symbol isn’ t added
when specified, and the direction is determined by vector AB;

K: Retract amount for each time, the symbol isn’ t added when specified, and the
directions of X and Z are respectively determined by X (X—direction fine machining
allowance) and Z (Z direction rough machining allowance);

N: Fine machining block number;

X: X direction fine machining allowance;

Z: 7 direction fine machining allowance;

F: The F in the G71 programming is valid at the time of rough machining, and the

F in the fine machining block is valid at the time of fine machining
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(R) A *

\ Y, __
n

45° K N (F) T
3 / I

~ %

c \

Programming track *
X/7
n "“}“{“

— I---l—

Z

Figure 2-8 Internal (external) diameter cutting compound cycle G71

Under G71 cutting cycle, the cutting feed direction parallels to Z axis, and the
symbols of X and Z are showed as Figure 2-9. (+) signifies movement along axis positive
direction, and (=) signifies movement along axis negative direction.

Note: (1) N (fine machining block number) must be larger than 1;

(2) A>B must be completed by GOO instruction, and the GOO instruction can’t be
included within B->C-2D;

(3) The Z direction movement amount shouldn’t be in the A>B block, X direction

movement amount is equal to X direction movement total of B=>C->D.

A0 Qa D
X()Z(-)

D
X))

B B
z
B B
&
X(-)Z(+) n X(-)Z(-)
D 0] Oa

Fieure 2-9 Svmhols of X and 7 under G71 comnound cvele
Example 1:
NO010 GOO X520 Z370 F2400
N0020 G71 114 K2 N8 X0.74 Z0.29 F2400
N0030 GOO X100 7370
N0040 GO1 X100 7350 F240
N0050 GO1 X200 7230
NO060 GO1 X200 7170
NOO70 GO1 X320 7170
NO080 GO1 X320 Z100
NO090 GO3 X420 7Z50 I0 K-50
NO100 GO2 X520 Z0 1100 KO
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NO110
NO130
%P59...
NO010
N0020
N0030
N0040
NO050
N0060
NOO70
NO080
NO090
NO100
NO110
NO130

GO0
MO2

X520 Z370

Cutting internal diameter

GO0
G71
GO0
G02
GO3
GO1
GO1
GO1
GO1
GO1
GO0
MO2

X10 Z370

I7 K2 N8 X-0.37 Z0.29 F2400
X240 7370

X190 7320 I0 K-50 F240
X140 7270 I-50 KO

X100 Z200

X100 7150

X60 7150

X60 Z80

X10 700

X10 7370

G71 example and detailed instruction
If the 65# bar is processed to the following workpiece (O point is the coordinate zero point of
programming, P point is the cutting start point), the programming will be as follows:

L 23 >
I VAR
-
A
- < L2
Vo) O
Q: v ®
0‘.
c B + o
e . ©
E
) S
P 50
N10M03S800TO1
N20G0X70Z3 ; A point, fast positioned to start point of cycle

N30G71I5KIN5GX. 5Z. 3F800

N40, N50, N60, N70 and N80),

allowance)

; N5 indicates total segments of G71 cycle (including

X and Z shall be

programmed to value except 0 (remain fine turning



Chapter Two Programming

N40G00X44 ; Bpoint, must be completed by GO0, Z direction can’t
move

N50G01Z-17F200 ; C point -

N60X54 ; D point, X-direction total depth is equal to N40
segment depth (A->B)

N70X65Z-23 ; E point, can be only interpolation commands GO1,
G02 and GO03,

N80X70 ; Fpoint (fine turning end point)—M, S and T command

N90G0X100Z50 ; Retracted to safety position (return to cutting
start point P)

N100M02

2.2.25 G72 End surface cutting compound cycle

Format: G72 I KNXZF

Description: The fine machining path of rough machining and fine machining showed
in the instruction execution Figure 2-10 is the track of A->B—->C->D.

Among them: I: cutting depth (cutting amount for each time), the symbol isn’ t added
when specified, and the direction is determined by vector AB;

K: Retract amount for each time, the symbol isn’t added when specified, and the
directions of X and Z are respectively determined by X (X-direction fine machining
allowance) and Z (Z direction rough machining allowance) ;

N: Fine machining block number;

X: X direction fine machining allowance;

Z: 7 direction fine machining allowance;

F: The F in the G72 programming is valid at the time of rough machining, and the

F in the fine machining block is valid at the time of fine machining

» T 7

Cutter track

Programming track

Figure 2-10 End surface cutting compound cycle G72

Under G72 cutting cycle, the cutting feed direction parallels to X axis, and the
symbols of X and Z are showed as Figure 2-11. (+) signifies movement along axis positive
direction, and (-) signifies movement along axis negative direction.

Note: (1) N (fine machining block number) must be larger than 1;

(2) A>B must be completed by GO0 instruction, and the GOO instruction can’t be
included within B->C-D;
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(3) The X direction movement amount shouldn’t be in the A->B block, Z direction

movement amount is equal to Z direction movement total of B=>C->D.

X — ..J l—\\
Q/X(-)zm XOZINE

/( RS

B

e —i—

Z

TS -

.

c X(HZ) X0z A

Figure 2-11 The symbols of X and Z under G72 end surface cutting compound cycle
Example: NOO10 GOO X520 Z370

N0020 G72 I7 K2 N8 X0.37 Z0.29 F2400

N0030 GO0 X520 Z40

NO035 GO1 X500 Z90 F240

N0040 GO1 X320 Z140

NO060 GO1 X320 Z210

N0O070 GO1 X200 Z210

NOO80O GO1 X200 Z270

NO090 GO3 X100 Z320 10 K50

N0095 GO02 X0 Z370 I-100 KO

NO100 GOO X520 Z370

NO120 MoO2

2.2.26 G73 Sealed contour compound cycle
Format: G73 T KNL X Z F
Description: The cutting tool track showed in Figure 2-13 is the closed loop when
this function is of cutting work, and the cutting tool feeds gradually, which makes
the closed cutting loop gradually approach to the element final shape and finally cut
into the shape of work piece, and its fine machining path is the track of A>B->C->D.
This instruction can implement highly—efficient cutting to the
preliminary—finished work piece in the rough machining such as casting, forging and
So on.
Among them:
: The rough machining total allowance in the X direction;
: The rough machining total allowance in the Z direction;
: Fine machining block number;

1

K

N

L: Rough cutting number:;

X: X direction fine machining allowance;
Y/

: Z direction fine machining allowance;
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F: The F in the G73 programming is valid at the time of rough machining, and the

F in the fine machining block is valid at the time of fine machining

1+X/2

X
-blzf"-
Figure 2-13 Sealed contour compound cycle G73

Note: I and K signify the total cutting amount of rough machining, and the rough cutting
number is L, then the cutting amounts in the X and Z directions for each time
are I /L and K/L;
Example: N0O10 GO0 X540 7390
N0020 G73 1440 K60 N6 L20 X0.6 Z0.3 F2400
N0O030 GO0 X80 Z370
N0040 GO1 X80 Z270 F240
N0O050 GO1 X150 Z140
NOO60 GO2 X350 740 1200 KO
NO070 GO1 X400 Z20
NOO8O GO1 X520 Z00
NO0O90 GO0 X540 7390
NO110 MO2
Through utilizing this group of compound cycle command, it's only necessary to appoint fine
machining route and engagement of rough machining, and system will automatically calculate rough
machining route and cycle number.

2.2.27 G74 Returning to reference point (mechanical origin)
Format: G74 X 7 _
Description: (1) Other contents in this segment are prohibited
(2) The coordinates following G74 will return to zero in turn with X, Z sequence
(3) It is must be confirmed that the reference point switch to be installed on

the machine tool before using G74

2.2.28 G75 Returning to presetting cutter point from reference point
Format: G75 X 7
Description: (1) Other contents in this segment are prohibited
(2) After G75 instruction execute, X axis and Z axis move to the machine

tool coordinate XP, and ZP is the coordinate position set by P8# and P9# parameter.
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(3) After G75 instruction completes, Recover workpiece coordinate (global
coordinate) of X axis and Z axis to the value set by P18# and P19#.

(4) B033=1 (zero return mode isn’t required in power—on), G75 will be
invalid.

(5) G75Y will move to machine tool coordinate in Y axis, YP is the coordinate

value set by P24#, and recover the PB4# set value to the workpiece coordinate

of Y axis.

(6) G75 function must ensure that the machine tool coordinate and workpiece

coordinate at start position is the coordinate of actual cutting tool at this position.

2.2.29 G76 Returning to processing start point from current position
(feed point)
Format: G76 X Z
Description: (1) Other contents in this segment are prohibited
(2) The coordinate relative to origin on the machine tool is displayed with
big coordinate, the cutting tool position coordinate of processing start can
be memorized in P18# and P19# parameter., This function can return to this
position from machine tool optional position, and the speed is same as GOO.
(3) (3) The processing start point (P18# and P19#) is set referring to
processing origin (like chuck center), and the result of G76 execution is to move
tool nose to the same coordinate position with parameters P18#and P19#.
(4) The workpiece coordinate of cutting feed point corresponding to Y axis
is PB4# (P114#).

2.2.30 G79-Metric end surface thread cycle
1. Format G79X(U)_ K __ | R L

Cycle number

Depth of thread

De—trailing length in Z direction after the

thread is cut.

Thread pitch (Metric Kmm, English system
K tooth/inch)

Thread end X-axis coordinate. Absolute and relative
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coordinate programming can be adopted
Note: (1) The parameters set in the end surface thread processing is same as G86

straight thread, see 2.2.32 Paragraph for detailed description.

(2) End surface thread non-single tool cutting.
(3) End surface thread no screw—in cutting function
2. Example
NO0O10 GO X 100 7Z 100
N0020 GO X 50 Z O
N0030 G79 X 0 K2 R1 14 L6
N0040 GO X 100 Z 100
NO050  MO2
2.2.31 G80-English system end surface thread cycle.
Format: Same as G79.
Note: Thread pitch is K tooth/inch

2.2.32 G81 Excircle (inner circle) fixed cycle
Format: G81 X Z R I K F

Description:

(1) Under absolute coordinates mode, X and Z are absolute coordinates of another
end surface (end point), and under relative value programming mode, X and Z are
increment values of end point which is relative to current position.

(2) R is the processing diameter of start point section.

(3) I is the rough turning feed amount and K is the fine turning feed amount. I
and K are symbolic numbers, and their symbols should be the same. The symbols are

”n 7

specified as follows: Cutting from outward central axis (turning ex—circle) is ,
on the contrary it’s “+”.

(4) Various X, Z and R values determine different shapes of ex—circle such as:
with taper or without taper, positive taper and negative taper, left cutting or right
cutting and so on.

(5) F is the feed speed (mm/min) of cutting processing.

(6) After processing completes, the cutting tool stops at the end point

Example 1: positive taper ex—circle, the left cutting is implemented
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G90 G81 X40 Z100 R30 I-1 K-0. 2 F200 (Absolute value
programming)

G91 G81 X0 Z-50 R30 I-1 K-0.2 F200 (Relative value
programming)

Processing course:

GOl feeds two times of I (the first cutting is I,
and the final cutting is [+K fine turning), implementing
depth cutting;

GO1 two axes interpolation, cutting to the end point
section, and it will stop if processing completes;

GO1 retracts I to safety position, and the auxiliary
section  smoothness  processing is implemented

simultaneously

GO0 retracts AZ to start point section;

100

S0

840

#30

[

Positive taper ex-—circle

(b) Processing flow chart

Figure 2-14

GO0 fast feeds to I position off from work piece surface, and I is preserved to

implement the next step cutting processing and repeated to .

Example 2: Non—taper ex—circle, the left cutting is
implemented

G90 G81 X30 Z100 R30 I-1 K-0.2 F200 (Absolute value
programming)

G91 G81 X-10 Z-50 R30 I-1 K-0. 2 F200 (Relative value
programming)

Example 1 of processing course

Example 3: Negative taper ex—circle, the left cutting is implemented

Taking into consideration of cutting amount of

end point, the cutting tool should maintain proper

distance (>A®) from work piece at the start point.

100

o0

@fo

|
|
$30

y

Figure 2-15 Ex-circle without

100

50

230

%40

G90 G81 X30 7100 R40 I-1 K-0.2 F200 (Absolute
value programming)

G91 G81 X-30 Z-50 R40 I-1 K-0.2 F200 (Relative
value programming)

Processing course:

GOl feeds two times of I (the first cutting is I, and the final cutting is I+K

fine turning), implementing depth cutting;

2-21
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GOl two axes interpolation, cutting to the end point section, and it will stop

if processing completes;

GOl retracts I, and the auxiliary section smoothness process is implemented
simultaneously;

GO0 fast retracts AD to safety position;

GO0 fast retracts to start point section and is repeated to @.

Example 4: Negative taper ex—circle, the right

cutting is implemented 100 -
Absolute value programming:
G90 G81 X40 Z150 R30 I-1 K-0.2 F200 8 g
Relative value programming:
G91 G81 X0 750 R30 I-1 K-0.2 F200 ]
The processing course is same as example 1 Figure
Example 5: Negative taper inner circle, the left o - ‘
cutting is implemented |
G90 G81 X30 Z100 R40 I1 KO.2 F200 (Absolute value 1
programming) 84— g
G91 G81 X30 Z-50 R40 I1 KO0.2 F200 (Relative value
programming) -
Processing course: Figure

I1t’ s similar to example 1, and the difference is that the cutting tool retracts

to the central axis direction when retracting

2.2.33 G82 End surface fixed cycle
Format: G82 X Z R I K F

Description: (1) Under absolute coordinates mode, X and Z are absolute coordinates
of another end surface (end point), and under relative value programming mode, X and
Z are increment values of end point which is relative to current position.

(2) R=(end point diameter—start point diameter), the end point (start point)
diameter is the final cone diameter on the end point (start point) section. When the
flat end surface cutting short work piece processes, the end—point diameter and start
point diameter are both zero. R is the symbolic number, ”“+” signifies that end—-point

" 7

diameter is greater than start point diameter, and is the opposite

(3) 1 is the rough turning feed and K is the fine turning feed. I and K are symbolic
numbers, and their symbols should be the same. The symbols are specified as follows:
leftwards cutting processing is “+” (omission is allowable), and rightwards cutting
processing is -7

(4) Various X, Z, R and I values determine different shapes of end surface, among
them R value determines whether there is taper, and end surface has no taper when R
is equal to 0; If X=0 and R=0 at the same time under absolute mode, then the work piece
will be cut short and end surface is turned flat; the symbol of R determines taper
direction with taper end surface; all symbols of Z, R and I determine the cutting mode
of taper end surface, which is divided into internal cutting and external cutting

Towards to programming of various conditions, they will be elaborated on with examples.
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(5) F is the feed speed (mm/min) of cutting processing.
(6) Towards to the end surface without taper, the processing length has no limit;

but towards the end surface with taper, the processing length

is limited within the one between two end surfaces, and 100 2
cutting tool requires stopping on one of two end surfaces
before processing starts. After processing completes, the
cutting tool stops at the programming end point. §?§‘47 ‘74’44’§
Example 1: The end surface cycle which taper has steps
and the cutting tool can stop at A or B position. E}F
Start from A position. (a)
G90 G82 X30 Z100 R10 I-1 K-0. 2 F200 (Absolute value mode) -
G91 G82 X0 Z-5 R10 I-1 K-0.2 F200 (Relative value mode)
Processing course: o e

GO1 feeds two times of I in Z direction (the first cutting
is I, and the final cutting is I+K fine turning), GOl feeds
to the end point in X direction to implement depth cutting;

GOl implements two—axis interpolation, cutting to the
other end surface; GOl retracts I to safety position in Z
direction, and the auxiliary section smoothness process is
implemented simultaneously;

GO0 retracts to start point in X direction;

GO0 fast feeds to I position off from work piece surface

(c)
Figure 2-19

in Z direction, and I is preserved to implement the next step
cutting processing

If the processing completes, GOl will feed to end point and stop, else it’ 1l
repeated to @.

Start from B position

G90 G82 X20 Z105 R-10 I-1 K-0.2 F200 (Absolute value mode)

G91 G82 X-20 Z5 R-10 I-1 K-0.2 F200 (Relative value mode)

Processing course:

GO0 fast feeds to A position in Z direction ;

GOl feeds two times of I in Z direction (the first cutting is I, and the final
cutting is I+K fine turning), implementing length cutting;

GOl feeds to the end point in X direction to implement depth cutting;

GOl implements two—axis interpolation, cutting to the other end surface;

GOl retracts I to safety position in Z direction, and the auxiliary section
smoothness processing is implemented simultaneously.

If the processing completes, GOl will feed to end point and stop, else GOO will
retract to start point in X direction;

GO0 fast feeds to I position off from work piece surface in Z direction, and I
is preserved to implement the next step cutting processing.

Repeated to 2.
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Example2: The end surface cycle which taper has no steps and the cutting tool can

stop at A or B position.

Start from A position. 00 =

G90 G82 X20 7100 RO I-1 K-0. 2 F200 (Absolute value mode)

G91 G82 X-10 Z-10 RO I-1 K-0. 2 F200 (Relative value mode) = I P

Processing course: It’ s similar to example 1.A, and the e e
difference is without the @ step.

Start from B position ’ a @

G90 G82 X20 Z110 RO T-1 K-0. 2 F200 (Absolute value mode) Figure 2-19

G91 G82 X-10 Z10 RO I-1 K-0. 2 F200 (Relative value mode)
Processing course: It’ s similar to example 1.B, and the difference is without the

@ step.

Example 3: The end surface cycle which taper has no steps, the cutting tool can

stop at A or B position. 100 s
Start from A position. —\
G90 G82 X40 2100 R20 I-1 K-0. 2 F200 (Absolute value mode)

G91 G82 X0 Z-5 R20 I-1 K-0. 2 F200 (Relative value mode) S q
Processing course: It’ s similar to example 1.A, and the

difference is without the @ step. —gﬁ
Start from B position Figure
G90 G82 X20 7105 R-20 I-1 K-0.2 F200 (Absolute value

mode)

G91 G82 X-20 Z5 R-20 I-1 K-0.2 F200 (Relative value mode)

Processing course: It’ s similar to example 1.B, and the difference is without the
® step.

According to various X and R values, the following figure can also be programmed:

100 s, 100 — S

40
40
30

Figure

Example 4: The concave end surface cycle with steps. The cutting tool should stop
S

at the central position when it’ s processed from center to 100 —jf—ﬁ
outside, which guaranties the cutting tool not to be bumped N B
at the time of retracting. y

G90 G82 X20 7100 R-10 I-1 K-0.2 F200 (Absolute value 2| —— 3
mode) - S: -

2-24 Figure
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G91 G82 X20 Z-5 R-10 I-1 K-0.2 F200 (Relative value mode)
In the examples above, if I and K are changed into “+” simultaneously, then the

figure will regard X—axis as mirror image and right processing will be implemented

2.2.34 G83-Deep hole processing cycle

1t’ s used for interval feed of Z axis. Rapidly retract to the top position of hole
after each feed cutting and pause the second set by PAO# parameter (favorable for chip
removal), later move to the position to the previous hole bottom with K distance
Perform second cutting feed cycle until cutting to the hole bottom represented by I.
Pause the second specified by R, finally, rapidly retract to the top position of hole,
and G83 instruction segment is completed.

Formatl:

G83 X__Y__7Z_I_J_K_R_F

Format2:

G83 X__Y_Z D_I_J_ _K_R_F

The difference from format 1 is that the D parameter is used to appoint the cut
depth of the first cutter (greater than J)

Z: Coordinate of hole top

I: Coordinate of hole bottom

J: Feed depth every time (unsigned number)

K: The distance from previous hole bottom (unsigned number) from fast feed to work
feed when performing second feeding after retracting every time

R: Hole bottom delay time

D: Cut depth of first cutting (unsigned number)

F: Feed speed

Example 1: G92 X60 Z130

MO3 S500
G90 G83 X100 790 130 J20 K10 R1 F600
M02
Example 2: G92 X60 Z130
MO3 S500
G91 G83 X40 Z-40 1-60 J20 K10 R1 D30 F600
M02

G83 command operation cycle is as Figure 2-23:
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Z A
F' N
130 ,
i
| K=10
¥ — T rerraroe | A
90 7Z=90 ( AO# second is
r N é y ‘//" f / delayed)
70 J20 vy &7 |/
3=20 L ¢,f
A i 1
A =201 i
Y Y . I=30 (R=1 second is
30 delayed )
0 >

Figure 2-23 G83 command operation diagram

2.2.35 G84-Metric rigid threading cycle

Format: G84 7Z__ K__ L_ N

Description: (1) G84 (G85) can be only used in case of installing the spindle
encoder.

(2) Z is the threading terminal coordinate, K is the pitch.

L: Material compensation amount, scope is from O to 15; 0 is for general
material (L value isn’t programmed), L can be increased for fragile
material to enhance the threading rotation speed. 5 to 10 can be properly
increased for sticky material to reduce possibility of broken threading.
If L isn’t programmed, it’ 11 be determined by P87#.

N: After threading feed reaches Z value, the system will give spindle stop
signal; when the spindle reduces to the rotation speed set by N, the
systemwill give reverse signal, thus reducing the reversing time; when
N isn’ t programmed, the system will give spindle reverse signal after
checking that the rotation speed of spindle is reduced to 0.

When the spindle is under frequency control, it’ 11 be useless to program N owing
to characteristic of frequency converter.

(3) Select rotation speed of spindle in rigid threading

When rigid threading is performed, one thread pitch will be fed axially along the
spindle every time the spindle rotates for one circle, and this relationship should
be strictly maintained when the rotation speed of spindle is increased and decreased.
The spindle multiplying factor and feed multiplying factor are prohibited in threading.

When rigid threading is performed, the Z—direction feeding is synchronized with
the spindle; when threading feed reaches Z value, the system will give spindle stop
signal; within the deceleration time for spindle from the set rotation speed to zero
speed, Z direction is still followed up (the longer the time of spindle deceleration

time is, the bigger the follow-up length is); in order to reduce the follow-up length
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within the deceleration time, the rotation speed increase and decrease time should
be reduced as possible
The proportional relation between the threading feed speed and the spindle speed
is as follows:
F=SxK (Formula 2-1)
In the formula:

F-Threading feed speed; S—Spindle speed; K-Tap thread pitch:

length of feeding

decrease period . .
Spindle stop Spindle CW

Spindle CCW

Operate 2 " Operate 1—0@%@%
P i R _
@ Zpoint [ U =q Start point
Operate 3

" Spindle Stop

Description:

Operation 1: Rapidly position to the start point of threading and the spindle
rotates positively. Operation

2: Threading feeds to Z point and spindle stops. Operation

3: Spindle rotates negatively, tap returns to the start point and spindle stops

2.2.36 G85-English system rigid threading cycle

Format: Same as G84.

Description: Thread pitch is K tooth/inch.

2.2.37 (86 Metric thread cycle
Format: G86 X Z K _I/D_R N L J
j 7 direction de—trailing length (Plus positive
value)

Cycle number
Thread head number, which is used for multiple thread

(N<150)
| > The diameter difference between thread outside diameter and

root diameter, which is positive value
— The de-trailing length after thread is completed in X direction/screw

distance value
—  Thread pitch (metric system Kmm, English system K teeth/Inch)

——» Length of thread, it can be absolute or relative programming

—» X is the diameter change in x direction, and it’ s the straight thread when x is equal
to 0
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Description:
The macro variables P10, P11 and P12 are especially for setting other
parameters of thread processing
(1) The feed depth of each time is determined by P10 and Pllassignment statements
before program, and the X direction single side feed smooth thread flat of final cutting.
( smoothing tool amount is determined by P25# parameter)
(2) The de—trailing direction of thread in X direction is determined by I value,

" ”

+” is the external thread and

" 7

is the internal thread.

(3) The initial position of thread processing cycle is where the tool nose is
aligned with thread top diameter.

(4) J value indicates amendment of 7 direction de—trailing position (see

description later).

' 4 o First feeding loop

X ' = sencond feeding loo|
— =

delay of Second

feeding loop—* - Start point
L

stop point

delay of first feeding loop /"

Figure 2-24
(5)When it’ s necessary to wait for thread pitch ending, the screw out function
can be used, and it’s format is to add J value into the general G86 function. When
J value isn’ t compiled, the de—trailing will be implemented after Z direction moves
to approach end—point.

(6) Normally the de—trailing length is signified with value after I in X direction
of G86, when D is compiled, it signifies that the thread feed is screw in. Please note
when using screw in function: When feed is started, the tool nose must be in the distance
greater than or equal to D value outside of work piece surface, else the cutting tool
will be bumped; the screw in distance is equal to de—trailing one (X direction). I value
isn’ t programmed and used to process the fixed point retracting of small hole thread,
and the X retracting direction is determined by the sign of R

(7) According to I, J and D programming The general combination is as follows:

a) G86 Z-100 R2 K3 L10 15 common thread processing
b) G8 Z-100 R2 K3 L10 I5 J6 Retract by 6mmahead of Z-direction normal

de—trailing position
c)G86 Z-100 R2 K3 L10 D5 screw in cut—in but without equal thread pitch

de-trailing
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d) G86 Z-100 R2 K3 L10 D5 J6 Retract by 6mm ahead of Z-direction normal

de-trailing position of screw in and screw

out
e) G8B6 Z-100 R-2 K3 LI0O External thread fixed point retracting
cycle cutting
f) G686 Z-100 R2 K3 LIO Internal thread fixed point retracting
cycle cutting
g) G33 Z-100 R-2 K3 Single-tool external thread cutting
h) G33 Z-100 R2 K3 Single—tool internal thread cutting

he user can set various programming parameters flexibly according to specific
circumstances

The screw—in cut—in angle and cut—in position can be provided with different angles
according to the thread processing speed (spindle speedXK thread pitch), X-direction
screw—in and screw-out time constant and speed (P16#, P49#, P59#), Z-direction time
constant and speed in thread processing (P40#, P45#).

(8) The 16# parameter signifies the screw in and screw out speed in X direction,
and the general programming value is from 200 mm/min to 6000 mm /min. However when
the set value is less than 100 mm/min, it’ 11 be automatically set to 2500 mm/min when
system processes

fmm,

S| Bmm_|

Figure2-25
(9) According to the cut depth of each cut in thread cutting, it can be
optionally set in the program, adopting the assignment statement P10=0, 1 and 2. A.
When P10=0, it’s the equidistance feed at the time of thread cutting, namely the feed
amount of each time is R /L, and when the 25# parameter is not equal to 0, finally
increasing one cut of smoothing tool (calculate the general cutting output R)
B. P10=1, perform equal cutting output feeding. For 60 degree screwer, the metal

cutting output of each feeding can be guaranteed basically same. The cutting output

of each cut is ARn= (V' n -Vn-1) xR/V'L Rn: Feed amount of the n time. N: Feed

of the n time. N<L. L: Cycle number, R: Total cutting depth. C. When P10=2, it’s the
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equal cutting amount feed, and the first cut when P10=1 is divided into two cuts for
cutting. If the cutting amount of first cut is too big, P10 can be set as 2, and system

will divide the first cut into two for cutting, to prevent damaging tool nose such
as when R=1.0, L=b:

P10 The first | The second | The third | The fourth | The fifth | The sixth | The seventh
cut cut cut cut cut cut cut
0 0.2 0.2 0.2 0.2 0.19 0.01.. /
0. 45 0.19 0.14 0.12 0.09 0.01 /
2 0.23 0.22 0.19 0.14 0.12 0.09 0.01

(10) Towards to the thread cutting mode, it can be optionally set in the program,
adopting the assignment statement P11=0, 1, 2 and 3
P11=0: Blade cuts in along the screw thread tooth form midline
P11=1: Blade cuts in along the left of screw thread tooth form
P11=2: Blade cuts in along the right of screw thread tooth form
P11=3: Blade cuts in along the left and right of screw thread tooth form
in turn

Example: NOO10 P10=2 P11=0

N0020 GO0 X100 Z100

N0030 GO0 X50 71

N0040 G86 750 K1 R1 16 Lb

N0O050 GOO X100 Z100

NO060 MO2

If the feed method can’ t meet the requirements, the G33 single—tool screw thread
cycle customized cut depth can be adopted

(11) There is the course of speed increase and decrease when the thread
processing is started and completed, and the thread is inaccurate within this period,
accordingly these two regions must be avoided at the time of actual processing. The
P40# and P45# parameters define the adjustable speed increase and decrease length of
7 direction acceleration when the thread is processed

The speed of stepping motor/servomotor shouldn’ t exceed certain value when
the thread

is processed, such as 4m/min, and this speed is related with machine tool size
and power of motor.

(13) CNC measures the spindle rotating speed before thread is cut,
and determines the optimal course of speed increase and decrease of stepping
motor, as well as judges whether spindle rotating speed is stable, after
the zero signal of encoder appears, the processing will be started, and this
course requires 50—100 millisecond. If the spindle rotating speed is not
stable, CNC will start processing after the spindle rotating speed is stable.
If the steady speed isn’t measured, the thread processing won’t be
implemented in general. 23# parameter signifies percentage of spindle speed
fluctuation, which 5-15 is used in normal, and the spindle rotating speed
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fluctuation ratio should be less than or equal to 23# parameter at actual
processing.

(14) The 25# parameter sets the smoothing tool amount of the final
cut of thread, and if thread processing cycle requires no smoothing tool
finally, the 25# parameter should be equal to O.

Note: At screw in (D value is valid), only straight thread can be processed.
J must be positive value

(15) Fixed point retract

When the small hole internal thread is processed, I value can’t be defined owing
to retracting space, and X direction can only retract to the processing start
position. The retract direction in X direction is determined by the sign of R.

Format:

(686 Z-30 KI R1.5 L3 (Internal thread)

G86 Z-30 K1 R-1.5 L3 (External thread)

(16) De-trailing ahead of time and de—trailing with time delay (J value)

J value isn’ t programmed, de—trailing is normal in X direction, and the de—trailing
position occurs when the speed reduction in Z direction starts.

When J is greater than 0, the X—direction de—trailing position is Jmm ahead of
normal de—trailing position.

Description: When J value isn’t programmed, X-direction de—trailing occurs when
Z coordinate is 50. If the programming value of J is 3, X-direction de—trailing occurs
when Z coordinate is H3.

When J is less than 0, J is a percentage, the position of starting de—trailing
in X direction is back of the Z—-direction normal position, and the back length is equal
to J percent of Z—-direction de—trailing length.

J=0, it’s equal to normal de—trailing position.

J=-100, it’s equal to de—trail when the screw is processed to the whole length
(root of screw).

0<J<100, X-direction de—trailing point occurs between the root of screw and
Z—direction normal de—trailing position.

(17) Single-tool screw thread

When the thread feeding uses equal distance one or equal cutting output one but
the requirements can’ t be met, the single-tool thread cycle G33/G34 can be adopted
to manually set cut depth every time (G33/G34 are respectively metric/English system)

Please see the program below (M45X1 external thread)

GO X50 7100 ; To the end surface of thread

G33 755 K1 R-6.5 ; Thread cuts in 1. 5mm

G33 755 K1 R-7.3 ; Thread cuts in 0. 8mm

G33 755 K1 R-8.5 ; Thread cuts in 1.2mm

G33 Zb5 K1 R-8.7 ; Thread cuts in 0. 2mm smoothing tool
GO X70
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M02

Note: a) When single—tool thread cycle is used, the change of spindle speed between
two segments of G33 shouldn’t be greater than P23#.

B) After the Z-direction acceleration (P40#, P45#) is modified, new workpiece
must be used for new processing.

(18) Improve thread quality:

A) Flexible treatment:

The system sets PSO#KP, P81#KI, P82#KD parameters which can improve the follow-up
performance of thread processing and operating quality of X and Z direction motor.

Only KP (P80#) is adopted for the system control mode of pulse output, and KI and
KD should be set for zero.

B091=1, KP is valid; KP<100, the smaller the value is, the better the stability
of thread processing is, but the micro pitch error is increased a little (no pitch
accumulated error); when the pitch isn’ t changed, the spindle speed can be enhanced
to enhance the smoothness degree of spindle; KP shouldn’t be too small, KP is equal
to 75 to 100 in general; when KP is equal to 100 and the processing requirement can
be met, it’s suggested not to use KP, namely B091 is set for O.

b) Fast de-trailing: Through adjusting the spindle speed, X and Z direction
acceleration and J value, the thread end shape with various quality can be implemented.

Increase P4b# and decrease P40# to enhance the Z—direction acceleration, and the
speed increase and decrease length of thread pitch is reduced and the effective thread
length is increased.

Increase P16#, P49# and decrease P59# to delay X—direction de-trailing time, which
is favorable to improve the tooth depth uniformity of the thread end

The quality of thread de-trailing can be improved through changing J value and
sign: when J is greater than 0 and X-direction acceleration is decreased, the ending
that several circles are gradually fewer; when J is less than 0 and X-direction
acceleration is increased, the short ending slot can be formed by properly reducing
Z—direction acceleration.

(19) List of parameters related to thread processing;

a) P59#: Upper limit of thread X—direction screw in/screw out speed, acceleration
is calculated combining P49#, and the operation of screw out is same as de-trailing

b) P20#: Encoder line number

This parameter must be matched with each phase and each rotation of the spindle
encoder installed on the machine tool, else the processing pitch will be incorrect
and the processing quality will be influenced

The pulse of system to encoder is 4 multiple—frequency, and 1200 line encoder system
will check 4800 lines.

c) P25#: Smoothing tool amount of final cut of thread

The thread X-direction feeding is completed for several times (determined by L),
when P25#A0, each cut feed in X-direction is decreased by P25# from R value, then

cutting will be performed for L times, finally perform smoothing tool processing once
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and the whole cycle number is L+1
d) Upper limit of Z-axis time constant and speed when P40# and P45# thread are
processed
Calculate Z-direction acceleration combining other value but not to confirm
Z—direction processing speed according to this
e) Upper limit of X—direction screw in and screw out time constant and speed when
P49# and P59# thread are processed
When the thread without in—and-out cutter slot is processed, determine X cut—in
and de—trailing acceleration
f) P88#: Actual speed of thread in X—direction feeding
Actual speed based on GOl moving cut—in thread when X-axis cuts in thread
g) P84#: 1# thread tooth sharp corner
P85#: 2# thread tooth sharp corner
The normal thread cutter is 60° sharp corner, when the processing thread adopts
single side cutting (P=1, 2, 3, and the tooth sharp corner #60°). The tooth sharp corner
of thread must be defined by P84# and P85#. Meaning of P84# and P85#: P11#0 (cut along
the thread single side)
P12=0: 60° tooth sharp corner
P12=1: 55° tooth sharp corner
P12=2: 65° tooth sharp corner
P12=3: tooth sharp corner defined by user and determined by 84# parameter
P12=4: tooth sharp corner defined by user and determined by 85# parameter
P84# and P85# are the one that the tangent value of tooth sharp corner half angle
is multiplied by 10000.
For instance: 62° tooth sharp corner

84#/85#=10000x1g &2 =6009 (Formula 2-2)
ormula z—

For instance: Process one tooth sharp corner which is 62°, and the cutter
edge cuts in along the left of tooth form (set P85# for 6009)
NO100 P11=1 P12=4
NO110 G86 Z50 K2 14 R1 L3
If the standard 60° thread cutter is adopted, or the single side cutting mode isn’ t
adopted, P12 macro variable won’t be required
Programming description of increasing T-type thread
5. Before the thread program is programmed, the tooth form of T-type thread must be
assigned a value with assignment statement
6. P12=5 (T-type thread processing)
P0O=A-B (thread bottom width—tooth sharp width) , PO=2 times of cutter width

N
]
Bt —
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L=odd number such as L7 and L9 and so on.
5. When the system parameter P25#0 (smoothing tool amount#0), it’s suggested that

the thread cycle number L=even number such as L8 and L10 and so on.
6. Programming example:

a: thread bottom width A=5,
b: tooth sharp width B=3,
c: system parameter P25=0.1 (smoothing tool amount)

NO010 P12=5 P0=2

NOO10 MO03 S1000 T1

NO010 GO X100 Z50

N0O010 GO X30 Z10

N0O010 G86 Z-50 K6 R3 I8 L10

NO010 GO X100 Z50

NOO10 M02

N0010
7. T-type thread non—equal cutting output processing

The first cut of thread is processed along the middle of slot width, from the second
cut, the right and left slot edge are processed in turn; when P25=0, the thread cycle
number is L time, P25#0, the thread cycle number is L+1 time. There is no feed in X
direction for the final cut, to ensure that the tooth bottom has the same depth.

Cutting output at both sides of T-type slot:
1. P25=0, the cutting output of T—-type slot of every side each time is P0/L-1

2. P25#0, the cutting output every time is P0-P25/1-2
The T slot cutting output of the final two cut is P25, and the X—direction feeding
is that the last but one cut X-direction feeding is P25, and the final one cut

X—direction feeding is 0.

2.2.38 G87—English system thread cycle
Format: Same as G86. Note: The thread pitch is K teeth/Inch

2.2.39 G90 —Programming with absolute value mode

Format: G90

Description: (1) When G90 is compiled into program, the programming zero will be
regarded as benchmark for all the compiled coordinate values afterwards

(2) After the system is powered on, the machine tool is in the G90 status

Example: NOOI10 G90 G92 X20 Z90

N0020 GO1 X40 Z80 F100

N0030 GO1 760 F50

N0040 GO3 X60 750 10 K-10

NO050 MO02

2.2.40 G91 - Programming with incremental mode
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Format: G91

Description: When G91 is compiled, all the coordinate values afterwards will
be based on the previous coordinate position as the start point to calculate movement
programming value. In the following coordinate system, the previous point will always

be regarded as the start point for programming

060

d
3

-l

XY 40 15120 —1 10—

Figure

Example: NOO1O G91 G92 X20 Z85
N0020 GO1 X20 Z-10 F100

N0030 Z-20
N0040 X20 Z-15
N0050 MO2

2.2.41 G92 - Setting work piece coordinate system

Format: G92 X 7

Description: (1)G92 only changes the current displayed coordinate value of
system, and the coordinate axes require no shift to set coordinate origin.

(2) The effect of G92 is to change the displayed tool nose coordinate into
the set value.

(3) The X and Z following G92 can be compiled respectively, and can also
be compiled wholly

2.2.42 G96 — Constant linear speed cutting

Format: G96

Description: (1) The constant linear speed cutting only be suitable for system
with analogue output, which controls infinitely variable speeds of spindle.

(2) When G96 is implemented, CNC regards the cutting speed of this time as
the benchmark, and the spindle rotating speed will be regulated in linear according
to whether it’s feed or retracting in X direction.

(3)When spindle rotating speed reaches rated maximal rotating speed of system
the continuous feed is implemented in X direction, and the spindle rotating speed no
longer changes

(4) G96 is canceled by instructions such as G97, M05, MO02 and so on.
(5) Because the spindle frequency converter has time setting of increase/decrease
speed, so when G96 takes effect, the shorter the increase/decrease speed time constant,

the better the following of spindle rotating speed

2.2.43 G97 — Cancel constant linear speed cutting
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Format: G97

2.2.44 (98 —Cancel feed of each rotation
Format: G98

2.2.45 G99 - Setting feed of each rotation

Format: GI9Fxxxxxx

Description: The Fxxxxxx following G99 is the feed distance of each rotation,
which the unit is um, namely only integer can follow F. This is different from feed

of every minute.

2.3 Subsidiary function (M function)

The M function is also called subsidiary function, which is used for state control
of CNC input and output. The subsidiary function is composed of M with two digits
following it, and the subsidiary functions of numerical control systemare as follows:

MOO Program pause

MO1 Condition pause

MO2 Program end

MO3 Spindle positive rotation

M04 Spindle reverse

MO5 Spindle stop

MO8 Open cooling fluid

M09 Close cooling fluid

M10 Work piece clamping

M11 Work piece loosing

M12 Spindle high gear relay is on

M13 Spindle high gear relay is off

M20 Open specified relay

M21 Close specified relay

M24 Setting cutting tool compensation number

M25 Parallel tool changing time to wait for the end of the tool change

M28 Servo spindle is set for speed mode

M29 Servo spindle is set for position mode

M41~M44 Specify spindle gear rotation speed

M71 ~M85 M function pulse output

M function is the one to switch on or switch off machine tool external switches
such as spindle startup, stop and refrigeration motor switching on or switching off.
M function is always different from the one prescribed by standard owing to differences
of machine tool manufacturer and machine tool structure as well as model.

Then M functions will be elaborated on.
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2.3.1 MO0
Format: MOO

Description: MOO appears in the program, and pauses after this segment program

Program pause

completes. Pressing the processing start key, and the program continues

2.3.2 MO1 Condition pause

Format: MOl Kxx or MOl Lxx
Description: The two digits after K (or L) is corresponding to certain number of
1/0, and the program will stop here until the exterior inputs one low-valid (or
high-valid) signal to the I /0, then program will continue. The valid time of
external level is required greater than 15 milliseconds. K is high—level valid and
L is low-level valid. The input port number definition of system is stored in the
system, and the input number of each input port can be checked in the

parameter—diagnosis interface

2.3.3 M0O2
Format: MO2

Description: (1) M02 completes processing program

Program completion

(2) When M02 isn’ t programmed in the program, if the digit parameter
B003=0, close the spindle (M05) and cool (M09) after the program ends
If the digit parameter B003=1 and M02 isn’ t programmed, not to close spindle and cool

after the program ends, and only complete this cycle

2.3.4 M0O3——Spindle positive rotation
Format: MO3
Description: (1) The M03 instruction is in the program, first the spindle positive

rotation relay will be switched on, then S function outputs analogue and control spindle

to rotate in clockwise direction. It controls 1# relay. M03 movement sequence:

Whether it reverses. N~ Open positive rotation > Time delay (13# parameter).
A
v Yes y
Close reversion —>| Whether it's positive Fnd

(2) If B012 is equal to 0, MO3 will maintain output
(3) If BO12 is equal to 1, MO3 is the pulse output, and pulse delay is
determined by 13# parameter

2.3.5 M04 —Spindle reversion

Format: M04
Whether it’s positive rotation » Open reversion. » Time delay (13# parameter).
y
v Yes y
Close reversion —>| Time delay (11# parameter) End
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Description: (1) Controlling 2# relay and starting spindle reversion. M04 movement
sequence is:
(2) If BO12 is equal to 0, M04 will maintain output
(3) If BO12 is equal to 1, M04 is the pulse output, and pulse delay is

determined by 15# parameter

2.3.6 M0Ob——Spindle stop
Format: MO5
Description: (1) MO5 instruction outputs pulse signal and closes spindle positive
rotation or reversion control relay to stop outputting analogue, and the
spindle rotation stops. The width of output pulse signal is determined
by 14# parameter Control MO5 relay power to output
(2) If P12# parameter value isn’t equal to 0, the system will also output
short signal to the braking relay, to provide spindle braking function.
(3) If BO13 parameter is equal to 1, MO5 will close S1¢»S4 relays; if B013
is equal to 0, MO5 won’t close S1¢°S4 relays

(4) The execution course of M0O5 instruction is:

Completion

\

Spindle has started

'

Close MO3 /M04

!

22# parameter =10 No
v
Close 10#, 12# and 14# relays
;:
14# parameter =0 Ye
v
Open MO05
v
Time delay (14# parameter).
v
Close MO05
I .
12# parameter =0 °
v
Open 8# relay
v
Time delay 12# parameter
v
Close 8% relay

;:
Completion
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Figure 2-29 The execution course of MO5 instruction

2.3.7 MO8-Open cooling fluid
Format: MOS8

Description: MO8 function will be executed at the beginning of this segment program,
and the cooling fluid control relay will be switched on (MO8 relay)

2.3.8 M09 —Close cooling fluid
Format: M09

Description: M09 function will close cooling fluid control relay (MO8 relay) after

this segment program completes.

2.3.9 M10/M11-Spindle clamping and loosing control
Format: MI10 or MI1

Description: See description in Chapter SIX.

2.3.10 M12/M13 Spindle high gear relay on/off
M12/M13 is used to open/close the spindle high/low gear shift relay, and the system
specifies that M12/M13 relay is jointly used with S3

2.3.11 M20 - Open specified relay

Format: M20  Kxx

Description: The two digits after K is corresponding to certain relay number, and
output of OC port will be valid when executing to this statement, which switches on

the relay on the relay panel and continues after delaying time for 0.02 second

2.3.12 M21 - Close specified relay

Format: M21 Kxx

Description: The two digits after K is corresponding to certain relay number, and
output of OC port will be invalid when executing to this statement, which switches

off the relay on the relay panel and continues after delaying time for 0.02 second

2.3.13 M24 —Setting cutting tool compensation number

Format: M24Kxx

Description: When the cutting tool compensation number is used for the first time
and must be changed, it only changes cutting tool compensation number instead of
regulating work piece coordinate, and the two digits after K is from 00 to 10 M24 can’ t

be used in the program.

2.3.14 M41~M44 Specify spindle speed gear

Suitable for the mechanical shift spindle driven by the frequency converter, see
6.3.1 in Chapter Five
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2.3.15 M28/M29 Spindle speed/position mode:
M28: Output YTRF low level to make spindle servo enter speed mode, which is used
for normal cutting
M29: Output YTRF high level to make spindle servo enter position mode, which
implements interpolation with other axes (X, 7).

See 6.3.5 in Chapter Five for details

2.3.16 M71°M85-M function pulse output
Format: M77 ( taking M77 for example)

Description: Considering that various machine tools have different
requirements to M function, the system sets up this function which is used to control
relay on the relay board to output short time on—off signals, and its movement sequence
is as follows (taking M77 for example) :

(1) Controlling 7# relay on the relay board and switching on it

(2) Time delay 15# parameter. When 15# parameter is equal to 0, the time delay
will be 0.4 second.

(3) Switching off T# relay

2.3.17 M25 Wait for too—change end

When parallel tool-change is adopted, the motor of each coordinate axis will
still move during tool-change course. If operator wants to start the next segment
processing after tool-change is completed, M25 command can be added in program. The
next segment processing shall be started after tool-change ends, to prevent tool
collision. If no tool collision risk exists during retracting course, M25 command won’ t
be required, to enhance processing efficiency

2.4 F. S. T functions

F, S and T functions are the abbreviation of feed function, spindle function and

cutting tool function.

2.4.1F

The feed function is called F function in general, and F function can directly

Feed function

provide feed speeds of GO1, GO2 and GO3. F function is signified by F and following
digits, which the feed speed is mm/min. The feed speed of this system is between 1
mm/min to 15,000 mm/min, and user can randomly select according to actual cutting

condition. Once F is set, it can be only modified by F value of posterior statements.

2.4.2 S—Spindle rotation speed control
SO0-S5 (system saves S0-S5, which are gear change signal control of multi-speed
motor), the spindle control is divided into the frequency control motor and spindle-use

change speed motor (two—speed motor and three-speed motor).
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2.4.2.1 The spindle with frequency conversion motor

The spindle control is implemented by the Sxxxx, M03, M04, MO05, 03# system
parameter, 04# system parameter and 11#~14# system parameters which determines the
analogue output controlled by the spindle (default is 0-10 V). In general, the machine
tool spindle has one level manual gear shift to implement various rotating speed scope,
which the bigger output torque still exist at low speed. The system can output high
speed and low speed analog voltage, and the top limit of high and low gear is determined
by 3# and 4# system parameters in the system parameters.

Fro instance:

03# system parameter = 5000, 04# system parameter =1500,

When it’s at the high gear (the *H/L input’ must be switched off with the ’ 24V
earth’) :

Vg = (V4 x S)/03#system parameter (Formula 2-3)

When it’ s at the low gear (the "H/L input’ must be switched on with the ’ 24V earth’):

Vg = (V.4 xS)/04# system parameter (Formula 2-4)

In the formula; \4a : Maximal analog voltage 10V;
S: The analog voltage actually output by CNC;
03# parameter: High gear top limit;
04# parameter: Low gear top limit;
2.4.2.2 The spindle operation controlled by digital quantity
The instructions are S1, S2 and S3 (suitable for multi-speed motor), and used with
MO3, MO4 and MO5. MO3, MO4 and MO5 determine the positive rotation of spindle;

2.4.3 T —Cutting tool function
The cutting tool function is also called T function used to select cutting tools

and the use of electro-holder or tool array are determined by 05# parameter (=0:
electro—holder, =1tool array). The cutting tool function is signified by T and following
digital block. Towards the electro-holder, the revolving holder is controlled to
implement tool—-change and change corresponding cutting tool number; and towards tool
array, the numbers are all 0, only the cutting tool compensation number is changed
2.4.3.1 T function format

Tn. m n: cutting tool number (1—8) m: cutting tool compensation number
(1—10)

There are several following written forms:

Electro—holder tool array
Tn Changing No. n cutting tool and using No. n cutting tool compensation

Using No. n cutting tool compensation

Tn.0 or Tn. Changing No. n cutting tool without cutting tool
compensation As above

TO.m or T.m Not changing cutting tool and using No. m cutting tool
compensation Using No. m cutting tool compensation
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Tn. m Changing No. n cutting tool and using No. m cutting tool
compensation Using No. m cutting tool compensation

TO. 0 No movement No movement

2.4.3.2 The cutting tool number and cutting tool compensation number
Towards the tool array, the tool numbers are all 0, and the deviation of tool

nose will be modified through changing tool number; towards the electro—holder, the
tool numbers are acquired by sensor in the holder, and they are not memorized by CNC.
Accordingly, no matte whether it’s tool array or electro—holder, CNC can correctly
learn about the tool number. However, the cutting tool compensation number can’t be
acquired through external switch, especially towards tool array and when the tool
number is different from cutting tool compensation number, CNC can only acquire the
cutting tool compensation number via memory. In normal work, the cutting tool
compensation number is between 1 and 10, but under special condition, such as CNC is
used for the first time, the system is totally cleared, or the cutting tool compensation
number exceeds the scope above caused by disordered memory or it’s not exact, the
cutting tool compensation number can be specified artificially with M24, but at this
time the CNC actual coordinate is probably different from displayed coordinate, and
the re—centering CNC coordinate is required

Note: If the parameter is set for electro-holder (05# parameter =0), while CNC
system isn’t connected with the electro—holder or is wrongly connected, then the
system will appear error 06

The physical meaning of cutting tool compensation table is the difference of tool
nose among various tools. In order to decrease memory capacitance, the general cutting
tool compensation table only memorizes coordinates in X and Z directions relative to
one fixed benchmark of every tool, then at the time of cutting tool compensation,
according to different difference of the current tool and the previous one relative
to this fixed benchmark, which the offset between the two tools can be acquired, that
is the cutting tool compensation table doesn’ t memorize the cutting tool compensation
value, and the cutting tool compensation value can be acquired through calculation
at the time of tool—change. 3lseries has 10 cutting tool parameter addresses in total,
namely from TO1-T10. Under PARAM status, 10 cutting tool parameters are displayed in
the screen by pressing n key, and DX is the cutting tool compensation value in X
direction, and DZ is the cutting tool compensation value in Z direction. R is the corner
radius, PH is the phase relationship of the tool nose and the workpiece relative
position
2.4. 3.3 Movement sequence of electrical holder function

P5# of the system is used to set different tool-change modes:
P5#=0 Tool array

P5#=1 Normal electrical holder.

P5#=2<>10: Other holder defined by customer.

For the electrical holder, the movement sequence of default built—-in PLC of
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function is as Figure 2-30:

Current cutting tool is equal Y

to expectation cutting tool

=¢ N

Switching on of holder

positive rotation relay

!

NThe expectation cutting tool is inplace

I

Close holder positive rotation relay

!

47# parameter =10

PN

Time delay 47# parameter

!

Yy

Time delay 0.1

Open holder reverse relay

!

Time delay Ol# parameter

le
i
Regulating system big

!

Completion

Figure 2-30
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Chapter Three System Operation

3.1 Operation & processing interface and definition of each
sub-function

3.1.1 Introduction of operation & processing primary function display
interface
Under operation & processing primary function interface, this system offers two

display modes: character display mode and graphic display mode. Character display mode
is that the system will display information such as current workpiece coordinate and
machine tool coordinate with digital character mode. Under this display mode, the
system will display other status information of other machine tool simultaneously;
the display showed in Figure 3-1 display is character display mode. The graphic display
mode indicates that the system will dynamically track and display current processing
position with graphical simulation mode. The graphics displayed won’ t be impacted by
other interface, namely, after the graphical interface is switched to other interface,
then back to graphic display interface, the displayed graphics can still guaranty the
integrity and continuation, the display showed in Figure 3-3 is graphic display mode.

The character display mode is the default display mode of system.

a (2) (3)

OPERATE 11:04:40 COUNT: 0000 TIHE: 000:00:16
=i4)
Spdl .Reu: 8 Btop-H(5)
Manw . Rew 0.000—(6)
x 3012 630 Prg. Revi [ 0-1(7)
* Spd LRank: S6—1(2)
(2% Spd18urd : 1.001(9)
1,2 40122630 |mree 5o
- HanuFeed : 100 . 900 —(11)
Feedburd : 1.88-(12)

St th: 8,801
(26 . epLy 13)
XP -8526 032 | XK ©0.000 | XH 0.000 | Servo Ready-{14)
(25%-YF 195 .653 | YK 0.000 | YH 0000 | Cool G DEE-{15)
2r 3692 .180 | ZK 0.000 | ZH 0.000 | Tool Mo.: a{16)
Alr bl .61 | AR 0.000 | AH 0.000 | gfst.MNo . S17)
FileMame: [ -{18)
Whl.Mult: =1 ;9{
. E 0
(4 Whl.fxis: X CorSys : [654 i
. | (22)

(33 b uneel | Inc. Jog uto | rcn.zero | Rer.Pos. | Prg.Brus | Graph

Figure 3-1 Character display mode for operation & processing

The character display and graphic display can be mutually switched at any moment.
Press key to call character display mode under graphic display interface, and
graphic display mode can be called by pressing (graphic display) under character
display.
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The two display modes are synchronization ones, when the user start processing
after calling the graphic display mode and setting graphic parameter, he can switch
it back to character display mode or three primary function interfaces of program
management, parameter setting and system monitoring; moreover, the graphic region can
also record and display cutting condition from processing course to workpiece
correctly.
3.1.1.1 Character display mode

The character display is the default display mode to enter operation & processing

primary function interface after the system is powered on. The interface will be showed
as Figure 3-1.
1. Title bar region
1t’ s composed of system clock, processing workpiece number and processing time
(1) Processing workpiece number will display current number finished workpiece
(2) Processing time will display current processing time used
Note: When digit parameter B218 is 1, the count of processing workpiece and
processing time will be cleared for each power—on, else they 11 be accumulated;
moreover, the count and time can be also cleared by inputting password “9999” on the
system parameter interface.
2. Dynamic compensation region
(27) Dynamic reverse clearance compensation values XK and ZK
(28) Dynamic display thread pitch error compensation values XH and ZH
Note: Press key (97T/98T press key) to change the display of this zone; U, V,
W and 4 are the moved coordinates, XL, YL, ZL and AL are the residue coordinates.
3. Coordinate region
(26) Coordinate values X and Z relative to programming zero (workpiece coordinate
system)
(25) Coordinate values (machine tool coordinate) XP and ZP for cutter relative
to machine tool zero
4. NC code display region
(24) Code display region will display current implementation section during the
processing course of automatic cycle
When key is pressed, Gmdi segment program input box will appear, and user
can input one line of program code.
5. Alarm bar
(23) When the error of system occurs, the error code and error message description
will be displayed in this bar
6. Hint region
(22) The hint message region will display the information of system operating
status
7. Spindle information area
(4) Actual speed fed back by spindle encoder
(5) The spindle motor rotation status includes clockwise rotation, anticlockwise

rotation and stop
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(6) After set key is pressed, the manual set spindle speed value display bar is
in modifiable status, and user can input number to set speed of spindle at the cursor
position

(7) Display the value of rotation speed set in automatic processing procedure

(8) Current spindle gear

(9) It’s the display bar for current spindle speed multiplying factor value,
manually regulate the spindle multiplying factor thumb wheel dial to implement 0~
1.5 multiplying factor regulation towards S spindle speed

8. Feed information region

(10) The display of program feed speed will display the feed value set during the
current automatic processing program

(11) After key is pressed, the manual set feed speed display bar will be in
the modifiable status, and user can input number in this bar to set manual feed speed

(12) It’ s the feed multiplying factor display bar, manually regulate feed button
switch to implement 0~1.5 multiplying factor regulation towards feed speed

(13) Inching distance display bar will display inching feed increment; after
is pressed under inching mode, this bar will be in the modifiable status, and user
can input number in the bar to appoint inching increment

9. External device status region

(14) Servo status will display current servo status

(15) Cooling will display cooling on off status

(16) Cutter number will display current cutter number

(17) Cutter compensation number will display current cutter compensation number

10. File region

(18) Display current processing filename, under automatic processing status, after
ey is pressed, the processing file region will be in the modifiable status,
and the user can input the program name which will be processed

(19)Display the start segment number of auto-processing, when none is input, it'll display null,
and system will automatically clear the value after processing ends every time.

11. Hand wheel configuration and setting zone of current coordinate system

(20) Hand wheel feed axis display will show the hand wheel feed control current
axis under hand wheel mode

(21) Coordinate system utilized currently

12. F function key region Display sub—function selection key offered by system
under current operation primary function, for instance, is corresponding to hand
wheel function, is corresponding inching function.

HD .Wheel | Inc. Jog ‘m Auto Mch.Zero | Ref .Pos. | Prg .Brus Graph
' ! ' ' ! ! '

I \ I
F1 F2 F3 F4 F5 F6 F7 F8

lllus. 3-2 F function key region

3.1.1.2 Graphic display mode
Under character display mode, pressing key can call the graphic display mode.
The screen will be displayed as Figure 3-3.
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(1) (2) (3)
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Figure 3-3 Graphic display mode for operation & processing

Note: In order to guaranty that the cutting tool track can be displayed correctly
under graphic display mode, it requires user setting relevant parameters, and see
Section 3.7 for the parameter setting.

1. NC code display region

(18) Code display region will display current implementation section during the
processing course of automatic cycle

2. Workpiece graphical simulation display region

(17) The workpiece graphical simulation display region will display cutting track
and workpiece shape in analog under manual operation or automatic cycle and when the
machine tool is moved

3. Machine tool status information region

(4) The system coordinate region, same as character display mode coordinate region
(26)

(10) Axis selection, same as character display mode hand wheel setting region (20)

(11) Multiplying factor, same as character display mode hand wheel setting region
(19)

(5) Spindle, same as character display mode spindle information region (4)

(6) Feed, same as character display mode feed information region (10)

(7) Towards cutting tool, the first digit before point is cutter number, the first
digit after point is cutter compensation number, see character display mode external
device status region (16), (17)

(8) Cooling, same as character display mode external device status region (15)

(9) Program, same as character display mode file region (18)

4. Workpiece size information region

(10) L workpiece length

(11) D workpiece external diameter

(12) d workpiece internal diameter

Input workblank length and internal and external diameter in line with practical
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workpiece size, and the systemwill regulate the workblank graphics and show proportion
of cutter movement based on these parameters
5. Cutting tool screen position display region
(13) Display current analog cutting tool at the horizontal position of screen
(14) Display current analog cutting tool at vertical position in the screen
Note: The screen position of analog cutting tool is the coordinate position

relative to top left corner of screen.

3.1.2 Definition and introduction of each sub-function under operation &
processing primary function

Under operation & processing primary function, the sub—functions offered by system
include operations such as manual uninterrupted feed (manual for short), inching
increment feed (inching for short), hand wheel uninterrupted feed (hand wheel for
short), automatic cycle processing, MDI mode, zero returning operation and bias
function.
3.1.2.1 Manual uninterrupted feed

Press any one of four manual feed keys under manual mode, the machine tool will
continually move in the corresponding axis direction and it’ 11 stop after the keys
aren’ t pressed
3.1.2.2 Inching increment feed

Under inching mode, press any of four manual feed keys, the machine tool will move
fixed distance in the corresponding axis direction. The fixed distance moved is called
inching increment, see Section 3.2.2 for the value setting method. The inching
increment feed can be used for short—-distance machine tool movement, implementing fine
positioning.
3.1.2.3 Hand wheel uninterrupted feed

Under hand wheel mode, rotate the hand-operated pulse generator on operating panel,
and the machine tool will move certain distance in the corresponding axis direction.
The movement speed of movement axis is related with speed of revolution hand wheel
and hand wheel multiplying factor.
3.1.2.4 Automatic cycle processing

Under automatic mode, the systemwill implement corresponding processing operation
according to processing program compiled by the user and program code flow.
3.1.2.5 MDI mode

Under character display mode, press key and appear MDI input box, the user
can input processing code in the input box, and after key is pressed, the system
will execute the processing code. This program requires no program segment number.

MDI mode is convenient for user to rapidly input and execute the program, and the
machine tool control can be implemented without compiling and calling processing file.

The executable program segment under automatic mode can be run under MDI mode

3.2 Machine tool coordinate manual movement

3.2.1 Manual mode (manual uninterrupted feed)

Press (manual) key to enter manual mode, and under the manual mode, press any
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of four manual feed keys, the corresponding coordinate axis will move in the
corresponding direction. The feed speed can be manually set by pressing . The

default value is 100mm/min.

Prg.Fed |
Jog Speed/Fset
RanuFeed | 507
FEEdDVI‘d| 10062 Gﬂl 100 Feed override
Figure3—4
The practical manual feed speed = manual feed speed setting value x feed

multiplying factor

Modify manual feed speed setting value:

1. Press key, the set value will be cycled and switched among 100,

600 and 1500.

2. Press key and the cursor will appear after "Manual Speed”, now 4 numbers
can be input, indicating feed mm number per minute, the press key for confirmation.
The scope of this speed is 1~6000mm/min (when the inching equivalent is 0.001mm),
if the input is wrong, the systemwill automatically set it 12. 000mm/min. If the number
is pressed wrongly, EI key can be used to delete.

Operation steps for manual uninterrupted feed:

1. Set manual feed speed;

2. Regulate feed multiplying factor;

3. Press manual feed key, the machine tool will move in the corresponding axis
direction; if the manual feed key is pressed continually, the system will implement
feed operation, and it 11 stop after the key isn’t pressed.

Manual fast movement: when it’s in non-modal and the feed key of any direction
and (acceleration) key are pressed simultaneously, the machine tool will be moved
with fast movement speed (No. 10 system parameter value) while neglect the manual feed
speed setting value. This function is called manual fast movement; No. 10 system
parameter value is also called fast movement speed. If the parameter is set for modality,
when the indicator light of acceleration key 1is on, pressing manual feed key to

implement manual fast movement.

3.2.2 Inching mode (inching uninterrupted feed)
Press (inching) key to enter inching mode, the manual feed key is pressed for

one time, the coordinate will move certain length in the corresponding direction of

this key; this length will be set by key, press key and the cursor will appear
after “Inching Distance”, then 4 numbers can be input, pressing ENTER|key. The default
value is 0.001lmm. The effective scope is 0.001lmm~65. 000mm.

I Steplgth | 0.001 —TJaet

Operation steps for inching increment feed

|
Figure 3-5
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1. Set inching increment value: after key is pressed, directly input value

then press [ENTER ey for confirmation;

2. Press manual feed key, the machine tool will move in the corresponding axis

direction. One increment value will be moved after it’s pressed for one time.

3.2.3 Hand wheel mode (hand wheel uninterrupted feed)
Towards lathe control system, the hand wheel can control straight—-line movement

of machine tool in X direction or Z direction, press hxis Selection|key to switch

selected movement axis at any moment in X direction or Z direction, in order to meet
different demands, the hand wheel sets three speed gears (multiplying factor), which

is x1, x10 and x100, the speed gears can be switched by pressing maru1Wheel Multiplying

key, the minimal control accuracy is identical with system control accuracy

(0.001mm), the maximal control speed is 100 times as big as pulse equivalent
Press (hand wheel) key to enter hand wheel mode.

Whl .Mult: | =1 Handwheel rank

Whl.Axis: [ X CorSys:[654 x100, x10, x1

XZ Axis selection

I1lus. 3-6

Hand wheel feed operation steps:

1. Press %Xis Selection|key to switch between X axis and Z axis. Select one machine

tool movement axis;

2. Press Hand Wheel Multiplying Factor|key to set multiplying factor of hand wheel

movement,
3. Rotate hand wheel and the machine tool will move in the corresponding axis
direction.

3.2.4 Spindle and cooling (suitable for Washing lathe and milling machine
system, water cutting tool has no such function)
Under manual, inching and hand wheel mode, the spindle and cooling can be manually

operated.

The spindle status is controlled by four keys of ﬁpindle PositiveL Fpindle ReverseL

Spindle StopL Bpindle Inchingl bset‘key will set speed of spindle, and the system

outputs corresponding analogue of this speed of rotation. This speed will be set upper
limit with No. 3 and No. 4 system parameters

Press hooling On/Off|key to set cooling status

3.3 Automatic cycle

Corresponding to automatic mode of machine tool.

Press (Auto) key to enter automatic mode, F function key button will be showed
as Figure 3-7.

HD .Wheel | Inc. Jug| Jog |m Single | StartSeg | Prg.Brus | GraphSet

\ ! \ \ ! \ \
F1 F2 F3 F4 F5 F6 F7 F8

Figure 3-7 F function menu under automatic mode

The system stipulates that the programming zero under automatic cycle is the point
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that the system global coordinate displayed value is zero, all the programming tracks
are based on this coordinate. G92 can also be used to set for coordinate zero under
MDI mode, and the current system coordinate position can be set for processing zero
which coincides with program zero.

If the large character coordinate is displayed as zero when the automatic cycle
is started, all the programming tracks will be implemented corresponding to current
tool position.

If the large character coordinate isn’ t zero when the automatic cycle is started
the system will regard that each axis of coordinate has moved some distance from zero,
the movement amount is the displayed value of large character coordinate; however,
the programming coordinate zero isn’t the tool position when the cycle is started,
it regards that the cutting tool has move some distance from zero, and the zero is
the point before movement.

For instance, programming is:

G90 GO1 X10 Z30 F100

When the cycle is started, the system global coordinate will be:

X —50. 000
Y/ 3. 500

The result of implementing the program above: X coordinate moves 30mm in the
positive direction and Z coordinate moves 26. 5mm in the positive direction. After the
key is pressed, the systemwill implement necessary internal treatment such
as inspection and error detecting first, if there is error, the error message will

appear; if there is no error, the program will be executed in sequence

3.3.1 Open program

After entering automatic mode, the user should open the program name which will
be executed by the system through opening key. Press the key, the
system will enter user program selection interface (as Figure 3-8).

The list of user program is divided into two columns which display information
of existent program and attribute of each program in electronic disk. If two columns
are listed full, or key can also be pressed to display the unlisted program.

The cursor will appear and blink in “Processing File” region, and the user can
input the program name which will be executed, E;]key can be used to modify character
pressed wrongly when the program name is input

After the program name is input correctly, press key and the system will
return to the previous interface, and the system has prepared to execute this program.

Note 1. If the filename you input isn’ t existent, the system will appear 29%# error
alarm. You can implement the operation above after establishing this file, and see
Section 5.2.1 for file establishment method

Note 2. When the computer is closed, the systemwill automatically save processing
filename, accordingly, if executing the same program after the computer is started,

the operation of opening program isn’ t necessary.
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OPERATE COUNT : 00000 TIME:Q0:00:00
CNC Program Spd1.Rev 1 [Stop
Name Attr Size Name Attr Size Manu .Reu 0
, Poo RU b2 P57 RU 93 Prog .Rev 0
Fo1 RY 21782 P58 Ru 134 Spd1Rank 50
Po2 RU 21765 P59 RU 133 || SpdlOvrd [ 100%
List P RU 6988 Pas RU 996
of P12 RU 8180 I — ProgFeed 0
user’s 4 P13 4665 HanuFeed 50
progra P15 RU 78 FeedOurd [ 100x GO[ 100%
P17 RU 73 Steplen. 0.001
P20 RY 101
P21 RU 122 Servo Ready
FZ3 RW 34549 Cool OFF
P25 RU 44 ToolNo [ @
psz iy 69 Lt 9 Text box for
P55 Ru 130 FileName [PO1 —=[ program name input
P56 RY 137
Whl.Hult 1
Whl .Axis ,T CoorSys
HD .Uheel ‘ Inc.Jog | fiuto |I'1ac]12|3rl:| ‘ Ref .Pos. |Bru3Pr‘ug ‘ Graph |

Figure 3-8 Open file interface

3.3.2 Start automatic cycle
After there is valid filename in “Processing File” information region, press
key and the program will start executing.

3.3.3 Start processing at optional segment number position

Before pressing Cycle Start| key to start automatic cycle, the initial segment

number can be set to make system start processing at optional segment number position:
press @ (initial segment number) key and the blinking cursor will appear after program
name, the user can input initial segment number (such as N0110) in this place then

press ENTER| key.
After the appointed initial segment number is implemented, when the Cycle Start

key is pressed, the systemwill implement jump processing from segment number appointed
by program, and the segment program before the segment number won t be implement ed.

The initial segment number set is only valid for one time, after the initial segment
number is set, and if the cycle processing is started, if the jump processing will
be implemented from the same segment number in the next time, the initial segment number

should be set again before the automatic cycle is started.

3.3.4 Automatic cycle status set
3.3.4.1 There are two status sets related with machine tool numerical control system
under automatic cycle subfunction

1. Single segment
Press key to switch. It’ 11 be effective when the key is pressed, and the system

will stop and wait for user to press key after it has executed one segment program;

the system will execute one segment program after the Cycle Start| key is pressed for

one time.
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If the [Cycle Cancel|key is pressed when it waits for user to press key, this cycle

will be cancelled and can’t be recovered.

2. Simulation and online

The system will offer two system operation status which are simulation debugging
and online running

The online running status indicates that systemwill implement dynamic change with
workpiece coordinate, and the motor linked implements synchronized movement

The simulation debugging mode indicates that under the automatic mode, when the
system workpiece coordinate has dynamic change, the motor won’ t move; moreover, the
control function of various machine tool relays are also invalid, after the program
automatically complete run, the system coordinate and machine tool coordinate will
be recovered to the value before automatic run.

The system will be initialized to online status after it’ s powered on, and the
simulation status is primarily for user to debug program; when the program is correct,
the online processing can be made to avoid failure even accident owing to program
omission.

Before key is pressed to implement automatic processing, enter graphic
display mode and press (graphic parameter) key, then the running status can be set;
press EI key to select online or press key to select simulation.

Note: Before the automatic cycle is started, if the graphic parameter won t be
set or the graphic parameter set is incorrect, switch to graphic display mode, and

the cutting tool track won’ t probably conform to the practical condition.
3.3.4.2 Pause

It’ s corresponding to[Cycle Start|, and automatic cycle can be paused for processing
with Eycle Pause| key. After it’s paused, press Cycle Start|key to continue running,

if [Cycle Cancel| key is pressed, this cycle will be cancelled.
3.3.4.3 General steps for implementing automatic cycle processing

1. Regulate feed multiplying factor and spindle multiplying factor, set them for
1.0;

2. If the program name to be processed requires reset, see 3.3.1 to open program,

else skip this step;

3. If the jump processing will be implemented from optional segment number, see
3.3.3 to implement related operation, else skip this step;

4. If automatic cycle requires running in single segment, see 3.3.4.1 to implement
related operation, else skip this step;

5. If the simulation and online running status will be changed, see 3.3.4.1 to
implement related operation, else skip this step;

6. Start automatic cycle; see 3.3.2 to implement related operation;

7. During the cycle processing course, Cycle Pause key can be pressed to make system
implement pause running, that is feed hold; the feed multiplying factor thumb wheel
dial can be also adjusted to regulate feed speed, or adjust spindle multiplying factor

thumb wheel dial to regulate spindle speed
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3.4 Zero returning operation and coordinate system
reestablishment

Zero returning operation includes two operations, returning machine tool zero
operation and returning feed point. In the operation main interface, press
(returning machine tool zero) to enter zero returning mode; continually press the
coordinate feed key, the corresponding axis of system will move in the direction set
by No. 13 parameter until inspect that the machine tool zero signal completes the zero
returning operation of this axis. Under character display mode, Press F6 (returning
feed point), MDI segment program will appear; the systemwill implement returning feed
point operation after pressing key.

Note: If the third place of No. 3 parameter is 0, the system must implement zero
returning operation after it’ s powered on, else the system can’ t implement automatic

cycle processing

3.4.1 Introduction of returning machine tool zero operation

During the uninterrupted repeated processing, in order to eliminate accumulated
error, it is preferred to return machine tool zero for one time at set intervals. After
the computer is started every time, it is preferred to return machine tool zero for
one time, which makes the system have one absolute reference basis; at the same time,
eliminate position shift of each axis when it’s closed last time.

When manual zero returning is implemented, press (returning machine tool zero)
to enter operation mode under processing interface; if manual feed key is pressed
continually, the system will continue to move in the direction set by the parameter
until touch the zero switch, then the current axis completes the zero returning
operation.

Towards G74 zero returning instruction, after the zero returning operation is
implemented, the systemwill stop until it move to touch zero switch, at the same time,
the system will set the coordinate of machine tool for zero.

In order to apply machine tool zero function, the third place corresponding number
of No. 3 parameter must be set for 1 and correctly set relevant parameter:
1. Set the sixth and eighth place of No. 13 parameter to confirm returning machine

tool zero direction of each axis (See Appendix 3):
1: Move in the positive direction to find machine tool zero switch
0: Move in the negative direction to find machine tool zero switch
2. Respectively set the sixth and eighth place of No. 3 parameter to open returning
machine tool zero function of each axis (See Appendix 3):
1: Open returning machine tool zero function
0: Close returning machine tool zero function
3. Set the sixth and eighth place of No. 11 parameter according to configuration
of machine tool zero returning positioning switch (See Appendix 3):

1: One machine tool zero switch
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0: Two machine tool zero switches, rough and fine

4. Set input terminal number of positioning switch (See Appendix 3):

No. 130 system parameter: Set input terminal number of X axis machine tool
zero coarse positioning signal

No. 134 system parameter: Set input terminal number of X axis machine tool
zero fine positioning signal

No. 132 system parameter: Set input terminal number of Z axis machine tool
zero coarse positioning signal

No. 136 system parameter: Set input terminal number of Z axis machine tool
zero fine positioning signal

5. Set returning machine tool zero function speed (See Appendix 3):

No. 70 system parameter: Machine tool coarse positioning speed
No. 43 system parameter: Machine tool fine positioning speed
System returns to machine tool zero with rate of GO0, and the rate of each
axis is determined by parameters P30 and P32; when coarse positioning signal is
detected, systemwill move with the rate set by parameter P43 until fine positioning
signal is detected
3.4.1.1 Utilization of returning mechanical zero function (G74)

The machine tool zero is referred according to the zero switch installation site
for machine tool, accordingly, after the installation & debugging of machine tool is
completed, it’ s always in the fixed position of machine tool despite of times of machine
tool cutter movement and cutting tool stop position. Accordingly, it’s unique and
scientific to regard it as initial reference position of all coordinate systems of
machine tool.

After the G74XZ instruction is implemented, the system will stop movement until
find the zero switch position; moreover, it will automatically set the machine tool
coordinates of system XP and ZP for 0, indicating the current position point which
is the coordinate system origin position of machine tool, and the coordinate system
will be established based on this. This function will be used to eliminate mechanical
drift caused by starting and closing computer, errors among coordinate displays as
well as continual processing accumulated error.

The returning machine tool zero function can be utilized under condition that the
machine tool has correctly installed zero switch and the parameter is configured

correctly.

3.4.2 Returning feed point (G75) function

G75 function is used for machine tool to return machine tool coordinate position
set by No. 95 and No. 97 system parameters, at the same time, change the workpiece
coordinate value to values set by No. 99 and No. 101 system parameters to implement
fast returning feed point function.

First of all, the user should save the machine tool coordinate of feed point into

No. 95 and No. 97 system parameters, at the same time, save the workpiece coordinate
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of feed point into No. 99 and No. 101 system parameters, then call G75 function to
implement returning feed point when necessary.

For instance:

1. Parameter set: Start the computer to return machine tool zero, preset cutter
to establish workpiece coordinate system, then move cutting tool to safe position with
manual mode or MDI mode (for instance, GO1X100Z180): it’ s presumed that the machine
tool coordinates XP=—87. 360 and ZP=158. 212, the workpiece coordinates X=100. 000 and
7=180. 000, regard this position of machine tool as feed point, then No. 95 system
parameter should input —87. 360, No. 97 system parameter should input —158.212. At
the same time, set No. 99 system parameter for 100. 000 and set No. 101 system parameter
for 180.

2. Returning feed point: When the processing workpiece size of actual measurement
is different from programming, G75 function should be implemented to return feed point.
By applying G75XZ instruction, the machine tool will move to machine tool coordinate
position indicated by No. 95 and No. 97 parameters, at the same time, the system will
automatically set the workpiece coordinate for values set by No. 99 and No. 101 system
parameters.

Note: Before G75 function is applied, it should ensure that No. 95, No. 97, No.

99 and No. 101 system parameters have been set correctly

3.4.3 Returning feed point function (G76)

This function can make machine tool return to workpiece coordinate position set
by No. 99 and No. 101 system parameters from current position. Application of this
function is under premise that the workpiece coordinate system won’ t be damaged, fast

return to confirmed position of workpiece coordinate system.

In the machine tool processing primary function interface, press E](returning feed
point) key and G76XZ instruction appears in MDI input box; press key to implement
returning feed point operation, then the systemwill stop after it moves to the position
indicated by No. 99 and No. 101 system parameters from current workpiece coordinate

position.

3.5 Graphics function utilization and cutting tool selection

3.5.1 Rapidly implement one graphical simulation display
1. Under character display mode, press (graphic display) function key to enter

M
graphic display interface, which is showed as Figure 3-3. Press key ( isn t

provided for 97T/98T, please use key), the button will change as the

Figure 3-9.
| ! |
Taollib IToolsca.le: Fa.strru::‘a,-'e:I 4 ‘ > ‘ & ‘ 5 Eeturn
[ | | [ | | |
Fi F2 F3 Fl F5 F& F7 F8
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Figure 3-9

The functional description of each button is as follows:

screen starting point: after the key is pressed, the simulation cutting tool will
return to screen initial cutter stop point, and the screen position of this cutter
stop point is horizontal: 500, vertical: 370. Under graphical simulation interface,
when the manual movement simulation cutting tool moves out of screen display region,
utilize this function to redisplay the simulation cutting tool in the screen display
region.

slow movement: Set movement speed of simulation cutting tool in the graphic display
region, press E to switch between slow movement and fast movement.

set workblank: It’s used to input the size information of workblank. When this
key is pressed, the workpiece size information region is in the modifiable status.
If the cursor is after L, it indicates that the user should input the length of practical
workpiece; press key after inputting the value (or don’t input the value and
directly press lﬂ key to maintain the previous value), then the cursor will skip to
the other input region; if the cursor is after D, it indicates modification towards
external diameter parameter of practical workpiece. If the cursor is after d, it will
indicate modification towards internal diameter parameter of practical workpiece.

cutting tool set: It’s used to set shape of tool.

cutting tool proportion: It’s used to set proportion of cutting tool.

2. Press (set workblank) key to input 3 parameters. When the cursor is in d
region, the workblank setting can be completed by pressing ENTER key after the
parameters are input; the workpiece information modify status appears and the graphical
simulation region appears chuck, workblank and schematic cutting tool. For instance,
when three parameters are respectively 100, 80 and 10, the graphical interface will

be showed as Figure 3-10:

SIMULATE

X 0.006
Y 1329.536
Z 0.000
i] 0.000
Spdl
Feed
Tool
Cool
Prog

Workpiece size
L 80.000
D 70.900
d 20.000
Tool scrn pos.
Hori 440
Vert 340

FastMove | StartPt. |Workpiece Simu

Figure 3-10

3. It’s presumed that the feed point is at the ex—circle terminal of workpiece
end surface, press EI\ lll\ EI\ Eto move simulation cutting tool to position approaching
to workblank;
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4. Press (Slow move) key to switch to display cutter with slow move until move
to the start position required by processing program

If the automatic cycle processing is implemented at this time, the system will
track and display the processing course in graphic display region.

3.5.2 Related setting of graphic display simulation cutting tool
3.5.2.1 Setting of cutter shape

When the processing program of utilizing several cutting tools is displayed in
analog, the corresponding cutter shape can be set to simulate corresponding practical
cutter shape.

Under graphic mode, press (graphic parameter) key to enter graphic parameter
setting operation, press (cutting tool set) key to enter modification interface
of cutter shape:

1. Press ”E’” and ”” keys to select the cutting tool number required

2. According to the cutter practical shape of this cutter number, press Up and
Down keys to select corresponding cutter shape;

3. Repeat the two steps above until complete the shape modification of all cutting
tools;

4. After all cutting tools are set, press (return previous level) function key
to return previous level interface.

Figure 3-11 shows the display interface after certain tool storage setting is

completed

SIMULATE

Current Tool Library

To1 T0Z T03 To4 T05

111 1=
]

TO6 TO?

)

Tool shapes

!

TO8 T09 T10

1 1)
L =—=fr] | |

| | | 4 | > | & | v | Return |

Figure 3-11 Display interface after certain tool storage set is completed

Note: When the tool storage shape information is modified every time, and after
(return previous level) is pressed, the system will save it into electronic disk;
after the system is powered on again, the cutter shape informationwill be automatically

read out from electronic disk and relevant information will be recovered.
3.5.2.2 Adjust size and proportion towards each schematic cutting tool
Under graphic mode, press (graphic parameter) key to enter graphic parameter

setting operation, press (cutting tool proportion) key to modify the size of cutting
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tool.

1. The size change of schematic cutting tool in the cutter track display region
can be seen by pressing ”m” and ”EI” keys;

2. Press ”E" and ”” keys to switch to regulation towards the other cutting tool;

3. Repeat the two steps above until complete the proportion modification of all
cutting tools; Note: When the tool storage proportion information is modified every

time, and after (return previous level) function key or primary function key or

ycle Start| key is pressed, the system will save it into electronic disk; after the

system is powered on again, the cutter proportion information will be automatically

read out from electronic disk and relevant information will be recovered.

3.6 Application of machine tool cutter

This chapter is omitted; see Section 4.2 for detailed information.
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Chapter Four Parameter Management

Before the numerical control system is utilized to control the machine tool for
processing, it’s necessary to set some parameters to meet characteristics and
specification of machine tool and driver, so as to reach optimal processing quality,
the parameter system includes parameters and function set such as cutter parameter,
system parameter, digit parameter, thread pitch compensation, initializing set and
coordinate bias and so on. This chapter describes the use and function of various
parameters, it’s significant to understand and correctly use these parameters for

normal operation and processing quality of machine tool.

4.1 Main interface of parameter administration

Press the primary function keypad to enter parameter management

interface (Figure 4-1)

PARAMETER U5.01-1.4

Current Backupl Backup2
ToolParamn TB1 TBZ
SysParan SB1 SB2Z
BitParan BB1 BEBZ
PitchErr IB1 IBZ2
CoorDfst CB1 CB2

Select "Current” to browse and modify current paramter files.

ToulParam| SysParam | BitParan | PitchErr | Coor0Of=t | Init | Diagnose | > |

Figure 4-1 Parameter management

“Current parameter” column: It’s the parameter that is being used by numerical
control system.

“Backup No. 1” column: It’s the storage region for parameter file backup of user.

“Backup No.2” column: It’s the storage region for parameter file backup of user
(see Section 4.1.3 for difference between current parameter and backup parameter).

The parameter storage class cursor is used to select the parameter file storage
type which will be viewed or modified, for instance, select “Current parameter” in
the Figure, and if press (cutter parameter), (system parameter), (digit
parameter), (thread pitch compensation) or @ (coordinate bias), the data of current
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parameter storage area will be displayed in the parameter data. The user can use cursor
key EI and to move parameter storage class cursor to select the storage class of
parameter file which will be opened. The information of file at the position of
parameter storage class cursor will be displayed in the hint column.

Version number: as Figure V5.01-1.4, V5.01 is the software version number and 1.4
is hardware version number.

4.1.1 Parameter system

The parameter system primarily includes the following parameter files:

1. Cutter parameter: Cutter compensation of 24 cutting tools

2. System parameter: Variables for use of 200 systems, including P000~P199

3. Bit parameter: Forty 8-bite parameters, 320 statuses which can be modified in
total.

4. Thread pitch compensation: 160 point/axis, four axes of X-axis, Y-axis, Z—axis
and Z-axis;

5. Alarm definition: provide 5 customized alarm functions.

4.1.2 Initializing operation
Some operations related with parameter files are also included under the parameter

management interface, and all of them are contained in the initializing interface;
in this interface, the following operations can be set such as memory clearance, format,
recover default value of parameter file, backup and recovery of parameter file,

password set and time set and so on (see Section 4.6 for detailed information).

4.1.3 Difference between current parameter and backup parameter

According to difference of storage mode for various parameter files in the
electronic disk, the systemwill divided the parameter file into three classes: current
parameter, backup No. 1 and backup No. 2, the main differences among them are as follows:

1. The current parameter is the one that is being used by numerical control system,
and its filename is displayed in the parameter display region under program management
interface. It’ s stored in the user program storage area, and format of electronic disk
will delete current parameter file; however, format won t impact backup No. 1 and backup
No. 2 of parameter file.

2. The user can browse and edit current parameter; however, the backup parameter
can only be browsed.

Before the user browses or edit the parameter file, it should be confirmed that
“parameter storage class” will select the parameter file in current parameter or backup
No. 1 & backup No.2; the backup file can’ t be edited, and the status bar will display
that “this file is backup one and can’ t be edited” when the backup file is edited
The backup file is used to backup current parameter file, if it’ s necessary to edit
or utilize some backup file, it’ s required being recovered to current file (see Section
4.6.4.2 for detailed operation of recovering backup file), then it can be edited or

used.

4.1.4 Use of soft reset under parameter interface
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Pressing key under parameter interface is equivalent to press |[/CAN key,
whether the system is reset simultaneously resides in RSTF bit of No. 22 parameter.

4.2 Parameters of cutter

The content of cutter parameter is one cutting tool compensation table, and the

cutter compensation can be displayed and set under cutter parameter interface

4.2.1 Cutter compensation principle for changing cutter
When more complicated workpiece is processed, several cutters are always required.

However, the processing program is compiled according to the tool nose of certain cutter,
after the cutter is changed, there shall be offset in X and Z directions for tool nose
of current tool nose relative to previous one, even if the tool carriage isn’ t moved

the tool nose position will be changed after the
cutter 1is changed, while the effect of cutter

compensation is used to compensate this change

A2(X2, 72
For instance: current cutter is T1l, and the tool AL 7 m
nose position is Al; after No. 2 (T2) cutter is changed, [W
X
the tool nose of No. 2 cutter is in the A2 position;

the tool nose position will changed from Al (X1, Z1) Figure 4-2
to A2 (X2, Z2) after the cutter is changed, the effect of cutter compensation is to
convert the tool nose coordinate value from original coordinate (X1, Z1) to (X2, Z2),
the relative difference for Al and A2 in X & Z direction can be measured in advance,
and this value is the cutter compensation value stored in numerical control system.
In practical situations, in order to simplify this course, the numerical control system
is not to measure difference between two cutters, but to adopt more simple method to
memorize cutter compensation value, which is the method of memorize the tool nose
position coordinate for confirmation.

For instance: Move the tool nose of every cutter to touch certain fixed point along
X & Z direction (core rod or test sample), it’ 11 be regarded as standard for the tool
nose to touch this fixed point; because the length of each cutter is different, the
coordinate displayed will be different when touching this fixed point. The numerical
control system will respectively memorize the coordinate value when every cutter
touches the point. In fact, the length difference information between two cutters will
be included in each two various coordinate values

It’ s meaningless for the cutter compensation value of single cutter in the cutter
compensation table, what’s truly useful is the difference among cutter compensation
values of each cutter. In order to decrease memory quantity, general cutter
compensation table only memorizes the coordinates in X & Z direction for each cutter
relative to one fixed base, then to acquire the offset between two cutters according
to difference of current cutter and previous cutter relative to this fixed base
difference in cutter compensation; the offset will be calculated when the cutter is
changed. There are 40 cutter parameter units in the system in total which is from TO1

to T40. Press key to enter parameter management interface, then press
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(cutter parameter) to enter cutter parameter interface, DX is the cutter bias in

X—direction and DZ is the cutter bias in Z direction.

4.2.2 Outline of cutter parameter set and display procedure
1. Press primary function key to enter parameter management interface.

2. Press (cutter parameter) to enter cutter parameter.

3. Utilize the page turn & and cursor key El, m E and Mto move
cursor to view or select the offset value required being set.

4. When the cutter compensation table is established, it’ s necessary to use “cutter
compensation” function:; first, press F1 (cutter compensation) (or press
under operation & processing interface), input one value, then press the system
will calculate and generate cutter bias according to the value input (see Section 4. 2.1
or detailed information);

During the course of processing, if the size of workpiece of cutter is bigger or
smaller, (amendment) can be pressed by utilizing “Amendment” function (or press

Cutter Amendment‘ under operation & processing interface), input one value and press
ENTER, the value input will be added with the original cutter bias to acquire new cutter

bias (see Section 4.2.2 for detailed information);

The cutter bias can also be directly “input”, press (input) first and input
one value, then press the value input will replace the original cutter bias,
it’s not recommended to use “input cutter bias” function to establish cutter
compensation table or modify the cutter compensation value of cutter (see Section 4. 2.3
for detailed information) ;

During the course of inputting data, cursor key E can be used to delete one
character before cursor, if you want to cancel the input, key can be pressed.

5. After modification is completed, please press (Open/Save| key to save data.

4.2.3 Method and procedure for establishing cutter compensation
The system adopt trial cut presetting cutter method to establish cutter

compensation table, each cutter will cut one section of ex—circle and end surface which
is used to confirm cutter compensation value in X & Z direction, the trial cut point
can be different, while the point to be easily measured should be selected; in order
for convenient operation, this systemwill offer respective trial cut presetting cutter
mode in X & Z direction as well as simultaneous trial cut presetting cutter mode in
X & Z direction; when the cutter compensation is established, united measuring basis
point is required (it’ s recommended to regard the chuck center as measuring basis point),
namely, the data measured for each cutter is relative to this point. The specific
procedures are as follows:

4.2.3.1 Independently memorize presetting cutter in X & Z direction
1. Presetting cutter method in X direction

(1) Clamp one workpiece on the chuck;
(2) Enter manual operation mode;
(3) Turn the holder to select the cutter number m and cutter compensation number

n required (see Section 2.4.3 for operation of setting cutter number and cutter
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compensation number) ;

(4) Set appropriate spindle rotation speed and manual feed speed, start spindle,
move holder and use cutter selected to turn one section of excircle (or inner bore)
on the workblank, press key and the status bar in the screen lower right corner
will display “X direction cutter bias has been saved”;

(5) Manually exit cutter, stop spindle and measure diameter ® of excircle (inner
bore) at cutting position, unit: mm, for instance: 19.785mm;

(6) Under operation & processing interface, press Cutter Bias key to enter cutter
parameter interface, the hint column in the screen will display “Please input Tn X
measured value”, input the diameter ® measured in the input procedure (5) on the
keyboard; after key is pressed, press Kkey to save the parameter after being
modified to the electronic disk.

Note: If the cutter implements cutting at the other side of workpiece axial line
(the cutter is in the negative direction of axial line), the diameter input will be

negative value.

- & —>|
A
><

Figure 4-3

2. Z direction presetting cutter method

(1) Enter manual operation mode;

(2) Start spindle, move holder, utilize No. m cutter to turn one end surface on
the workblank, then press Zsav key, the status bar in the lower right corner of the
screen will display “Z direction cutter bias has been saved”;

(3) Manually exit cutter, stop spindle and measure the length L from end surface
of cutting position to chuck end surface (it can also be selected by the user; however,
this position should be regarded as base every time), unit: mm;

(4) Under operation & processing interface, press key to enter cutter
parameter interface, the hint column in the screen will display “Please input Tn Z
measured value”, input the length L measured in the input procedure (3) on the keyboard;
after key is pressed, press key to save the parameter after being
modified to the electronic disk. The relative position for this cutter in the workpiece
coordinate system has been confirmed

Note: When each cutter implements presetting cutter, the base of measurement (such
as chuck end surface) must be the same, else the cutter compensation value generated
in Z direction will be incorrect.

4.2.3.2 Simultaneously memorize presetting cutter in X & Z direction
1. Clamp one workblank piece on the chuck;2. Enter manual operation mode;
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3. Turn holder, select the cutter number m and cutter compensation number n
requiring presetting cutter;

4. Set appropriate spindle rotation speed and manual feed speed, start spindle,
move holder, utilize No. Tm cutter selected to turn one end surface on the workblank,
press key to exit cutter to proper position along X—direction, press one section
of ex-circle and press key;

5. Exit cutter, stop spindle and measure the length L from diameter ® of ex——circle
cut and workpiece end surface to chuck end surface;

6. Press Cutter Bias key on the subpanel to enter cutter parameter interface, the
hint column in the screen will display “Please input X measured value of Tn”, after
the diameter @ is input, press key for confirmation. The hint column in the
screen will display “Please input Z measured value of Tn”, after inputting the length
L, press for confirmation, press key to save the parameter after being
modified to the electronic disk. After the cutter compensation is established, the
relative position for this cutter in the workpiece coordinate system will be confirmed
accordingly.

Note: Big cursor position of cutter parameter: In general, the big cursor will
automatically stop at the row of current cutter compensation DX; however, if and
key won’ t be pressed, the big cursor will automatically stop at the row of current
cutter compensation DZ. Its position is determined according to current cutter
compensation number and coordinates memory information.

Memorize workpiece coordinates: The numerical control system will record the
coordinate information in presetting cutter (trial cut) during the course of memorizing
workpiece coordinate, which is used to generate cutter compensation; after the cutter
compensation of corresponding coordinate axis is generated, the coordinate information
of this axis will be still remained and only made with mark behind the time. When the
cutter compensation is generated, if the workpiece coordinate of corresponding axis
won’ t be memorized, the system alarm column will display “Error 09: Not to memorize
workpiece coordinate before calculating the cutter compensation value”, and the user
can determine whether to use the previous memorized coordinate information as required.
This system can simultaneously memorize X—axis and Z—axis coordinate information;
accordingly, presetting cutter can be made in X & Z direction, the input the measured

value for one time.

4.2.4 Cutter compensation amendment (cutting-tool wear compensation)

During the course of practical processing, if some cutter m is using cutter
compensation n, and the size of workpiece processed is bigger or smaller, cutter
compensation amendment function can be used to implement compensation for cutter
compensation value.

Procedures for cutter amendment:

1. Under the operation & processing interface, press the cutter amendment;

2. The hint column will display “Please input X amendment value of Tn” (n is current

cutter compensation number), if the cutter compensation at cursor position requires
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no modification, cursor key can be pressed to select the cutter compensation requiring
modification

3. Input amendment value, press ENTER and press Save/Program to save the amendment
value in the electronic disk;Method of confirming amendment value;

When digit parameter B151 is 1, the method of adjusting value will be confirmed:

1. If the workpiece external diameter processed is bigger, input negative value
and input positive value if it’s smaller;

2. If the workpiece internal diameter processed is bigger, input positive value,
and input negative value if it’s smaller:

3. If the Z-direction of workpiece processed is bigger, input negative value and
input positive value if it’ s smaller.For instance: If X—-direction (external diameter)

is bigger with 0. 005mm, under operation & processing interface, press butter Amendment|

and the hint column will display “Please input X amendment value of Tn”, then input

the deviation value —0. 005. Press ENTER and press If the length in Z direction

is bigger with 0. 005mm, under operation & processing interface, press k)utter Amendment|

and press cursor key to select Z direction; the hint column will display “Please
input Z amendment value of Tn”, then input the deviation value —0.005. Press [ENTER

and press .

Note: When digit parameter B151 is 0, the sign of input value will be opposite.

4.2.5 Directly input cutter compensation value
If it’ s necessary to directly input the cutter compensation value of some number

cutter, the cutter compensation input function can be utilized. There are two methods
to input cutter compensation value:

Method one: Press the primary function key to enter the parameter
management interface. Then press (cutter parameter) to enter cutter parameter, move
the big cursor before corresponding cutter compensation value, press (input) to
directly input cutter compensation value, press key for confirmation, then press

Open/Save| key for save.
Method two: Under the operation & processing interface, press [Preset Cutter| or

)Cutter Compensation Adjustment key to enter cutter parameter interface, the press
(input) to directly input cutter compensation value, press ENTER|key for confirmation,

then press [Open/Save| key for save.

4.3 System parameter (P parameter)

Many variables of numerical control system are included in the system parameter
for setting of user, parameter number is PO00~P199. including GOO localization speed,
speed increase and decrease time constant as well as electronic gear ratio and so on,
this part of parameter is very important for normal operation towards numerical control
system, before user implements machine tool processing, please make sure whether these
digit parameters can meet requirements. In order to prevent wrong operation, it’s

necessary to input password before modification.
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4.3.1 Basic conception
4.3.1.1 Speed increase and decrease time constant

Speed increase and decrease time constant indicates the time consumed that
coordinate axis movement speed is increased from zero to maximal speed set, or decreased
from maximal speed set to zero.

The speed increase and decrease time constant will directly influence the
processing quality and efficiency, this value requires user for regulation and setting
according to features of machine tool and driver; if this value is too small, the
processing quality will be decreased, even cause the driver step omission; the

processing efficiency will be reduced if it’s too big.
4.3.1.2 Acceleration
The system adopts sampling control method and implements sampling control for one

time to various coordinate axes. The speed increase and decrease of various axes adopt
control method of even acceleration in every other 4. 096 millisecond, namely the change
of motor speed (if it operates) of each sampling interval (4.096ms) is constant value,
which is the speed increase and decrease of the system. Its calculating formula is:
a:vmszz
60x Tm
In the formula: TS: System sampling time (4.096 ms)

(Formula 4-1)

Tm: Time constant of speed increase and decrease (ms)
V,,: Maximal speed (mm/min)

a: Acceleration
The acceleration can be changed through changing maximum speed or changing speed

increase and decrease

Generally, the maximum speed is used to limit the one in this movement status,
and the acceleration value can be determined with time constant of speed increase and
decrease, while the actual operating speed of system should be less than or equal to
the maximum speed

The relationship among acceleration a, maximum speed Vm and time constant Tm:

m ot — —
™ — — | 1
I

" signifies constant, while h and Vm change at the same time, it’s specifically

determined by the formula.
4.3.1.3 Electronic gear ratio
Regulating the output of system feed pulse signal which makes the coordinate

operating value of system concord with the distance of table movement, and it’ s not
necessary to regulate transmitting ratio of motor and screw for this.

The electronic gear is set by system parameters. Two parameters of each axis can
be called multiply factor MLT and percentage DVT, and when the bearing ball screw

transmitting working table operates:
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MTL  PmtxGf
DVT  PcnxGd

Among it: Pmt: Pulse number of each rotation for motor, and the stepping motor:
Pulse of each rotation

(Formula 4-2)

Servo motor: Encoder line number X encoder multiple frequency number
Pcn: Screw thread pitch pm

Gf : Total of driven wheel teeth number in the transmitting between motor and screw
connection

Gd: Total of driving wheel teeth number in the transmitting between motor and
screw connection

Towards to direct connection, Gf =Gd =1

MLT and DVT must take the smallest positive integral value.
The scope of MLT and DVT is 0~65535, but the ratio must within 0.01~100.

4.3.1.4 Acceleration and deceleration time constant

For the coordinate axes of machine tool, it's the time used for operating speed reaching
maximum one from zero, or reaching zero from maximum speed.

System will adopt line acceleration and deceleration for GOO fast positioning screw cutting and
manual feeding, and will adopt exponential acceleration and deceleration for cutting processing and
hand-operated pulse generator feeding.

F F

2 T

Line acceleration and deceleration Exponential acceleration and deceleration
If exponential type acceleration and deceleration is adopted, interim radian (See Figure) will
appear between cutting blocks, this radian is related with feeding speed and exponent acceleration
and deceleration time constant (parameter P394#), it's favorable to decrease radian by decreasing
parameter P394#; if interim radian isn't generated between two segments of traces, the fast corner
clearing commands G61 and G62 can be adopted (Refer to instruction of G61 and G62)

.

A Interimradian

4.3.2 View and setting of system parameter
1. Press Parameter| to enter parameter screen;

2. Press Eﬂ (system parameter) to enter system parameter screen;

3. After Eﬂ (input password) is pressed, the right side of hint column will display
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the password input box; input correct password and press [ENTER|; if the input is wrong
during the course of inputting password, the cursor key E can be pressed to delete
the data input.

4, Utilize the page turn key & as well as cursor key E, m, E and

m to move the cursor to the parameter to be set;

5. It can be input again through pressing numerical key, during the input process,
if there is wrong, the cursor key can be pressed to delete the data input, after
input is completed, press “ENTER” key;

6. Press key to save system parameter in the electronic disk, If other
interface is switched directly without pressing Save key, systemwill save the modified
parameter automatically.

Note: Refer to Appendix 2 for system parameters and range (System Parameters)

4.4 Digit parameter

The digit parameter can be used for setting towards the many ones which have only
two selective conditions and branches. The system has 40 digit parameters in total,
each parameter has 8-bite, each digit only has two status of 0 and 1, parameter number
is BO01~B398. which can be as switch selection of certain status, 320 status can be
determined. This part of parameter is significant towards normal operation of numerical
control system, for instance: whether it’ s radius programming or diameter programming,
whether the electronic gear ratio is opened as well as motor positive and negative
rotation will be set in this parameter file. Before the user implements machine tool
processing, please make sure whether the setting of these digit parameters meet the
requirements. In order to prevent wrong operation, it’ s necessary to input password

before modification.

4.4.1 View and setting of digit parameter

1. Press the primary function key and press F3| (digit parameter) to enter

digit parameter interface;

2. After (input password) is pressed, the right hint column will display
password input box; input correct password and press ;

3. Utilize the cursor key |ﬂ, B and lﬂas well as (digit left movement),
(digit right movement) to move the cursor, select certain digit of the digit
parameter to be set;

4. Press the numerical key 0 or 1 to modify the status of parameter digit selected;

5. After it’ s modified, then press key to save the digit parameter after
being modified to the electronic disk.

Note: Refer to Appendix 3 for parameter contents (Digit parameter)

4.5 Thread pitch compensation
The data of thread pitch compensation is used to compensate the error which is
caused owing to difference of thread pitch, its content will be different with different

machine tool, and final user don’ t require modifying it in principle. However, during
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the course of utilization, the screw rod thread pitch of certain axis will be changed
owing to mechanical abrasion, at this time, it’ s necessary to modify the thread pitch
compensation of this axis, which is used to reduce the error. Each axis of the system
can input 160 error compensation points. The thread pitch offset parameter has bigger
influence towards processing quality, in order to prevent wrong operation, it’s

necessary to input correct password before the thread pitch compensation is set

4.5.1 View and setting procedure of thread pitch compensation

1. Press and press [F3| (thread pitch compensation) to enter thread pitch

compensation interface;
2. After F7| (input password) is pressed, the hint column will display “Please input
password” and password input box, please input correct password in the password input

box, then press ;

3. Press (X-axis), (Y-axis), (Z-axis) and (A-axis) to select the
movement axis to be set;

4. Utilize the page turn & and cursor key EL EL E and Mto move
cursor to view or select the thread pitch offset value required being set

5. Press the numerical key to directly input thread pitch offset value, then press

ENTER|; press Dpen/Save| key to save data after it’s set.

4.5.2 The required caution problems of thread pitch error compensation

1. The input value is point measurement error, namely the compensation value which
must be input to offset this error, the compensation scope of each point is —6. 000~
6. 000, towards the points of exceeding compensation scope, the thread pitch error will
be regarded as 0 by the system;

2. Whether thread pitch errors of various axes implement compensate is determined
by 01# digit parameters Zpce, and Xpce;

3. The dynamic compensation condition can set the REDP digit of 01# digit parameter
as 1, and the compensation value in the operating process of various axes can be
dynamically displayed on the operating interface

4. The system must return to machine tool zero first, then the thread pitch
compensation can be implemented;

5. After returning to machine tool zero, the small coordinate in the top right
corner is displayed as: XP 00000. 000 YP 00000.00  ZP00000. 000 require compensation,
and XP, 7P coordinates must move to the negative direction;

6. Determine X—direction and Z—direction thread pitch error compensation distance
length and compensation point number according to X—direction and Z-direction screw
rod length, screw rod precision and size of workpiece processed, the compensation point
number of each axis and distance between two points will respectively determined by
No. 52~No. 57 system parameters; if it’s between two compensation point, the thread
pitch error will be regarded as linear change by the system;

7. Using laser interferometer to check errors of every other distance (52, 56
parameters) along negative direction from machine tool zero in the three directions
X and Z;
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8. Inputting the measured errors into the thread pitch error item in the parameter
table. ;

9. Setting the digit parameter 03# as: xxxxx101(open reference point returning
function, and X signifies that this digit can be 1/0).

4.5.3 Thread pitch error compensation example
For instance: Example: The effective length of X screw rod is 300mm, which totally

compensates 100 points. 52# parameter =300 / 100=3, 53# parameter=100 (<160)

Utilizing laser interference to measure the thread pitch error: (returning to zero
first which makes XP=0)

Moving to —3mm position along —X direction (system display), and moving to —2.974
with actual measurement, which 1# thread pitch error is —0.006

Moving to —6mm position along —-X direction (system display), and moving to —6. 003
with actual measurement, which 2# thread pitch error is +0.003

Moving to —9mm position along —-X direction (system display), and moving to —9. 007
with actual measurement, which 3# thread pitch error is +0.007

Moving to —12mm position along -X direction (system display), and moving to —11.990
with actual measurement, which 4# thread pitch error is -0.010

Moving to —15mm position along —X direction (system display), and moving to —14. 998
with actual measurement, which 5# thread pitch error is —0.002

Moving to —18mm position along X direction (system display), and moving to —14.991
with actual measurement, which 6# thread pitch error is —0.009

Moving to —21mm position along —X direction (system display), and moving to —21. 001
with actual measurement, which 7# thread pitch error is +0.001

Moving to —24mm position along -X direction (system display), and moving to —24. 002
with actual measurement, which 8# thread pitch error is +0.002

Moving to —27mm position along -X direction (system display), and moving to —27. 009
with actual measurement, which 9# thread pitch error is +0.009

Moving to —291mm position along —X direction (system display), and moving to
-291.011 with actual measurement, which 97# thread pitch error is +0.011

Moving to —294mm position along —X direction (system display), and moving to
-294. 000 with actual measurement, which 98# thread pitch error is 0

Moving to —297mm position along —X direction (system display), and moving to
-296.999 with actual measurement, which 99# thread pitch error is —0.001

Moving to —300mm position along —X direction (system display), and moving to
-300. 007 with actual measurement, which 100# thread pitch error is +0. 007

Finally saving the data and numerical control system will automatically implement
thread pitch compensation when processing

4.5.4 Thread pitch error compensation with U disk

In general, the pitch error data measured by tools such as laser interferometer
can be exported to computer, and after it’s processed by format required by system,
it can be imported to the system with U disk. The error data measured by the instrument

is mostly the integer taking micrometer as unit, and in order for convenience, the
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requirement is as follows:

1. The pitch error data file is created by Windows Notepad, the filename of each axis
pitch error datawill be different as follows: X axis is “101X. TXT”, Y axis is “101Y. TXT”,
7 axis is “I01Z.TXT” and A axis is “I01A. TXT”;The contents of pitch error data file

is as Figure below:

‘File(B) Edit(E) Formi{Q) View(M) Help(H)

] o~
-21
-31
-39
—38
—-41
—-42
-40
—47
53
-65

m

2. In the pitch error data file, the data of each line is corresponding to one
parameter of system pitch compensation parameters and increased in turn, and the data
of each line can be the integer with mark; as —21 in the above Figure, after being
imported to system, the corresponding No. 1 parameter will become —0.021

Operation steps:

1. In the pitch compensation interface, press F1 to switch the interface to the
imported interface such as Y axis;

2. Name the processed data file in accordance with the naming rule, and then copy
it to root directory of U disk;

3. Press the corresponding button of “Imported from U disk”.

4.6 Initialization

The following functions are primarily implemented under initializing interface:
memory clearance, format, modify password, recover parameter default value, backup
and recovery of parameter file, time set and serial number and so on.

Procedures of entering initializing interface:

1. Press the primary function key Parameter to enter parameter interface;

2. Press F4 (initializing) to enter initializing interface.

4.6.1 Clear memory

If abnormal conditions in the system operation such as system disorder, display
disorder and data disorder occur owing to external interference, the operation of
memory clearance should be utilized. It will set all the storage units for 0, including
operation parameter of power—fail protective zone as well as program name table and
so on. Accordingly, user should execute this function with caution for preventing
losing important programs.

Operation steps for memory clearance:

1. Enter initializing interface, then press (memory clearance) to enter memory
clearance interface;

2. Input correct password and press ;

3. The system will automatically start
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4.6.2 Format

When the user program is wrong, the file or file directory is disordered and the
parameter file can’ t be saved, it’s necessary to implement format operation towards
the electronic disk. The format operation will delete all user programs in the system
and all current parameters except for backup parameters (the time and password won’ t
be influenced). The user should execute this function with caution for preventing
losing important programs. 4.6.4.2 backup parameter can be referred to if it's
necessary to save current parameter file before format.

Operation steps for format:

1. After entering initializing interface, then press (format) to enter format
interface;

2. Input correct password and press [ENTER|
3. System starts format operation.

4.6.3 Modify password

The system adds the password which is primarily for preventing wrong operation
damaging some significant parameter files, so that the system can’ t operate normally.
The default password of system is “XZ0012”, and the user can modify the password under
system modify password interface

Procedures of modifying password:

1. After entering initializing interface, press (modify password) to enter
modify password interface;

2. Input correct password in the “original password” input box;

3. Input new password in the input boxes of “New password” and ”“Confirm password”,
the two passwords should be the same;

4. After it’s input, press (0K) (or press when the cursor in the confirm
password input box) to save the new password

5. If the system displays “Password has been modified, please remember the new
one” in the status bar, it indicates that the password has been successfully saved;
if it displays “The old password is incorrect, please input it again”, please input
correct password in the old password input box, else the password can’ t be successfully
modified; if it displays “"New password and old one are different, please input again”,
which indicates two passwords in the “New password” and “Confirm password” are
different, please input again after confirmation;

6. If it’ 11 be input again, (Refresh) can be pressed, the system will clear the
data in ”01d password”, “New password” and “Confirm password”, and the cursor will

be in the input box of “0ld password” for input

4.6.4 Default value

The default value interface primarily completes the following functions: recover
the default value of parameter, backup parameter to the backup data field and recover
parameter from backup data field; imported from U disk and exported from U disk and

SO on.
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Enter default value interface:

1. Press the primary function key to enter parameter interface;
2. Press F4 (initializing) to enter initializing interface;

3. Press F4 (Default value) to enter default value interface

4.6.4.1 How to recover the default value of parameter
The function of recovering default value of parameter is to recover the parameter

in use of appointed parameter system to the default one, and this function will be
used when the numerical control system parameters are disordered and the system is
unable to operate normally, the default value of parameter can guaranty normal
operation of system, but it won’ t probably meet specific demands of user, accordingly,
the user should execute this function with caution. Password should be input before
operation to prevent wrong operation.

Procedures of recovering default values:

1. Enter default value interface;

2. Press (input password) and input correct password, then press ;

3. Utilize the cursor key E| and to move the big cursor to the row of “current
parameter”, then use the cursor key I:and.ﬁ]to move the cursor to the line of recovering
default parameter;

4. Press (default value), system starts executing ex-works operation.
4.6.4.2 How to backup parameter
The primary function of parameter backup is to ensure the parameter not to lose

data, and the parameter backup file won’ t be influenced by format of electronic disk,
accordingly, it’s recommended that the user make backup towards parameters meeting
his operation requirements in the numerical control system, which can be recovered
at any moment when error occurs. The numerical control system offers two storage spaces
of ”No. 1 backup” and ”“No. 2 backup” for every parameter.

Procedures of parameter backup:

1. Enter default value interface,

2. Press (input password) and input correct password, then press ;

3. Utilize the cursor key Q and > to move big cursor to the row of “No. 1 backup”
or “No. 2 backup”, respectively indicating to save current parameters to “No. 1 backup”
or "No.2 backup”, the use the cursor key m and m to move to the line of parameters
requiring backup;

4. Press (backup), if the operation is successful, the status bar will display

"Recovery completes!”, else display “Error of writing current parameter file!”.
4.6.4.3 How to recover the backup parameter file to current parameter file
Parameter recovery is to recover the previous backup data to current parameter

for use of numerical control system, accordingly, if the user won’ t make backup before,
this operation will be useless. The parameter recovery operation will replace the
parameters which are being used by system, if this parameter has no backup, this
parameter can’ t be recovered by replacing the system, and accordingly, the user should
execute this function with caution. It’s recommended that the user browse the backup

data which will be used for recovering current parameter first before recovering
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parameters.

Procedures for parameter recovery:

1. Enter default value interface;

2. Press (input password) and input correct password, then press ;

3. Utilize the cursor key B and [>| to move big cursor to the row of “No. 1 backup”
or “No. 2 backup”, respectively indicating to recover parameters to current parameters
from “No. 1 backup” or “No.2 backup”, the use the cursor key H and m to move to the
line of parameters requiring recovery;

4. Press (backup), if the operation is successful, the status bar will display

“"Recovery completes!”, else display “Error of writing backup file!”
4.6.4.4 How to export the current parameters to U disk
The current parameters of numerical control system are stored in electronic disk

with file form, including the following files: cutter parameters, system parameter,
digit parameter, thread pitch compensation and coordinate bias, and the filenames are
respectively TO1, SO1, BO1, I01 and COl. The parameter export is to export current
parameters selected in the numerical control system to U disk root directory, and the
filename will be the one in the numerical control system, “export file” operation can
be only used towards current parameters. The user can export one set of parameters
meeting requirements to U disk, then save them to computer, which is used for recovery
when the system parameters are disordered

Procedures of exporting files:

1. Enter default value interface:

2. Press (input password) and input correct password, then press ;

3. Utilize the cursor key E| and to move the big cursor to the row of “current
parameter”, then use the cursor key m and m to move the cursor to the line of file
requiring exporting parameters;

4. Press (export file), if the operation is successful, the corresponding
parameter file will be copied to U disk root directory; error will be displayed if

the operation fails.
4.6.4.5 How to import parameter file from U disk
The operation of importing parameter file from U disk is to search the file which

is same as the filename at big cursor position from U disk root directory first, after
it’s found, utilize the file in U disk to replace corresponding current parameter.
It can only implement “import file” operation towards current parameters, and this
operation can’ t be carried out towards No. 1 back and No. 2 backup of numerical control
system. The user should guaranty that the parameters to be imported are correct, else
it probably results in disorder of numerical control system parameters. Before utilize
these imported parameters to implement processing, please confirm whether the
parameters are correct, else it probably results in damage of cutter, machine tool
and workpiece as well as injury of staves.
Procedures of importing file:

1. Enter default value interface;
2. Press (input password) and input correct password, then press [ENTER[
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3. Utilize the cursor key B and to move the big cursor to the row of “current
parameter”, then use the cursor key H and m to move the cursor to the line of file
requiring exporting parameters;

4. Press (import file), if the operation is successful, the files of
corresponding U disk root directory will be copied to the system for use as current

parameters; error will be displayed if the operation fails.

4.6.5 Time set

Under time set interface, the user can view and set current date and time, and
this part of data won’ t be influenced by format; however, if the systemis trial version,
it’ s probably unable to modify current time and can only browse.

Method and procedure of time set:

1. Enter initializing interface, press (time set) to enter time set interface;

2. Move big cursor to the position required, press the numerical key to directly
input, please confirm whether the data input is correct, else it can’ t be modified
key can be pressed to exit input during the input process;

3. After modification is completed, press (OK) or key to save modified
data;

4. After the data input is correct, the system will save the data; if some one data
is wrong, the big cursor will be in this position; moreover, the status bar will display

“This data is wrong”, else display “Time set is successful”.

4,7 Diagnosis

The diagnosis interface provides detection and monitoring function of input port,
output port, encoder, hand wheel and speed of spindle, and this function will be useful
for machine tool debugging and error judgment. Press Kkey to enter parameter interface,
and then press (Diagnosis) to enter diagnosis interface as follows.

W/ |

PARAMETER VU5.01-1.4

01 IN40 5J49 [0 02 LIM+ 5]2-14 [© 03 XRDY 4J1-12 0 04 LIN- 51206 0
05 YERR 4J2-04 |0 06 XPSN 4J1-05 [0 07 XERR 4J104 0 08 H/L 512-13 0
@9 APSN 4J0-05 [0 10 YRDY 4J2-12 [© 11 AERR 4J0-04 0 12 YPSN 4J2-05 [0
13 ZRDY 4J3-12 [ 14 ZERR 4J3-04 0 15 ARDY 4J0-12 0 16 ZPSN 4J3-05 0
17 17 5J1-16 @ 18 T4 5J103 © 19 T3 5J1-02 © 2015 5J1-04 [0
2118 SJ1-12 P 22Tz 5J105 P 2306 SJ1-13 @ 24 T1 SJ1-11 0@
25 EMER 5J3-66 © 26 3sWi @ 27 IN36 5035 [ 28 3sue n
29 PAUS 5J5-4/8 0 30 STRT 5J5-3/7 0 31 IN39 5044 0 32 IN3? 513-13 0
33 ZREF 4J3-13 0 34 YREF 4J2-13 @ 35 AREF 4J0-13 © 36 IN3B 5J3-12 0
37 INI5 5032 0 38 IN34 539 0 39 IN33 5J3-1 [ 40 XREF 4J1-13 0
Output

18 AEN 4J0-7/14p 10 ZTRF 4J3-06 0 20 020 5J3-14 0 13 YEN 4J2-2/140
12 YTRF 4J2-06 © 19 ATRF 4J0-06 © 06 MO8 51205 0 11 ZEN 4J3-2-14]1
15 XEN 4J1-7-14l 17 S1  SJ2-16 [ 14 XTRF 4J1-06 © 03 MO5 8J1-04 ©
0?83 5J2-12 0 OGBM?B 5J204 © 09 M79 5J2-11 P 16 S2 51203 0
01 M03 8J1-2/6 0 05 TCCW 5107 © 21021 5J4-2 0 24024 5148 0
22 022 5J43 0 23023 5147 [© 02 MP4 8J1-3.8 0 04 TCH 51106 0

=1

Spdl.Reu o] Spd 1Encodr Hand 1Encodr
ErrParan | Alarm | | | | | Return

Figure 4-4

4.7.1. Input port

Each input port in diagnosis interface includes 4 types of information: internal
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input port number, default input port function, input terminal interface and input
port status. The input port number is corresponding to the input terminal interface
The input port status is corresponding to input status of input terminal interface,
which is unrelated with active level defined by parameters B04, B05, B06, BO7 and B28.

The input port of some function can be configured such as X-axis reference point
coarse positioning signal, the input port is defined in parameter P66, and then user
can set it as required. In case of setting 5J3-9 for X-axis reference point coarse
positioning input port, search the input port corresponding to 5J3-9 for 38 in the
diagnosis interface, and then set the parameter P66 for 38.

4.7.2. Output port
Each output port in diagnosis interface includes 4 types of information: internal
output port number, default output port function, output terminal interface and output
port status. The output port status is the output status of corresponding output
terminal of system, when test is performed, signal can be output via M20KXX and M21KXX
and inspect whether output port is normal through measuring corresponding terminal.
For some output port function which can be set, the setting method of output port

is same as the one of input port.

4.7.3. Spindle speed and spindle encoder

This interface primarily inspects whether spindle encoder is normal and rotation
speed of spindle is stable. When spindle rotates, this function will be entered, and
numerical control system will display the detected spindle speed and pulse number *4
transmitted by encoder of each rotation, the encoder with normal 1200 line is 4800;
however, there is deviation with 3-5 pulse, once the deviation ismore, it’ 11 be reduced
on adjacent previous time/next time without accumulated error. It’ 11 be normal if the

data for the first to third time isn’t accurate

4.7.4. Hand-operated pulse generator encoder

The feedback data of hand-operated pulse generator read by system is displayed
in the hand-operated pulse generator box when hand—operated pulse generator is rotated,
which is used to test whether hand-operated pulse generator encoder or encoder

interface is normal.

4.7.5. Alarm definition

The alarm definition function provides customized alarm function, and user can
maximally define 5 customized alarms. The customized alarm can be displayed in after
system receives input port signal, and determine whether to stop processing in
accordance with alarm definition parameters. The display for customized alarm is
different from that of general alarm, the alarm number is error X1—~error X5
4.7.5.1 Setting procedures:

(1) Edit customized alarm content file

Edit the file with Windows Notepad, the first 5 lines of alarm file are respectively corresponding
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alarm contents of No. 1 to No. 5 customized alarm, each customized alarm system can maximally

display15 Chinese characters, and each number or letter will occupy half Chinese character space as
Figure below:

File(E) Edit(E) Form (Q) View(d) HelpiH)

Alarm 1

Alarm 3
© Alarm 4
Alarm 5

Figure 4-5 Use Notepad to edit customized alarm contents

After fileis edited, saveit and filenameis "e0l1.txt", and copy thisfileto root directory of U disk.
(2) Import alarm fileinto system
Press to enter parameter interface, press (alarm definition) to enter customized alarm

interface, press  (import file) to import alarm file (e01.txt) into system.
(3) Configurerelevant parameters
In customized alarm interface, including alarm contents, the parameters also include Alarm,

Cancel, Stop and Output.

The functions are as follows:

1. Alarm: alarm input port number, when an active level is input at corresponding input port,
system will generate a corresponding customized alarm, when it's 0, this customized alarm won't be
generated.2. Cancel: cancel this customized alarm input port, when an active level is input at the
cancel alarm input port, this customized alarm will be cancelled, when it's 0, alarm shall be cancelled
with CAN key.3. Stop: whether to stop automatic processing, when it's 0, processing won't be
stopped.4. Output: output port outputting signal when customized alarm is customized, when it's O,
signal won't be output. The parameter P119 is the number of customized alarm, the maximum value is
5, when it's 0, the customized alarm function will be closed. The active level of input port can be
configured via parameters B04, B05, B06, BO7 and B28

4.7.5.2 Examples

Configure 1# customized alarm as “Fan alarm”, and let 5J3-2 terminal generate 1#
customized alarm when inputting low level, when 5J3-9 terminal inputs low level
simultaneously, system will neglect this customized alarm. Configure 2# customized
alarm as “Spindle alarm”, let 5J3-5 terminal generate customized alarm when inputting
low level and stop processing

(1) Edit the “e01.txt” file generated in the first step (edit customized alarm
file), view the diagnosis list that 5J3-2 input port is 37, 5J3-9 input port is 38
and 5J3-5 input port is 27.The input content is as Figure 4-5.

(2) Save file and copy it to U disk. Import “e0l.txt” into system in accordance
with the second step (import alarm file into system).

(3) Configure parameter P119# as 2, configure parameter B284 as 0, configure B283
as 0 and configure B076 as O.
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4.7.6. Alarm list

In the diagnosis interface, press (alarm list) to enter alarm list interface,
which can display errors of current system; alarm list is arranged according to time
sequence of error, which can maximally display 10 errors simultaneously.

Note: Customized alarm isn’t displayed in alarm list.
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Chapter five Programme management

Programme management realize the functions: create, modify and delete operation
to user processing programme, import and export between system and external equipment
including USB disk transfer and PC serial cable transfer. Programme management is
divided into two sections as user programme management and USB disk file management
User programme management: the management operation to the user processing codes that
is saved in the system internal storage, such as: modify or delete a programme in the
system storage. USB disk file management: the system have USB port and support W/R
accesss to USB disk, including any access operation to USB disk, such as: save the
file in USB disk to the system internal storage, or save the user programme in system

internal storage to USB disk.

For convenience of explanation, we call user programme for the user programmed
processing , user programme storage for the system internal storage of storing user
processing code, and the USB file for the codes stored in the USB disk that including

user programmed processing code or other code

5.1 Brief introduction to user programme management

5.1.1 Interface introduction

PROGRAM

CNC Program DiskCapacity
Nane Attr Size Name Attr Size UsedSect 67
P60 RU 62 P57 RU 93 Free 1400832
PO1 RY 21782 P58 RY 134 ExistIten 19
POZ RY 21765 P59 RY 133 Free Iten 181
11:12 23 g?:ﬁ L £ Param. Files
P13 - 4665 Name Size Name Size
P15 RU 28 PAM 3536
P20 RU 101 BKZ 3536
P21 RY 122
P23 RY 34549
P25 RY 14
P52 RY 69
P55 RU 130
P56 RY 137

FlashChk ‘Fileﬁttr | Delete ‘ Copy | UART | | Brouse | Edit

I1lus 5-1

User program list area: to display the programme directory list in the user
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programme storage, When one page is full, Frevious Page‘and Wext Page| can be pressed

to switch program display page

Parameter file list: to display system parameter file,including: current
parameter PAM, backup—-BK1, backup=BK2. bit parameter BOl, cutter compensation
parameter file TO1l, pitch compensation parameter file 101,, coordinate system offset
parameter file COl. If the list is not showing the corresponding parameter files, it
means the parameter file does not exit and the system can not in properly operation
unless the correct parameter file is created. See the operation to creat and restore
parameter in Section 4.6.4.1 and 4.6.4.2

Prompt box:: operation prompt information display area

Alert box:: mistake operation information display box

Status box: operation result information display area.

5.1.2 Introduction to basic performance of user programme management

1. Total capacity fo user programme storage: 2Mbyte, 500K system isremained.

2. Maximum storage number of user programme: 121

3. Maximum storage size for single programme: 52KByte

4. User programme nomination rules:
Programme nomination: start with letter P and followed by a two digits number.
Example: P01 and P54 are all legal programme name.
Subprogramme nomination: start with letter N and followed a two digit number.
Example: NO1 and N54 are all legal subprogramme name.
Subprogramme can only be called by programme.

5. Support export/import processing programme from USB disk or serial port.
6. The programmes in the user programme list are automatically sorted in

enhancement according to letter and number.

5.2 User programme management

5.2.1 How to creat, edit and modify user programme
Example to establishment of user programme P12, if there is no P12 named programme
in the user programme storage, the steps as below:

1. Press PRGRM| to enter programme management interface;
2. Press (edit), prompt “please input file name” and the cursor flickering in

the input box (See input box in I1lustration 5-2), press buttons of E——!——@, and press

ENTER| to popup programme edit interface;
3. Edit programme in the edit interface, see detailed operation in Section 5.2.1.1;

4. When edit finished, press any one of the main function buttons of PRGRM, PPERT

, ONITOR|, the current editing programme will be automatically saved to user

programme storage and exit edit status and switched to corresponding main function
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interface. Or press Dpen/Save| to save the edited content to user programme storage
in the edit interface.

The programme of P12 saved in the user programme management will be shown in the
user programme list after system automatically sorting, it also shows the property

and size of P12.

R PROGRAN
CNC Program DiskCapacity

Name Attr Size Name Attr Size UsedSect 67
POO R 62 P57 U 93 Free 1400832
PO1 RU 21782 PS8 RW 134 ExistIten 19
POZ RU 21765 P59 RY 133 Free Iten 181
P10 RY 6988 P85 R 996 —_——
P12 RU 8180 . .
F13 R 4665 Name Size Name Size
P15 RU pl:] PAM 3536
P17 RU 73 BK1 3536
P20 R 101 BK2 3536
P21 RU 122
P23 RU 34549
P25 RU 44
P52 RU 69
P55 RY 130
P56 RU 137

FlashChk |Fileﬁttr | Delete Copy | UART | Brouse Edit

lllus. 5-2

5.2.1.1 Edit user programme
1. See programme edit interface in Illustration 5-3.

Name : FO1 Ln 1 Col 1

N10 G92 X-0.762 Y47.667 Z0

NZ0 GO1 X-1.439 ¥45.805 256.333 F1000

N30 GO1 X-1.270 ¥45.127

N40 GO1 X-1.947 ¥43.434

N50 GO1 X-2.286 ¥43.095

NGO GO3 X-2.286 ¥41.233 I2.285984 J-0.931
N70 GO1 X-2.794 ¥40.725

NBO GO1 X-3.641 ¥40.725

NS0 GO3 X-3.641 ¥38.862 I1.439362 J-0.931
N100 GO3 X-2.963 Y37.169 I4.148689 JO.677
N110 GO1 X-2.286 Y37.169

N120 GOZ X-2.455 ¥Y36.661 I-0.338665 J-0.169
N130 GO1 X-2.286 ¥35.983

N140 GOZ X-3.302 ¥35.814 I-0.762001 J1.439
N150 GO1 X-3.471 ¥35.475

N160 GO1 X-4.318 ¥35.137

N170 GO1 X-4.487 ¥34.629

N180 603 X-5.673 ¥32.766 I1.269992 J-Z2.117
N190 GO1 X-6.689 ¥32.597

NZ200 GO3 X-7.705 ¥31.242 11.524025 J-Z2.201
NZ210 GOZ X-8.043 ¥30.734 I-0.296330 J-0.169
NZ220 GOZ X-8.382 Y30.226 I-0.296333 J-0.169

4 ‘ » 'y ¥ ‘ Home ‘ End Backspace | DelLine

I1lus.5-3 Programme edit interface
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2. Button function explanation in edit interface:

Character and number keys: press character and number keys will appear
corresponding character or number at the current cursor position.

Cursor button:

«—: left move cursor. The cursor moves a character position to left from current
position, if the cursor is at the begin of current line, it stops move left

—: right move cursor. . The cursor moves a character position to righ from current
position, if the cursor is at the end of current line, it stops move right

1: up move cursor. The cursor moves to upper line from current line, if the cursor
is at the top line, it stops move up

l: down move cursor. The cursor moves to next line from current line, if the cursor
is at the bottom line, it stops move down

Pageup:: one page can display 22 lines of content in the text display area, press
to show the prior page to this page.

Pagedown: showing the next page of this page

F function button:

Delete:delete the charater on the cursor position, if the cursor is at the end
of a line, it moves the next line to the end of current line

delete previous:delete the character before the cursor position, if the cursor
is at the beginning of a line, it moves current line to the end of prior line

delete line: delete the line of cursor position, and move the next line next of
the deleted line up to a line

home:move the cursor to the beginning of current line

end:move the cursor to the end of current line

file home:it shows the first page of programme and the cursor moves to the beginning
of the programme first line

file end:it shows the final page of the programme and the cursor moves to the end
of the last line

Note: 97T/98T will be probably provided for the above F function.

Change line(: “ENTER” is to generate a line. Press , it will break
current line at the cursor position and move the characters after the cursor to the
new generated line between the current line and the next line. If current line is the

end line or empty line, it will generate a new line next to it.

Example: edit the following to programmes:
NO010 GOO X100
N0020 GO1 Z10
The sequence to press button is:N-0-0-1-0-G-0-0-X-1-0—0-ENTER
N-0-0-2-0-G-0-1-Z-1-0-ENTER
When press after finished a line of input, the editor will automatically
add space before letter characters to reduce the operation of press Maximum

78 characters are allowed in a line.
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3. Save editing content

Two methods to save the editing content:

(1) In the editing process, press will save current file content, if
it is saved successfully, the system will prompt information “saved” in the status
box. Press will not exit edit interface.

(2) In the editing process, press any one main function buttons of
, it will automatically save current editing content and save the

programme name in the user programme directory list, then exit edit mode and switch
to corresponding main function interface.

4. Exit edit mode.

In edit mode, press any one main function buttons of 'RGRML bPERTL

PARA|, MONITOR

the system will automatically save current editing content, exit edit mode and switch

»

to corresponding main function interface.
Note: in editing process, if press reset or shut down the system, all or part

of current editing content will be lost.
5.2.1.2 Modify user programme
If you are to modify the exsiting programme, see steps of operation below:

1. Press main function button to enter programme management interface;

2. Press (eidt) , it will display “input file name” in the prompt box and input
box, the cursor flickers in the input box;

3. Input the file name that file is to be modified, and press , the system
switches to progaramme edit interface;

4. Reference to operation in Section 5.2.1.1, you may edit/modify current file;

5. When finished modification, press Epen/save to save the edit/modified content
or press any one main function buttons of |RGRML bPERTL FARA, MONITOR| to save the

edit/modified content and switch to corresponding main interface.

5.2.2 How to change user programme attribute

The system manages the attribute of user programmes in three types: read/write (R/W),
read only (RO), hidden(HD). Setup the user programme attribute to RO or HD can reduce
the possibility of misoperation to the programme.

Read/write (RW) attribute: the programme with this attribute can be read and
write, it means the programme can be browsed and edited/modified. R/W attribute is the
default attribute to newly created programme.

Read (RO) attribute: the programme with this attribute is read only, can not be
write, it means the programme can be browsed but not be edit/modified

Hidden (HD) attribute: the programme with this attribute will not be hidden in
the user progaramme directory listor shown in light color. The programme is shown in
light color or hidden depends on the eighth digit of 20# bit parameter, if the digit
is 0, the user programme directory will not show the file with hidden attribute, if
the digit is 1, the user programme directory will show it in light color and at the

end of the programme list .
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You may define the important programmes as RO or HD attribute to avoid unexpected
modification.

The steps to change programme attribute as below:

1. Press , enter programme management interface;

2. Press (File Attribute) , it shows in the prompt box: “please input file name”
input box and cursor flickers in the input box;

3. Input the name of the programme to be changed and press the prompt box
will show “please select new property: 0: R/W 1: RO 2: HD” prompt information(see
I1lustration 5.4), press number key of|@, I or E]to finish setup the property change
according to the property to change. Example: to setup RO property, press Iihsenough;

4. When property successfully changed, the system will refresh the user programme
list, the property changed programme will be displayed in new property and the prompt

box will show “property changed accomplished”.

PROGRAM

CNC Program DiskCapacity
Name Attr Size Name Attr Size UsedSect 67
P00 RU 62 P57 RY 93 Free 1400832
PO1 RU 21782 P58 R 134 ExistItem 13
POZ RU 21765 P59 R 133 Free Item 181
11:12 23 3322 L2 L B2 Param. Files
P13 - 1665 Hame Size Hame Size
P15 RU 78 PAM 3536
P20 RU 101 Bkz 3536
P21 RU 122
P23 RU 34549
P25 RU 44
P52 RU 69
P55 RU 130
P56 RU 137

FlashChk |Fileﬂttr | Delete Copy | UART | | Brouse Edit

I1lus 5-4 change programme attribute

5.2.3 How to delete user programme

This function is to delete the user programme from the programme storage, and the
programme can not be recovered after delete operation. See following operation step
to delete programme:

1. Press , enter programme management interface;

2. Pressﬁa (delete), it shows in the prompt box: “please input file name” input
box and cursor flickers in the input box;

3. Input the name of the file to be deleted and press , it starts deleting;
When “P..” is input, system will only delete all program files except read-only file.

4. If delete successfully, the user programme list will automatically resort and
display and the prompt box shows information of “delete accomplished”;
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5. If the input file name does not exist, system will show “error: Delete Fail”
in the alert box. You may repeat second step operation to delete operation again.

Note: delete programme operation is not effected by programme property, it is
to say, it can delete any property programme.

5.2.4 How to copy user programme

Copy user programme function is to backup programme. Example: copy programme P03
as programme PO1:

1. Press , enter programme management interface;

2. Press (copy), 1t shows in the prompt box: “please input source file name”
input box and cursor flickers in the input box;

3. Input the name of the file to be copied (P03), and press ;

4. It shows in the prompt box: “please input target file name” input box and cursor
flickers in the input box. Input the new file name P01, and press ;

5. If operation success, the prompt box will show information “copy success”. If
failed, please check the alert box for error report prompt information, if the error
report prompts “source file does not exist”, you should repeat the second step operation
and input correct source programme name, if the error report prompts “target file
already exist”, you should repeat the second process operation and nominate the copied
object to a new file name that is not exist before, if the error report prompt
information: “remaind disk space is not enough” or “directory fulled” , you should
delete the unused user programme, and repeat the second step operation when the disk

has enough space.

5.2.5 How to browse user programme

Steps to use browse function:

1. Press , enter programme management interface;

2. Press (browse), enter browse interface, and display the content of the first
programe in the user programme list;

3. Process relevant operation according to the button operation explanation in
browse interface;

4. Press @ (exit), exit browse interface and return to superior level of programme
| OPERT| [PARA,
to exit browse function and enter corresponding main function interface.

This function can fastly browse the user programmes in the programme list and do

management interface. Or press any one main function buttons of RGRM

not need to input the programme name so frequently. If to modify programme, you may
press (edit) in the browse interface to prompt switch to edit interface to edit
current programme.

See programme browse interface in illustration 5-6.
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BROWSE
Name : PO1 Ln 0 Col ©
N16 G922 X-0.762 Y47.667 20
NZ0 GO1 ¥-1.439 Y45.805 Z56.333 F1000
N30 GO1 X-1.270 Y45.127
N40 GO1 ¥-1.947 ¥43.434
NS0 GO1 X-Z.286 Y43.095
N6O GO3 X-2.286 Y41.233 12.285984 J-0.931
N70 GO1 X-Z2.794 Y40.725
NBO GO1 X-3.641 Y40.725
N90 GO3 X-3.641 ¥38.862 11.439362 J-0.931

N100 GO3 X-2.963 Y37.169 I14.148689 JO.677
Ni10 GO1 X-2.286 ¥37.169

N1Z0 GOZ X-2.455 ¥36.661 I-0.338665 J-0.169
N130 GO1 X-2.286 ¥35.983

N140 GOZ X-3.302 ¥35.814 I-0.762001 J1.439
N150 GO1 X-3.471 ¥35.475

Ni60 GO1 X-4.318 ¥35.137

N170 GO1 X-4.487 Y¥34.629

N180 GO3 X-5.673 Y32.766 11.26999Z J-2.117
N190 GO1 X-6.689 Y3Z.597

NZ0o GO3 X-7.705 ¥31.242 11.524025 J-Z.201
Nz10 GOZ X-B8.043 ¥30.734 I-0.296330 J-0.169
NZZ0 GOZ X-B.38Z Y30.2Z6 I1-0.296333 J-0.169

Edit | Find |FindNext |PrugHume| ProgEnd |PreuFile |HextFile Return

I1lus. 5-6 file browse display interface

The button operation function in browse interface:

Edit:switch current browsing file to edit status. If current file property is RO,
then it can not be switched to edit status

Find: find character string input by the user, and move the cursor to the first
position same as the character string

Find next: view the content same as the character string input in find function
home, the cursor skips to the beginning of current line

End:the cursor skips to the end of current line

file home:display the content of first page in current programme

file end:display the content of last page in current programme

previous file:display the content of prior programme to current file position in
the programme list, if current file is the first file in the programme list, it will
display the last file in the programme list

next file:display the content of the next programme to current file position in
the programme list, if the current file is the last file in the programme list, it
will display the first file in the programme list

exit: return to upper level interface

PGUP: display the content of the page prior to current page

PGDOWN: display the content of the page next to current page

Cursor button: «—1—|:it is the same operation as that in the file edit interface.
See Section 5.2.1.1

5.2.6 Import/export user programme from serial port
This function can import/export user programme to a computer or to another WASHING

CNC system through serial port. Before serial port tranfer operation, make sure the
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PC seril port is correctly setup or the setup of import/export in another CNC system
has been finished.

Operation steps to setup PC serial port:

1. Power off PC and the system, connect the serial communication cable;

2. Start PC, execute Singlecomm that is the PC serial port communication software
of WASHING CNC, select the system model.

If the serial port import/export is between two WASHING CNC systems, the two systems
must be powered off before connecting the serial communcation cable, then power on
and setup the serial port import/export mode in another CNC system according to the

operation manual.
5.2.6.1 Serial port import

Serial port import function can receive the file that is imported through serial
port, and save to user programme storage. See steps below:

1. Press , enter programme management interface;

2. Press (UART), the displaying F function buttons are switched to :F5(Serial
port import), F6(serial port export). Press (UART IN) , it shows in the prompt box:
“please input file name” input box and cursor flickers in the input box;

3. Input the file name to be saved in the system in the input box and press
it will prompt “serial port import” 1in the prompt box and followed by status box
in which is showing the received digits of current serial port dynamically. See
Illustration 5.7;

4. When receiving finished, the system automatically return back programme
management interface and save the received content into user programme storage. The
user programme list will automatically resort and display;

5. If to cancel the processing transfer, press (cancel) to cancel current
serial port import and return to programme management interface, or press also
can cancel current serial port import and return to programme management interface.

PROGRAM

CNC Program DiskCapacity
Name Attr Size Name Attr Size UsedSect 67
P00 R 62 P57 RU 93 Free 1400832
PO1 RU 21782 P58 RY 134 ExistIten 19
POZ2 RY 21765 P59 RY 133 Free Iten 181
Eg gﬂ 3322 L] L EEL Paran. Files
P13 - 4665 Name Size Name Size
P15 RU 78 PAM 3536
P20 RU 101 BkzZ 3536
P21 RY 122
p23 RY 34549
P25 RY 44
P52 RY 69
P55 RY 130
P56 RY 137

FlashChk ‘ FileAttr | Delete Copy ‘ UART ‘ Browse Edit

I1lus 57
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Note: in the receiving process of serial port, the systemwill filter the invalid

characters automatically.
5.2.6.2 Serial port export
Serial port export function can export the file in the user programme storage to

a PC or another CNC system through serial port. See steps below:

1. Press , enter programme management interface;

2. Pressﬁﬂ (UART), the display of F function buttons changed to: F5(serial port
import), F6 (serial port export). Press E](UART OUT), , it shows in the prompt box:
“please input file name” input box and cursor flickers in the input box;

3. Input the file name that is to export through serial port in the input box and
press , it will prompt”serial port export”in the prompt box and followed by status
box in which is showing the exporting digits of current serial port dynamically;

4. When exporting finished, the system automatically return back programme
management interface;

5. If to cancel the processing tranfersm, press (cancel) to cancel current
serial port export and return to programme management interface, or press RESET also
can cancel current serial port export and return to programme management interface

Note: 1. before processing serial port export, you should confirm the receiving
end (PC or CNC system) is in serial port importing status otherwise will lose data.

2. press in serial communication interface is to restore the system at the
same time or not is deciede by the SRST digit in 16# bit parameter.

5.3 USB disk management
The system has USB port and support access to USB disk. You can import or export
the files between USB disk and user programme storage in the USB disk management

interface.

5.3.1 USB disk management introduction

1. Tt supporting the USB disk storage adopting USBI1. 1/USB2.0 protocol, the file
format in the USB disk is FAT format

2. Maximum 6 levels of directories opeartionable in the USB disk.

3. The showing format of USB disk file is 8.3Format: xxxxxxxx,K xxxFormat, the
file name longer than 8.3 format should be reduced to 8.3 format. It supporting Chinese
directory name.

4. Supporting the mutual storage between the user programme storage and the USB
disk.

5. Automatically sorting to the USB file names.

5. 3.2 How to enter USB disk management interface and interface introduction
1. Open the USB disk cap, insert USB disk to the USB port;
2. Press PRGRM|, enter programme management interface; See Illustration 5-8.
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USB MANAGE

CNC Program Ush Files
Name Attr Size Nane Attr Size Filenane Size
POO W 62 P57 W 93
Po1 RY 21782 P58 RY 134 [DLQ1 Folder
Po2 RY 21765 P59 RY 133 [ENG] Folder
P10 RY 6988 P85 RY 996 [5Y51 Folder
P12 Ry 8180 1.NC 21K
P13 Ry 4665 DKJ .NC 17K
P15 Ry 78 FAGUD .NC 24K
P17 Ry 73 FI.NC 181
P20 Ry 101 FISH.NC 6844
P21 Ry 122 FU.NC 7828
P23 RY 34549 HORSE.NC 10K
P25 RY 44 OUT.NC 624
P52 RY 69 POO 17K
P55 RY 130 POl 24K
P56 Ry 137 Po2 6844
FJ N
|
Savtolsh | Brus.Sys | FilePyDn ‘ 4 | i | v | Brus .Usb ‘ SavtoSys |
I1lus 5-8

Programme list area of USB disk: showing the file list in USB disk current directory

User programme list area: showing the programme list in user programme storage

Prompt box: operation prompt information display area

USB disk directory display area: showing the directory of current file in the USB
disk, maximum 6 levels

Alert box: error report for misoperation prompt box

Status box: showing the information of operation result

Introduction to F function buttons in USB disk management interface:

Save to USB disk:save the programme in the user programme storage to the current
directory in the USB disk

Browse programme:browse the programmes in user programme list

Circulation pageup:the user programme list will display 30 user programmes per
page, when the programme number exceeds on page, you may use circulation pageup to
show the programmes those are not displayed in the user programme list

Start DNC

Delete file in USB disk:delete the selected file in the USB disk

Remove USB disk: execute this operation to pull out the USB disk

Browse USB file: browse the selected file in the USB disk

Save to system: save the selected file in the USB disk to user programme storage
Note: 97T/98T system will be probably not provided with the above partial function.

Operation buttons to display the file list in the USB disk:

PGUP : display the prior page of current file directory in the USB disk

PGDOWN: display the next page of current file directory in the USB disk

1: cursor up, the cursor up move a line in the file list of the USB disk. Press
1, if the cursor reaches the top of file list area in the USB disk, the whole current

file list moves down a line and display the prior file name that is not showing at
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the top of the list, if the cursor positions at the first file or directory, it stops
up move

l: cursor down, the cursor down move a line in the file list of the USB disk. Press
\, if the cursor reaches the bottom of file list area in the USB disk, the whole current
file list moves up a line and display the prior file name that is not showing at the
end of the list, if the cursor positions at the last file or directory, it stops down

move

5.3.3 Select file from USB disk

Because of Chinese charactered or long file name, it is inconvenience to input
the file name from USB disk. To convenience operation to USB file, the system use cursor
selection method to select the file for operation. The system rules: you must select
the file before any operation to the file in USB disk. The selection is to move the
cursor in the USB file list and locate it position on the file name and that file is
to be operated, it means the file has been selected. Selection a file folder is the

same operation. See Illustrationb5—8, the current selected file is POI.

5.3.4 How to open the file folder in USB disk

The system supporting directory depth is 6 levels in maximum, all the file folders
can be opened if the directory less than directory depth. You may categorise the
processing programmes into the relevant file folder and it is convenience to find and
management the programmes. To open a certain file folder, select the file folder and
press , then open the file folder and display the content of the file folder in
the USB disk file list

If there is file folder named as “program” in the USB root directory, we illustrate
the operation steps to open a file folder by opening the above file folder.

1. Move the USB cursor and select the “program” file folder;

2. Press, and the content of the file folder will be displayed in the USB
file list.

5.3.5 How to return to parent directory

The following operation can return to parent directory of current file in USB disk.

1. Select[..];

2. Press , and return to parent directory, if returned successfully, it will
show new path in the USB disk path display area, and prompt box shows information “return
to parent directory accomplished”;

3. If the current directory is the root directory of USB disk, it can not return

to upper level.

5.3.6 How to save file from USB disk to system
This function can save the file in the USB disk to user programme storage. See
the detailed operation process in below example: there is a file named “test.nc” in

the USB disk root directory and to save it to the user programme storage as the name
of PO3.
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1. Enter USB disk management interface (See operation in Section 5.3.2) select
“test.nc” file;

2. Press (save to system), it shows in the prompt box “please input another
name for the target file” input box , input P03 and press it will operate to
save the USB disk file into the system;

3. If operation successed, the P03 file will be displayed in the user programme
list and the prompt box shows information as “copy accomplished”.

Note: 1. The name of the file to save into the system must comply the programme
nomination rules, that is to say, it must start with letter P or N and followed by
a two digits number.

2. The size of the USB file to save into the system can not exceed the maximum
user programme Size the system permitted, it is 52Kbyte.

3. File folder can not be save into the system.

5.3.7 How to save file from user program to USB disk

Example: if there is a programme named P03 in the user programme list, to save
it into the USB root directory and name as POI.

1. Enter the USB management interface (See operation in Section 5.3.2) ;

2. In the USB disk management interface, press (save to USB disk) , it shows
in the prompt box: “please input source file name” input box and cursor flickers in
the input box, input P03 and press , 1t shows in the prompt box: “please input
the target file name” input box and cursor flickers in the input box, input POl and
press , it will operate to save the P03 file from the user programme storage to
the USB disk root directory;

3. If operation successed, the POl file will be displayed in the USB disk file

list and the prompt box shows information as “copy accomplished”.

5.3.8 How to browse files in USB drive

In the USB disk management interface, you can browse the USB disk file content
directly to confirm the file is correct before USB disk file operation as save or delete.
See detailed operation steps below:

1. Enter the USB management interface (See operation in Section 5.3.2) and select
the file to browse in the USB disk management interface;

2. Press (browse USB disk file), and switch to USB disk file browse interface,
see Illustration 5-9;

In the file browse interface, the following button operations are available:,

, (Programme start), (programme end) , (home) , (end), and cursor buttons
of ,, , opreation mode is the same as Section 5.2.6.

3. Press ﬁ! (return), exit browse interface and return to USB disk management
interface. Or press any one main function buttons of PGRML bPERTL FARAL NONITOR‘to
exit browse function and enter corresponding main function interface;

4. If to browse next file in the USB disk, you should exit USB file browse

interface (see the third step) and return to USB disk management interface, select
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the file to browse in the USB disk management interface and repeat the second step.

USE BROWSE

Hame:  HORSE.NC

NOO1O GI1

NOOZO G92 X000 YOO

NOO30 GO1 X0.000 ¥3.625 F500
NOO40 GO1 X-145.486 Y0.000

NHOOS0 GO1 X0.000 ¥25.000

NOOBO GO1 X8.682 ¥Y-0.074

NOO?0 GOZ X-1.663 ¥6.771 110.400 J6.143
NOOBO GOZ X5.285 Y4.223 14.517 J-0.235
NOOJO GO3 X0.015 ¥Y-8.865 14.118 J-1.426
NO100 GO3 X12.161 Y0.959 15.637 J6.093
NO110 GO2 X9.227 ¥1.484 15.420 J-4.271

NO120 GO1 X0.702 Y0.510
NO130 GO1 X1.059 Y2.541
NO140 GO1 X1.270 ¥1.906
NO150 GO1 X1.165 Y0.212
NO160 GO1 X-0.318 ¥0.635
NO170 GO1 X0.106 ¥1.059

NO1BO GO3 X6.141 ¥8.046 1-40.610  J3?7.358
NO190 GO1 X1.059 ¥1.588
NOZOO GO3 X3.282 Y6.670 1-50.2683 J28.885

NO210 GOZ X3.632 ¥10.833 115.719 J0.755
NOZZ0 GO3 X8.594 ¥13.906 1-44.542 J37.137

A ‘ L Pagellp |PageDuun | ‘PrugHumE ProgEnd Return
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5.3.9 How to delete files in USB disk

When USB disk does not have enough remain space, you may use delete USB disk file
function to delete unused file in the USB disk. Operation step below:

1. Enter USB disk management interface ( See operation in section 5.3.2), enter
the directory in which is the file to be deleted (see operation in section 5.3.4),
select the file to be deleted in the USB disk;

2. Press (delete USB file), it will delete the file;

3. If delete file successfully, the deleted file name will disappear from the
directory, the file list in the directory will be refreshed, and prompt box shows
“delete accomplished” information.

Note: 97T/98T isn’t provided with the this function.

5.3.10 How to browse programme in user programme management storage under
USB disk management interface

This function is to conveniencely browse check the current programme is correct
or not before you save the programme to the USB disk. See example to browse the P03
programme in the user programme list, detailed operation below:

1. Press (browse programme) in the USB disk management interface, it will popup
input box with “please input source file name” and cursor flickers in the input box.

2. Input P03, that is the name of the file to be browsed, press ENTER and it switches
to file browse interface and display the content of P03. See the operation in file
browse interface in Section 5. 2.6;

3. Press (exit) in the file browse interface and returns to USB disk management

interface.

5. 3. 11 How to browse user programme in circulation under USB disk management
interface
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When the programme number in the user programme list exceeds a screen(30) range,
this function can browse a user programme name if it is not listed in current screen.
See detailed operation below:

1. Press ( circulate pageup) in the USB disk management interface, the programme
list box will display the programme names of the next page, if it reaches the end page
of the list, press circulate pageup will show the content in the first page of programme
list.

2. Circulate pageup is only valid to user programme list in the USB disk management

interface.



Chapter six System Important Functions

Chapter six System | mportant Functions

6.1 How to enhance processing efficiency

The methods of enhancing processing efficiency primarily include two types:
(1) Shorten or cancel acceleration and deceleration course between blocks

(2) Perform tool—-change and spindle start & stop simultaneously during movement
of coordinate axis

6. 1.1 Unless process requires sharp corner between two traces of

workpiece, don’t use G61 and G62 command as possible. If the time
constant of processing is 100ms, each processing program will save
0. 6~0. 8s.

6.1.2 Run S and T command in parallel
System provides three parallel outer commands:
(1) Motor holder tool-change
(2) Spindle start and stop
(3) Spindle clamps and loosens
Realize after the digit corresponding to 20# digit parameter (set for 1) is opened
For instance: (both digit parameter B206 parallel spindle start & stop and B208
parallel tool-change are set for 1)
N10 M03 S1000 T2
N20 GO X150 7450
N30 GO1 X50 7120 F1200 M25
N40 720
N50 GO X100
N60 T1
N70 GOX150 Z450
Description: After N10 MO3 S1000 T2 is run, system will perform tool-change of M0O3
S1000 and T2. Later (after about 0.008s), system will perform retracting action
of GO X150 Z450, during the course of moving to X150 7450, system will start
spindle and tool-change. About 3~6s can be saved in general.
For M25 command of N30, after system confirms tool—change in position, GO1 X50
7120 F1200 in N30 will be performed, else wait for end of tool-change, to prevent
cutting tool being collided when approaching workpiece, if cutting tool

collision can be avoided when performing N30, M25 command can be not used

6.2 Modify cutting tool compensation value during processing

If the workpiece dimension is changed due to cutting—tool wear during processing,
it can be modified and regulated timely, to reduce rejection of workpiece:
(1) Execute pause or single segment.

(2) Manually stop spindle (or use three—position switch)

(3) Measure workpiece dimension.
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(4) Enter cutting tool compensation modification interface, and modify cutting
tool compensation value according to dimension change direction.
Description:
(1) System doesn’ t compensate the block executed currently, but compensates it
in the next segment
(2) The modified cutting tool compensation can be both current cut and other
cut.
(3) For the cutting tool compensation value modified during processing, system
will modify the value instantly and re—adjust tool nose position with speed
of F500 which conforms to actual size

(4) Wrong modified value will probably cause cutting tool collision.

6.3 Spindle control

6.3.1 Spindle analog quantity output control
1. 0~5V or 0~10V can be available for system analog quantity output
B113=0: 0~10V B113=1: 0~5V
The spindle speed is implemented by S function, S0~S5000
SO is spindle stop.S1~S4 are the relay output controlling multi-speed motor
of spindle, S5 is to keep.
S6~S5000 (confirm the top speed of spindle according to P3# and P4#) is 255

gear analog quantity output.

2. Spindle constant linear speed output

G96: Set constant linear speed function available

G95: Cancel constant linear speed function

G96 must be used with S function, when G96 occurs, the linear speed will be
calculated with the G96 spindle speed and current X coordinate; when the X coordinate
is changed, the spindle analog quantity output will be changed correspondingly to
maintain constant linear speed cutting, and the upper and lower limits of constant
linear speed of spindle are defined by P26# and P28#.

When G96 is programmed, the workpiece coordinate of X—axis can’ t be zero; else

53# alarm will appear owing to that the calculated linear speed is zero.

3. Output scaling of spindle analog quantity

When the spindle adopts the combination of mechanical step shift and variable
frequency control (for instance, the spindle adopts double speed motor or mechanical
shift), the system will be provided with following methods of automatically or
manually controlling analog quantity to output, so that the spindle speed conforms
to the programming speed.

(1) External low speed signal input: H/L

When BO81 is equal to 0, the system will check the level of spindle high and
low H/L signal to determine the spindle speed (the input number of external high
and low input signal H/L is determined by P76#); when the input of input number
defined by P76# is invalid (high level), the top speed of spindle will be confirmed

6-2
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by P3#, and when S is programmed to P3#, the analog quantity output of spindle will
be maximal. When the input defined by P76# is valid (low level), the spindle speed
of analog quantity output maximal voltage will be determined by P4#. When 081 is
equal to 1, the system won’ t check H/L signal, and the parameter regarded as spindle
speed when the analog quantity output is maximal will be determined according to
the memorized S1~S4 states.

Corresponding spindle top speed determined by S1-S4 defined by program when
analog quantity output is maximalThe corresponding parameter can be specified with

M41~M44 as rotation speed of maximal analog quantity (see the table above)

S1 S2 S3 S4
Upper 1limit of P3# pP4# pP7TH pP78#
rotation speed
at all levels

M41 M42 M43 M44

Two gears selection is automatic when BO81 is equal to 0, but the user must
provide external on—off signal to system. Four gears can be selected when BO81 is
equal to 1, and the user must use S1~S4 (or M41~M44) in the program to specify
the parameter number with spindle speed, to ensure that the programmed spindle speed
conforms to the real rotation speed

6.3.2 M function control of spindle

The M functions are composed of M03, M04, MO5 and S function, and various control
requirements can be implemented through different options of P parameter and digit
parameter.

1. Various option matching of M function

B012: =0: MO3 and M04 are normal state holding output which is stopped by SO
or MO5.

B012: =1: MO03 and M04 are pulse output, and the pulse width is determinedbyP13#.

MO5 can be only pulse output and the pulse width is determined by P14#.

When MO3 and MO4 are switched directly, time delay will be determined by P11#.

If the spindle is required for fast dynamic braking, the delay of relay output
will be determined by P12#, and the braking movement defined by P12# will occur after
MO3 and MO4 are switched off.

The parameters can be set for 0 to make this function invalid

2. Association of spindle and M function

For convenience of programming operation, the system will define several
associated options controlled by spindle

(1) B131: determine whether S function automatically executes M03 (=0 Execute,

=1 Not execute)

(2) S1~54:
B102: =0: S1~S4 are available =1: S1~54 are not available
B132: =0: S4 is invalid, =1: S4 is valid
B133: =0: S4 is output by M78. =1: S4 is output by M79 (B132=1)
B134: =0: M05 is to close analog quantity =1: MO5 isn’ t to close

6-3
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analog quantity

Note: MO2 command will close analog quantity and cooling fluid compulsorily
(MO5 and M09 will be executed compulsorily in despite of B134), if the spindle needs
continual rotation after the program ends, don’t use M02 command at the end of

program.

6.3.3 Spindle clamping chuck (hydraulic chuck) control
1. The hydraulic chuck control modes include the following:
(1) The program command controls M10 spindle to clamp and M1l spindle is
loosened.
(2) External pedal switch: including single switch, ganged switch and two—way
knob-operated control.
(3) Keyboard button control: the button is switching mode (press once to clamp
and press once to loosen).
2. Relevant parameter options of control mode
P95#: Relay output port number, relay which controls clamping hydraulic
solenoid valve
P96#: Relay output port number, relay which controls loosening hydraulic
solenoid valve
P97#: define external input port number and start clamping operation.
P98#: define external input port number and start loosening operation.
Pab#: control the power—on time of hydraulic clamping solenoid valve to
prevent damage of hydraulic ram owing to power—-on for long time.
Pab#: control the power-on time of hydraulic loosening solenoid valve to
prevent damage of hydraulic ram owing to power—-on for long time.
P105# =0 or P106# =0 are the power—on mode of 0il cylinder for long
time.
Pa7#: spindle clamping in-position input port number, Pa7#=0, not to check
clamping in—position.
B181:=0: the clamping/loosening function isn’t allowed when spindle
rotates=1: clamping/loosening is allowed when spindle rotates.
B182:=0: spindle is clamped when single pedal switch is powered on, and
spindle is loosened when single pedal switch is powered off
=1: spindle is clamped when single pedal switch is stepped once to switch on,
and the spindle will be loosened when it’s switched on again.
B184:=0: adopt single pedal switch and one contact
=1: adopt ganged pedal switch and two sub—contacts, one contact is
stepped down and spindle is clamped (short signal).The other sub—contact

is stepped down and spindle will be loosened (short signal).

When two—position knob (a pair of normally open contact) is adopt to
control, B182=0 and B183=0.

6.3.4 Spindle starting state detection function

6-4



Chapter six System Important Functions

System sets two kinds of input judgment, to check whether the spindle confirms
start—up after being started

1. B141=0: check whether input is valid by external 1/0 port (P94# parameter
definition) to determine whether the spindle has been started.

2. Bl41=1: when the spindle speed is checked greater than 50RPM, the system
will thinks that the spindle has been started

3. B144=0: the system won’ t check the spindle start—up ready signal when the
spindle is started every time; =1: check whether start-up of spindle is ready.

When checking whether the spindle is started, the system will scan the input
port defined by P94# in cycle within the time determined by P11#, and it’ 11 be normal
by checking that the signal is valid, else alarm will be given.

For B141=0 and B144=1, regard the normally open contact of ready output of the
spindle frequency converter as the ready signal input of spindle, to avoid the
failure that the system can’ t start the spindle normally owing to starting up delay

of frequency converter.

6.3.5 Spindle position/speed mode

For some special purpose lathes, the spindle adopts spindle servo—motor, which
can implement cutting processing and can control position that the spindle is as
rotary shaft, so that the spindle servo operates in the speed mode (revolving body
cutting) and position mode (interpolation of spindle and X-axis and Z-axis), and
Y-axis of system can control spindle to operate with the two modes. The steps are
as follows:

1. Connect the pulse output of system Y-axis to the pulse feeding interface of
spindle servo

2. Connect the spindle analog quantity output to the analog quantity interface
of spindle servo, and order £10V analog quantity output system.

3. Connect the YTRF signal of Y-axis to the on—off input switching speed/position
mode of spindle servo.

4. M28 makes YTRF low output so that the spindle servo operates in speed mode
and M29 makes YTRF high output which is in position mode

5. When the revolving body is cut, execute M28 first which makes spindle servo
enter speed mode, and cut ex—circle and end surface and so on.

6. Before setting spindle to enter position mode, execute M29 first, the Y-axis
returns to its mechanical zero and implement absolute positioning, then two—axis
or three—axis interpolation of Y—axis and Z—axis and X-axis can be implemented.

7. Related parameters:

B145: =0: spindle operates in normal MO3, MO4, analog quantity control mode

=1: speed and position mode

B143: =0: spindle stop (M05) command doesn’ t send M29.

=1: spindle stop (MO5) command sends M29 (enter position mode)

6.4 External function control
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6.4.1 Three—position switch

The three—position switch can implement feeding under automatic processing and
pause of spindle.

Note: When the three—position switch pauses or spindle stops, the spindle
operation on system sub—panel is valid; once the three—position switch is recovered
to program execution, the system will recover the rotation speed and rotation
direction set in the automatic processing program.

Screw thread pause: only when Z-axis returns to the starting point of screw
thread cycle, it’ 11 pause and the spindle won’t stop rotation.

B152:=1: Three—position switch is valid, and the start-up of any auto—cycle must
turn the three-position switch to operating position

Pa2#: input terminal number executed by three—position switch program

Pa3#: input terminal number paused by three—position switch spindle

6.4.2 Control from system to feeding shaft

1. The pulse output mode of system to feed is output with feed pulse and direction

pulse.

2. Primary options controlled by feeding shaft

When the following parameters are set for 1, the corresponding functions of
Z—axis, Y-axis and X-axis will be respectively opened; when they are set for 1, the
functions won' t be opened.

1. Electronic gear:B006~B008

2. Thread pitch compensation:B016~B018

3. Reverse clearance compensation: B026 ~B0284. Mechanical zero: B036~B0385.
Reverse operation of each axis: BO86~B0886. Circle coordinate display: B106~B1087.
Internal contracting brake control: B196~B198Description:

1. When the internal contracting brake is valid, the internal contracting brake
of each axis is output by XTRF, YTRF and ZTRF. 2. After power is on, the system must
delay some time to output internal contracting brake signal after the servo ready
signal is detected (time is defined by Pa4#)3. Once the system detects the driving
alarm, it’ 11 cancel all internal contracting brakes. 4. The circle coordinate regards

360 degree as upper limit of coordinate display value.

6. 4.3 Servo—unit and system response logic

When the power is on, strict precedence relationship is for the power—on course
of servo and power—on course of system

Principle:

1. The system must be powered on first or the system and driver are powered on
simultaneously

2. In general, the servo strong power supply is composed of two sets, one set
is r, t which is single—phase 220V used by the control circuit in the servo; the
other set is R, S, T which is tri—phase 220V, which supplies power to AC servo—motor
through large power module reversibility control, called as main circuit

(3) For places with high requirements, it’ s recommended that R, S, T is powered
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on after R, T is powered on.

The power-on course control of system to servo is composed of the steps below.

Power-on course of servo—unit R, S, T:

1. The power-on of system is delayed, and the time is determined by PB5#; after
this time, the system will think that the servo control power r, t has been powered
on.2. After PB5# delay is completed, the systemwill output R, S, T closed M function
output; the output port number of this M function port is defined by P99#. This output
port can drive intermediate relay to drive AC contactor which loads R, S, T to servo
driving. 3. The sequence of servo output ready signal and each axis enabling signal
of system output is different, and the system is determined by B084.

(1) B084=0: system will check whether the ready signal of each axis is valid,
them output enabling of each axis.

(2) B084=1: system outputs enabling of each axis first, then check the ready
signal of each axis

4. B031=0: system won t output enabling in any case.
B031=1: according to B084 state, system outputs enabling signal of each axis

(not available)

5. B096, B097, B098=1: check ready signal of Z-axis, Y—axis and X-axis; =0:
not check. Once the system check that the ready signal of each axis is valid and
output enabling, meanwhile, there is no other severe alarm, the system will be in

the awaiting state and can operate normally.

6. 4.4 Pulse output mode of system to feeding shaft:
Maximal pulse frequency: 1MHz (feeding speed corresponding to 1 micrometer

resolution ratio is 60m/min), pulse output wave shape:

Direction pulse

Pulse signal CP_I_—I__l | | | | |
|<—>| —>—|<— >
T [/4 1/T

1. The system guarantees that the front and back of direction pulse cover the
pulse signal when direction is changed. One fourths pulse period2. The pulse signal

is half duty ratio.3. The pulse fluctuation ratio of CP signal is equal to or
less than 126ns (digit parameter B101=0) under low vibration mode, and the speed
accuracy is 7.5mm/min. The average speed fluctuation is less than 0.5% under the
high precision speed control mode (digit parameter B101=1). 4. When big thread pitch
is processed with high rotation speed, B091=1 (open feeding flexible treatment) can
be set to improve thread processing quality:5. Double pulse mode (software version
V5.0 above is valid, only for the numerical control system with USB interface)This
mode is optional, the standard configuration isn’t provided, the user can visit
company website through Internet and download system software after asking for order
to the company, then update the system software (or confirm in order) through USB
interface.

Wave shape with double pulse mode:
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T =T/4
|<_>| —P'—‘—
Ccw

6.4.5 Soft limit

Soft limit is controlled by system, and an alarm signal will be given when the
workpiece coordinate or machine tool coordinate moves and exceeds certain one scope
and movement stops, switched to manual mode

Soft limit includes the following parameter modes

Digit parameter:

1. B021 =1: Open soft limit function

2. B024=0: soft limit can be valid after returning to mechanical zero. =1: soft
limit is always valid (not recommended)3. B029=0: regard machine tool coordinate
as soft limit basis =1: regard workpiece coordinate as soft limit basisP parameter:

P60#~P65# are respectively limit coordinate scope of soft limit of coordinate
system zero positive and negative direction selected by X-axis, Y—axis and Z-axis
(see manual for parameter)

Description:

Once each axis exceeds soft limit scope when moving, the system will immediately
reduce speed and stop moving, certain distance will be exceed from the soft limit
space, and this exceeding distance is related with the speed when soft limit occurs;

moreover, this exceeding distance is related with speed and acceleration.

6. 4.6 Mechanical zero on—off setting

The mechanical zero is also called machine tool zero or reference point, which
is used to recover workpiece coordinate system at fixed position on the machine tool
when power is on and unify important data system such as internal cutter, coordinate
and protection.

In line with the operating habit of previous numerical control system, except
the mode that zero must be returned in power—-on (B033=0), the system also opens the
mode of power—on without returning zero (B033=1).

The signal access of machine tool zero includes two modes

1. One approach switch: each axis adopts an approach switch as zero signal, which
is single signal zero returning for short.2. Initial positioning switch and
servo-motor Z signal zero finding mode, which is double signal for short. System
recommends the mode of returning zero in power—on and the second zero switch access
mode.

Operating mode of zero returning

1. Zero returning in power—onAfter the "Machine tool zero” mode is selected, manually
operate direction feeding key, this axis finds zero, B19-4=1, it’s not necessary
to press direction feeding key continually.

2. Program zero returningG74: under the mode of returning zero in power-on, G74 is
invalid after power-on, zero can be returned only by manually operating direction

key
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Parameter related with zero returning

Set basic parameter (digit parameter)

B036~B038=1: Open zero returning of relevant axis

B034=0/1: determine whether to recover workpiece coordinate system

B033=0: processing can be implemented by returning zero in power—on; =1: processing
can be implemented without zero returning after power—on.

B116~B118=0: Select double signal zero returning of this axis; =1: select single
signal zero returning of this axis.

B136~B138=0: Find zero signal along positive direction of each axis.=1: find zero
signal along negative direction of each axis

B186~B188=0: When double signal returns zero, this axis will reversely move and
finds motor Z pulse signal.

=1: when double signal returns zero, this axis won’ t reversely move and finds motor

Z pulse signal.

6. 4.7 Tool—-change course
The system can handle several modes of tool array, electric holder,
hydraulic/servo driven holder, and the user defines the tool-change mode by P5#

parameter:
P5# 0 1 2 3 4 5 6 7 8 9 10
Tool )
Electric ) .
arra 2~10 are defined by user (option)
holder

10 tool-change forms can be defined, the standard configuration of system is
0 and 1, and other holder control user must order in advance or describe holder form
in advance.

The system can control 10 cutters maximally

P2# defines cutter quantity

Parameters related with electric holder and tool-change is as follows:

P1#: reversing time when holder is clamped. Too long time will cause overheating
of holder motor, too short time will cause that the holder won’t be clamped

P2#: cutter quantity on electric holder, P2#=4, T05~TO08 can be used as other
input port

P5#: definition of holder form

P47#: delay between holder positive and negative reversion. It’ s suitable for
bigger holder.

P79#: maximal time of holder positive rotation, if the holder rotates positively
after the time defined by P79 #and hasn’ t found the target holder, it can be thought
that the holder positive rotation is locked or the cutter signal detection is
abnormal and the system will prompt 44# alarm.

B157=1: after tool—change is completed, confirm whether current cutter number
is the expected one; =0: No longer confirm.

For the tool-change mechanical control P5#=2 or above of other forms, please

contact the manufacturer to get related data.
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Face plate sequence tool-change key:
Sequence tool—-change key on the face plate: change tool in turn according
to cutter number defined by P2#, if the system doesn’ t check the cutter number, this
function will be invalid. If tool array (P5#=0) is selected, the systemwill regulate

cutter compensation number and coordinate in turn.

6.4.8 Machine tool alarm processing

One. Limit

The error alarm is caused because each coordinate axis movement exceeds the
setting scope (over travel), and the hardware over travel (caused by movement of
mechanical upper limit bit switch) and software over travel (exceed the planned
maximal scope of coordinate).

After limit occurs, the system will implement the following movement course

1. Each coordinate axis reduces speed to zero2. Switched to manual feed mode. 3.
Close spindle and cooling4. Prompt “Error 40” alarmAfter limit occurs, this axis
won’ t move along this direction, but the reverse movement is permitted to exit the
limit state.

The numerical control system can only define positive direction/negative
direction limit, namely various axes jointly use a positive direction limit input
and jointly use a negative direction limit input; once the positive direction (or
negative direction) limit of certain axis occurs, other axes won’ t move in this
direction until the limit is exited

For the input of hardware over travel, the input number will be defined by
parameters: the positive direction limit input number is P72#, and the negative
direction limit input number is P73#.

Two. Driving alarm

1~3 processing steps are same as limit

4. If B196~B198 set the internal contracting brake valid, all the internal
contracting brake signals of each axis will be cancelled

The driving alarm is connected to system defined by XERR, YERR and ZERR of the
motor control signal socket

Three. Emergency stop alarm

The emergency stop function is used to switch off the operating state of machine
tool system.

The emergency stop button is provided with two pairs of contacts, a normally
opened contact and a normally closed contact; the input signal connected to the
system with normally open contact type gives 55# alarm, and the operating state
between feeding and spindle will be cut in normal condition and block all operations.

The system won’ t process the normally closed contact and only introduces to the
output terminal, and the user should connect it to circuit of control circuit in
strong power cabinet, in case of emergency, switch off the power of movement part
compulsorily, ensuring that the machine tool system can stop operation in any case.
The voltage and current of this output terminal shouldn’t be higher than the

indicated upper limit (see back of system)
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CNC system
Emergency stop button CNC External

L

L
Connected to strong power

Emergency stop processing:

1~3 processing steps are same as limit

4. Display “Error 55”5. Lock the keyboard until the emergency stop signal is
cancelled6. The pair of normally closed contact at the back of system can be connected
to the control circuit in the machine tool electric cabinet which is used to cancel
some control circuit in it; the voltage of this contact switch is limited to 24V~
36V (AC or DC)Four. Reset button

It’ s the CPU hard reset signal of system below software V5.0.1t’ s soft reset
for software 5.0 and the one above, which is used to cancel current state, see
description of this version.

Five. General external alarm

The user can connect this alarm signal according to the mechanical structure
requirement, and this signal can be determined by B142 whether it’ s as alarm prompt
or processed as severe alarm.

B142:=0: Only “Error 42” is prompted when giving alarm without any operation.
=1: processing steps are same as limit 1~3

The access terminal of general external alarm input signal is defined by P74#.

Six. Internal contracting brake control

B196~B198 define whether the internal contracting brake functions of Z—axis,
Y-axis and X—-axis are open or not, when certain one parameter is set for 1, the
corresponding axis will open the internal contracting brake function, and the
internal contracting brake control signal (power-on signal) is output by TRF of each
axis (XTRF, YTRF and ZTRF); it’ 1l drive a relay and connect power of internal
contracting brake, to make the braking of internal contracting brake invalid

Once the internal contracting brake is defined, it’1l output internal
contracting brake signal after system sends enabling or monitors the servo ready
signal and delays the time defined by Pa4#.

Once the driving of certain on axis gives alarm, the system will switch off all

internal contracting brake signals

6.5 Generation and recovery of workpiece coordinate
system

The system is provided with two—level coordinate system, which is the machine
tool coordinate XP, YP and ZP, and the zero is mechanical origin, the workpiece
coordinate is X, Y and Z (coordinate displayed with big character); the origin is
established in trial cutting and preset cutter and saved in the data system. The

coordinate values of two coordinates indicate distance of tool nose point of preset
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cutter of current cutter to coordinate origin.

The machine tool is established when returning to mechanical zero, while the
workpiece coordinate is calculated by system during the trial cut preset cutter
course, and the workpiece coordinate system can be automatically recovered through
returning to mechanical zero. For the machine tool without machine tool zero, it
can be memorized by the system memorizer. Accordingly, it’s strongly suggested to

adopt mechanical origin device

6. 5.1 Generation mode of workpiece coordinate system

In principle, the coordinate system of numerically-controlled machine tool
(machine tool coordinate and workpiece coordinate) should recover the workpiece
coordinate through returning mechanical zero when the machine tool is powered on;
however, owing to economic numerically controlled operating habit in actual
operation, lots of machine tools won’t install the machine tool zero sensor
accordingly, the numerical control system is provided with two modes.

1. Return to machine tool zero after being powered on

After being powered on, the mechanical zero can be only found through selecting
"Machine tool zero” mode to manually press direction feeding key, recover the
workpiece coordinate system, then the modes of automatic processing and MDI will
be valid.

2. The machine tool doesn’ t return to machine tool zero after being powered on

The machine tool can operate after starting up by depending on the coordinate
information which is saved in the power down protective memory, the workpiece
coordinate and the machine tool coordinate are the same as the condition before
previous shutdown; because the motor tool carriage is in free state after shutdown
or the motor over charging is caused owing to sudden power down when the machine
tool is switched off last time, so that the coordinate recovered by system doesn’ t

conform to the actual position, and failure occurs. .

6. 5.2 Generation of machine tool coordinate and workpiece coordinate
1. Zero—returning mode in power—-on (B033=0)When the system is powered on for
the first time, various coordinates and cutter information are in the undefined
state, different data must be generated through the following sequence:

(1) Cutter clamping: at least one holder (or tool array holder) is installed on
the holder as current cutter

(2) Start machine tool and switch power on

(3) Memory zero clearing (adopt the memory clearing function in primary function)

(4) Each shaft returns machine tool zero

(5) Perform trial cut and preset cutter, to generate workpiece coordinate system

of current cutter

(6) Other cutter respectively presets cutter

(9) Switch off the power and then switch on the power, return zero of machine
tool, and the system is recovered to the workpiece coordinate of current cutter
at the zero of machine tool, and the workpiece coordinate will be valid

2. No zero—returning mode after power is on (B033=1) The operating step of
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zero—returning mode must be adopted except the fourth step can be omitted

6. 5.3 Parameter options related with coordinate system:

For lathe control:
B033=0: mechanical zero must be returned after power is on
=1: mechanical zero must be returned after power is on
B034=0: recover workpiece coordinate according to cutter number
=1: workpiece coordinate is cleared to zero
For the lathe mode and electric holder (P5#=1) mode, if the system doesn’ t check
the effective cutter number signal at the mechanical zero position, the workpiece
coordinate will be cleared to zero. For tool array, the cutter number is set for
zero number, and the cutter compensation number is set for 1 after power is on, and
recovers 1# cutter workpiece coordinate. For the holders with other form, the user
must appoint the cutter number generating mode after power is on.
Under the no zero—returning mode after power is on, the cutter compensation
number of tool array will be generated by system.
For the milling machine system, three axes coordinate includes two options after
returning zero:
B033=0: mechanical zero must be returned after power is on
=1: mechanical zero must be returned after power is on
B034=0: P21# parameter recovers X—axis workpiece coordinate.
P22# parameter recovers Y-axis workpiece coordinate.
P75# parameter recovers Z-axis workpiece coordinate.
B034=1: the workpiece coordinate of each axis at X Y Z mechanical origin is

cleared to zero

6.5.4 Coordinate conversion G54-G57

The system is in G54 state after power is on, the workpiece coordinate can be
recovered from the effective information stored in the system when returning to
machine tool zero; however, other coordinate conversion G55-Gb7 set by system is
slightly different from traditional coordinate conversion, which is convenient for
user to implement the coordinate conversion operation.

G54: recover workpiece coordinate when power is on

Gb5: absolute value workpiece coordinate conversion: regard the position of
coordinate value after Gb5 as the zero of new workpiece coordinate value

G56: relative value coordinate conversion: regard the coordinate value after
G56 as corresponding current offset, and the position after offset is the new
workpiece zero

G57: current point bias: regard the current position of cutter as new coordinate
zero to set coordinate system

After the automatic program is executed, automatically execute Gb4 to recover
initial workpiece coordinate system, preventing confusion

Under MDI mode, Gb5-G57 is only valid in program

6. 5.5 Processing start position setting
It’ s convenient for operator to move cutter to certain fixed position as start
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point of processing; the system sets two modes to move the cutter to this position:
G75: return processing start point from the machine tool coordinate value
G76: return processing start point from the machine tool coordinate value
For G75: the system parameter P8#, P24# and P9# are respectively the coordinate
values of processing start points of X, Y and Z axis under the machine tool coordinate
For G76: the system parameter P18#, Pb4# and P19# are respectively the coordinate
values of X, Y and Z axis under workpiece coordinate
The operating results of G75XYZ or G76XYZ are respectively operated to the
following coordinate
X Y Z
G75 p8# p24# Po#
G76 P18# pP22# P19#

6. 5.6 Cutter compensation modification and cutter bias

The practical cutter will appear two conditions during the processing which will
influence the coordinate value and processing size, thus the following measures must
the taken to regulate the coordinate

1. Micro—abrasion of cutterAdopt cutter compensation modification: the
micro-modification value is added with cutter compensation value or subtracted from
the cutter compensation; it depends on the digit parameter Blb51

B151=0: modification quantity is added with cutter compensation value =1:
modification quantity is subtracted from the cutter compensation value

2. Tool nose crackDismount the cutter from the tool holder for sharpening or
replacement, and the tool nose coordinate is changed much, and it’ s only to perform
trial cut and preset cutter to establish the cutter compensation value and
corresponding workpiece coordinate; however, this function is implemented under the
following premise

(1) Return zero mode after power is on

If this cutter is used to return to mechanical origin when power is on, it must
have been preset.

(2) No zero-returning mode in power—on

From previous presetting cutter to re—presetting cutter, one of the following
functions can’t be implemented:

a) System memory zero clearing

b) Coordinate bias is executed

c) Workpiece coordinate system is set again after the motor locked rotor and
block

When the condition above can’ t be confirmed, it’ s suggested that the user should
preset cutter again when replacing other cutters

3. Entire offset of holderThe servo—motor causes entire offset of coordinate
owing to locked rotor and block, which causes damage of workpiece coordinate system:

(1) Return zero mode after power is on

1t’ s only necessary for user to return each axis to mechanical zero, and the
workpiece coordinate system will be automatically recovered

(2) No zero-returning mode in power—on
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If the workpiece size is changed in X and Z direction, the coordinate bias
function can be used to input the change value in X and Z direction; input the change
value of workpiece size, input positive value if the workpiece size is increased

and input negative value if the size is reduced.

6.6 Tool nose radius compensation

6.6.1 Overview

When we use trial cut and preset cutter, the workpiece will be cut in X and Z
direction respectively; establish the workpiece coordinate after a series of
operation, in general, after the trial cut and preset cutter are performed in X and
Z direction, the coordinate will indicate the A point coordinate of tool nose of
cutter (as Figure 54); however, the practical tool nose will have a segment of R

arc, causing that A point is an assumed point in fact

Figure 54

When the combined movement cutting in X and Z direction is performed, the outline

error will be caused

6. 6.2 Phase definition of tool nose
Because the preset cutter mode of tool nose and the practical shape of cutter
are different from the relative position of workpiece, the cutter will be different

from the relative position of workpiece as Figure 5-5.
An 1 6 2
| > \J L:-J L/
5 -} {— 7

/1T TN A

Figure 5-5

There are 8 kinds which are provided with 1 to 8 phase, and there is a holding
condition, namely the preset cutter point of tool nose is in the acc center of tool
nose (for instance, this position will be probably preset by adopting optical tool
setting gauge), which is defined as 9# phase

The information above must be memorized in the cutter table

6. 6.3 Cutter parameter table
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Each cutter has 4 parameters, DX and DZ is the cutter compensation value, R is

the tool nose radius and PH is the phase of this cutter.

6.6.4 Track direction definition of tool nose compensation

Y
//LJ
N
5

Wy
il

Figure 6-6

6. 6.5 Process of establishing and canceling cutter compensation

For the lathe, after one cutter is preset, the workpiece coordinate is only the
coordinate corresponding to coordinate origin of A point on the tool nose

During the course of cutter compensation, the coordinate movement is still the
A point coordinate, unless to modify the coordinate system through modifying the
instruction of coordinate system to move the workpiece coordinate to other place

The cutter compensation course is composed of three stages

1. Establish cutter compensation; 2. Cutter compensation course; 3. Exit cutter
compensationAs a matter of convenience, the description later can regard the cutter
point shape as the part circle or full circle of radius R

1. Establish cutter compensationlt can only regard GOl as the statement of
establishing cutter compensation, to make system enter the cutter compensation
course from no—tool cutter compensation state, and the coordinate system in the

system implement proper regulation and the representative statement is as follows:
G42 T03 F100

GO1 X30 Z100
or G42 GO1 X30 Z100 TO1 F100
Track description:
For the condition that the angle is less than 180
1. Next track is straight line 2. Next track is arc

(a) Figure 6-7 (b
For the condition that the angle is greater than 180
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(a) Figure 6-8 (b)

The movement course of tool nose during the cutter compensation course
1. The angle is less than 180

(a) (b) (c) (d)

Figure 6-9

(a) Figure 6-10 (b)

\
\

7/

2. The angle is larger than 180

3. The movement course of tool nose during the cutter compensation course

(c) Figure 6-11 (d
The system will give alarm when some special conditions such as cross of track
can’ t be handled
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Chapter seven System connect

7.1 System structure

7.1.1 System composition
The machine tool numerical control system composed of numerical control system

should include the following contents:
(1) CNC control unit and accessories
(2) Stepping motor drive driving power/pulse servo unit
(3) Stepping motor/Servo motor

(4) Machine tool power closet

Numerical control system
T 7y

| solation transformer

A 4

Driving Stepping motor driver/pulse type servo-unit
transformer
\ 4
Stepping Machife tool
motor/exchange strong power
~380V motor cabinet

Figure 7-1 System composition

Numerical control system control unit block diagram
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I1lus 7-3 (a) 97/98
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7.1.3 Port definition list

1. Front cover panel( in plastic box cover)definition:

L] 1171

© f-polo
RS232 (serialportcommunication) USB
lllus 7-4

2. Back cover panel port definition
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H
m

5J1 (Tool) 7J1(RS232)

E]
ﬂ]

6J1 (Spindle encoder) 5J3 (Handle wheel)

:

5J5 (Start/ emerency stop/stop)

m
m

4J3(Z Axis) 5J4 (Exetend input/output)

Eﬂ
E}

4J2 (Y Axis) 5J2 (Input/Output)

m
m

4J1 (X Axis) 8J1 (Spindle control)

© =

T1lus 97/98

m
m

5J1 (Tool) 7J1(RS232)

H
H

6J1 (Spindle encoder) 5J3 (Handle wheel)

H
m

4J0 (A Axis) 5J5 (Start/ emerency stop/stop)

H
m

443 (Z Axis) 5J4 (Exetend input/output)

[1
E}

4J2 (Y Axis) 5J2 (Input/Output)

H
m

4J1 (X Axis) 8J1 (Spindle control)

O =

I1lus 320/330
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5J1 Holder interface

Pin Function | Pin Function
definition definition
01 Ground 09 Ground
02 tcutter 10 THcutter
03 Afcutter 11 T#Hcutter
04 Stcutter 12 8tcutter
05 2#cutter 13 GHcutter
06 Holder 14
positive
07 Holder 15
reverse
08 +24V
5J4 Expand input/output
Pin Function | Pin Function
definition definition
01 Ground 06 Ground
02 021 07 023
03 022- 08 024
04 IN39 09 IN40
05 +24V
8J1 Spindle control
Pin Function | Pin Function
definition definition
01 DA 06 MO03
02 MO03 07
03 MO04 08 MO04
04 MO05 09 Ground
05 Ground

7-5

5J3 External hand-operated pul se generator

Pin Function Pin Function
definition definition

01 A axis 09 Z axis

02 Y axis 10 B+

03 B- 11 A+

04 A- 12 X axis

05 xX10 13 X100

06 emergency | 14 020
stop

07 +5V 15 +24V

08 Ground

5J5 Start emergency stop and pause

Pin Function Pin Function
definition definition
01 Ground 06 Ground
02 Ground 07 Start
03 Start 08 Pause
04 Pause 09 emergency
stop
05 emergency
stop
5J2 Input/output
Pin Function | Pin Function
definition definition
01 24V 09 24V
02 24V 10 S1
03 2 11 M79
04 M78 12 S3
05 M08 13 H/L
06 —Limit 14 +Limit
07 Ground 15 Ground
08 Ground
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6J1 Spindle encoder
Pin Function | Pin Function
definition definition
01 Ground 09 Ground
02 Ground 10 WHB
03 WHB\ 11 WHA
04 WHA\ 12 ENC
05 ENC\ 13 ENB
06 ENB\ 14 ENA
07 ENA\ 15 +5V
08 +5V
320/330
4J1 X axis
Pin Function | Pin Function
definition definition
01 Ground 09 Ground
02 XEN1 10 XEN2
03 XTRF 11 XREF
04 XPSN 12 XRDY
05 XERR 13 XCP+
06 XCP- 14 XCW+
07 XCW- 15 24V
08 +5V
320/330
432 Y axis
Pin Function | Pin Function
definition definition
01 Ground 09 Ground
02 YEN1 10 YEN2
03 YTRF 11 YREF
04 YPSN 12 YRDY
05 YERR 13 YCP+
06 Y CP- 14 YCW+
07 Y CW- 15 24V
08 +5V
320/330

7-6

4J0 A axis

Pin Function | Pin Function

definition definition
01 Ground 09 Ground
02 XEN1 10 XEN2
03 XTRF 11 XREF
04 XPSN 12 XRDY
05 XERR 13 XCP+
06 XCP- 14 XCW+
07 XCW- 15 24V
08 +5V

320/330

Pin Function | Pin Function

definition definition
01 +5V 09 24V
02 XCW- 10 XCW+
03 XCP- 11 XCP+
04 XERR 12 XRDY
05 XPSN 13 XREF
06 XTRF 14 XEN2
07 XEN1 15 Ground
08 Ground

97/98

Pin Function | Pin Function

definition definition
01 +5V 09 24V
02 Y CW- 10 YCW+
03 YCP- 11 Y CP+
04 YERR 12 YRDY
05 YPSN 13 Y REF
06 YTRF 14 YEN2
07 YEN1 15 Ground
08 Ground

97/98
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433 Z axis
Pin | Function | Pin Function Pin | Function | Pin Function
definition definition definition definition
01 Ground 09 Ground 01 +5V 09 24V
02 ZEN1 10 ZEN2 02 ZCW- 10 ZCW+
03 ZTRF 11 ZREF 03 ZCP- 11 ZCP+
04 ZPSN 12 ZRDY 04 ZERR 12 ZRDY
05 ZERR 13 ZCP+ 05 ZPSN 13 ZREF
06 ZCP- 14 ZCW+ 06 ZTRF 14 ZEN2
07 ZCW- 15 24V 07 ZEN1 15 Ground
08 +5V 08 Ground
320/330 97/98
7J1
Pin Function | Pin Function
definition definition
01 06 +5V
02 RXD 07
03 TXD 08
04 09
05 Ground 10
7.1.4 Output signal comparison list
Pin and No. Pulse Retain Cancel Default
. Remarks
320TI/330TI 97/98 output | output output function
a51-p2 P10y | M7 M85 | M20 K15 | M21 K15 Kaxle ENABLE, contact
(P14 point output
X—axis switch off and
4J1-P3 4J1-P6 M84 M20 K14 | M21 K14
on output
4J2-P Y le ENABLE, tact
ag2-p2 10> | 2T s o K13 | wen k13 e o
(P14) point output
Y-axis switch off and
4J2-P3 4J2-P6 M82 M20 K12 | M21 K12
on output
ap3-p2 10> | 2T er o ki1 | wer ki £ axle ENABLE, contact
(P14) point output
Z—axis switch off and
4J3-P3 4J3-P6 M80 M20 K10 | M21 K10
on output
430-P2 (P10) M20 K18 | M21 K18 AaxleENABLE, contact
point output
A-axis switch off and
4J0-P3 M20 K19 | M21 K19
on output
Cutter rest
5J1-P6 5J1-P6 M75 M20 K4 M21 K4 clockwise Power output
rotary

7-7



Chapter seven

System connect

Cutter rest
5J1-P7 5J1-P7 M74 M20 K5 M21 K5 [|counterclock |Power output
wise rotary
5J2-P3 5J2-P3 M86 M20 K16 | M21 K16 M15/S2 S1, S2, S3 interlock
5J2-P4 5J2-P4 M78 M20 K8 M21 K8 Power output
5J2-P5 5J2-P5 M76 | M20 K6 | M21 K6 MOS M09 cancel MO8, Power
output
5J2-P10 5J2-P10 M87 M20 K17 | M21 K17 M14/S1 S1. S2. S3 interlock
Main axle
5J2-P11 5J2-P11 M79 M20 K9 M21 K9 holding M11 cancel M10
M10
S1. S2. S3 interlock,
5J2-P12 5J2-P12 M77 M20 K7 M21 K7 |M16/M12/S3
Power output
5J3-P14 5J3-P14 M20 K20 | M21 K20 Extension backup
5J4-P2 5J4-P2 M20 K21 M21 K21 Extension backup
5J4-P3 5J4-P3 M20 K22 | M21 K22 Extension backup
5J4-P7 5J4-P7 M20 K23 | M21 K23 Extension backup
5J4-P8 5J4-P8 M20 K24 M21 K24 Extension backup
8J1-P2 M0O3. MO4 interlock,
8J1-P2 (P6) M71 M20 K1 M21 K1 MO3 .
(P6) contact point output
1-P MO3. MO4 interlock,
8J1-p3 (pg) | I F3 M72 | M20 K2 | M21 K2 MO4 03, M04 interloc
(P8) contact point output
M0O5 cancel MO03 . M04
8J1-P4 8J1-P4 M73 M20 K3 M21 K3 MO5 interlock, Power
output
Explanation:

Contact point output: a relay in CNC output contact point signal and the contact

point can stand voltage <36V, currency <<500mA, it is forbidden to connect control

power that higher than this power into internal contact point.

Power

7.1.5 Input signal com

r———é)
(———éb

output: it is power audion output within CNC to drive external inter relays.
CNC

24V'—————*F——r——1

115

——0

arison list

lllus 7-6

Pin and No. k (default
Terms input | Default function | LEMarX etau
320TT/330TT | 97/98 P function)

B B X axle exact stop (at
4J1-P4 4J1-P5 MO1 L06/K06 | XPSN arrival) 97/98
4J1-P5 4J1-P4 MO1 LO7/K07 | XERR X axle alert
4J1-P11 47J1-P13 MO1 1.40/K40 | XREF X axle reference
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po&nt is defined by
66 P parameter

. _ X axis servo gets
4J1-P12 4J1-P12 MO1 LO3/K03 | XRDY ready to input
4J2-P4 4J2-P5 | MOl L12/K12 | YPSN ¥ axle exact stop (at

arrival)
4]J2-P5 4]2-P4 MO1 LO5/K05 | YERR Y axle alert
Y axle reference
4J2-P11 4J2-P13 | MO1 L34/K34 | YREF point is defined by
66" P parameter
4J2-P12 4J2-P12 | MO1 L10/K10 | YRDY Y axis servo gets
ready to input

B . 7 axle exact stop (at
4]3-P4 4J3-P5 MO1 L16/K16 | ZPSN arrival)
4]3-P5 4]3-P4 MOl L14/K14 | ZERR 7 axle alert

7 axle reference
4J3-P11 4J3-P13 MO1 L33/K33 | ZREF point is defined by
66" P parameter

B . 7 axis servo gets
4J3-P12 473-P12 | MO1 L13/K13 | ZRDY ready to input
470-P4 MO1 LO9/KO9 | APSN A axle exact stop (at

arrival)
4J0-P5 MO1 L11/K11 | AERR A axle alert

A axle reference
4J0-P11 MO1 L35/K35 | AREF point is defined by

66™ P parameter

A axis servo gets

4J0-P12 MO1 L15/K15 | ARDY ready to input
5J1-P2 5J1-P2 MOl L19/K19 | 3# cutter
5J1-P3 5J1-P3 MOl L18/K18 | 4# cutter
5J1-P4 5J1-P4 MO1 L20/K20 | 5# cutter
L is valid at low
5J1-P5 5J1-P5 MO1 L22/K22 | 2# cutter level, K is valid at
high level
5J1-P10 5J1-P10 | MO1 L17/K17 | 7# cutter
The number after L or
5J1-P11 5J1-P11 MO1 1L24/K24 | 1# cutter K is the input serial
No.
5J1-P12 5J1-P12 | MOl L21/K21 | 8# cutter
5J1-P13 5J1-P13 | MO1 L23/K23 | 6# cutter
5]2-P6 5]2-P6 | MO1 LO4/KO4 | —Limit Defined by 73%# P
parameter
Main axle high/low
5J2-P13 5J2-P13 MO1 LO8/KO8 | H/L speed gear signal
input
B B . Defined by 728 P
5J2-P14 5J2-P14 | MOl L0O2/K02 | + Limit parameter
external hand
5J3-P1 5J3-P1 MO1 L39/K39 | wheel axis
selection A”
external hand
5J3-P2 5J3-P2 MO1 L37/K37 | wheel axis
selection “Y”
5J3-P5 5J3-P5 MO1 L27/K27 | external hand
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wheel ratio X10”
external hand
5J3-P9 5J3-P9 MO1 L38/K38 | wheel axis
selection “Z”
external hand
5J3-P12 5J3-P12 | MO1 L36/K36 | wheel axis
selection “X”
external hand
5J3-P13 5J3-P13 | MO1 L32/K32 | wheel ratio
“X100”
5J4-P4 5J4-P4 MO1 L31/K31 Extension backup
5J4-P9 5J4-P9 MO1 LO1/KO1 Extension backup
5J5-P3/7 5J5-P3/7 | MO1 L30/K30 | External startup
5J5-P4/8 5J5-P4/8 | MO1 L29/K29 | External pause
5]5-P5/9 5]5-P5/9 External emergency
stop

7.2 Heavy current power supply

7.2.1 Installation requirement
WASHING CNC system should work in good mechanical and electric environment, it

should be properly installed in mechanical and electric consideration and the
input/output ports should be properly connected. To CNC system, you should make a box
to install the system, there are six ®4.5 through holes in the system panel to fix
the system to the box with M4 screws. The box size should be big enough to take the
length of plug behind the system and wires into consideration. The box should have

good heat sink character.

7.2.2 Heavy current power supply

Washing CNC system requires the voltage of power supply variation stands within
more/less 10% of standard nominal voltage. So we suggest to install a 150VA isolated
transformer. See Illus 7-7.

FUSE (1A)

—
—J

380V "220V°

Power interface
PE XS12K3P

llus. 7-7

Note: the output voltage of transformer mentioned in this manual are all no—load
voltage, the capacity can not be lower than the specified value.

7.2.3 Earth
Earth is very important in electrical installation. Proper earth can make the CNC
system operate more steady and reliably and avoid electricity leakage. Washing CNC

system has external earth point and the point must be reliably connected to earth during
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application. Live up to:

1. Make sure the whole machine tool electrical system must be connected to a main
earth point and properly earthed.

2. The signal earth of electronic device that has communication with CNC system
must be connected to earth point and the earth point must be properly connected to
the main machine tool earth point, the connection wire area no less than 2. 5mm’

3. The signal wire must have shield layer, for it can have better anti—jamming
effect if to use the shield layer as power earth transfer.

4. 1t is forbidden to use the A/C earth wire (middle line in the three phase currency)

as earth wire.

7.2.4 The issues need attention during H/C installation

Washing CNC system must be connected with machine tool heavy current circuit to
control the whole machine tool actions. To make use the system working properly, all
induction load of heavy current part of machine tool should be installed with
interrupter devices. Suggestions below(illus. 7-8):

1. To A/C relay loop, install single phase interrupter that is parallel connected
to the ends of connector loop.

2. To D/C relay loop, parallel connect diode to transfer currency.

+ ———— o O —

]

L] L

—o S |
(a) D/C relay loop (b) A/C relay loop
lllus.7-8 interrupter devices
A/C motor: Install single phase/three phase interrupter device according to the
motor is single phased or three phased, home—made absorbing circuit with separate
resistance, capacitance is not permitted. RC must be installed to the load terminal

of switch or contactor, See typical connection below:

LN iz
N\ NN j
ES Ll
:}H: ﬁa Pi]ﬁl
! ; L S T.JI
L~

lllus. 7-9
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7.3 Internal connection of CNC system

7.3.1 Input/output illustration

1. Input port circuit illustration

24V 5V
J? 2K 4 7K
7 2K

A

-

CPIT

M ir—

Tnout port

llus7-10 input port circuit

2. Output port circuit illustration

+24V

Driving
CPU _I ack /mamary rivenit |__| [

Port drive |

V1

Illus.7-11 Outputcircuit

7.4 Numerical control system signal interface definition

7.4.1 Numerical control system external connection
The components related with this CNC control unit are connected as Figure 6-22.

Numerical control system

BJ1 410 471 T2 4T3 5T 5J2 5T3

c ) O O T ? ? ?
IJ__I— z Ezi- In the
ernal front
O] . — [Mac—]|emer— | [panel
M_ Electric||pipe |lgency | fplastic
hol def tool ||stom. drawing
cont r ztr— [|three—| |corer

cller

ong ||posi—

?Es;ted | |power(| tion
. Electric||oap- |[switch

UL holder inet ﬁ
gencerator i

| Drivine
i I i f transformer

e

A—dirgetiain }{‘dirz_acticm T—direction I-direction
stepping steppine =tepping stepping
:ir:_:x:f.-'serva grl_.lrr_afserlro drivefserwo d:r::.lrfef'serlro
driving rivine driving driving ” 22
Ilus 7-
= e e &5
— — — —
Servo— Serwo- Serwo— Serwo—
motor | motor M |motor M |motor —
Stepmotor Stepmotor Stepmotor Stepmotor
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7.4.2 Spindleinterface 8J1
The port model is ‘DB9 socket’, the plug connecting with it should be ‘DB9 pin’ .

Definition as below:
P1: analog signal DA (0~10V)

P2. MO3 Pin Function | Pini Function
P3: M04 definition definition
P4. MO05 01 DA 06 MQ03
P5: analog earth 02 MO3 07

P6: MO03 03 MO4 08 MO04
P7: DA (0~5V) 04 MO5 09

P8: M04 05 ground ground

P9: analog earth

Explanation: M03. M04 are relay contact point output, the corresponding pin no
are 03: P2/P6, M04: P3/P8, the point connecting voltage <36V, currency<500mA, MO5
is power output.

Analog signal (DA) outputs 0~5V (or 0~10V) analog voltage, connecting frequency
converter. Analog earth to signal earth connects inside the system. The connecting
wire for connection must be single cored isolation wire, earth wire must be isolation
layer. In the system the factory default set is 0~+10V, which can control the frequency
converter’s clockwise/counterclockwise rotary or speed change along with contact point
signal. The required external device (frequency converter) absorbs currency <<5mA.

If the main shaft has a stage of mechanical gear, it should add a contact point
as high/low speed(the 13# pin of 5J2) input to make the system judge the main shaft
gear so to output the proper simulation voltage. Example: if the system 3# parameter
is 2000, 4# parameter is 1000, then it will have the following corresponding

relationship. ( conditioned in 0~5V gear)

and GND statusin SJ2 .
_ Disconnect Connect
Setup mainshaft rotary
S=2000rpm DA output 5.00V
S=1000rpm DA output 2.50V DA output 5.00V
S=500rpm DA output 1.25V DA output 2.50V

So when the mainshaft is in high speed gear, you should disconnect the P13 of 5]2
with earth while connecting the P13 with earth when the mainshaft is in low speed gear.

See the connection diagram of the port connecting with frequency converter in I11lus.
7-23.
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DEYHole
rd
Mo4 |8
g1l wmos e ] com
Numerical [P"[| wos 2 FwD| Frequency
3
Control de |l wmod 7 '"1 TEV" converter
inter Da H yd &
system ¢ Ground {5 W _ _ / ) GND
ace Single shidding cable
- - 13
siz |l 5 t
LY
DElﬁ pin

lllus. 7-23
If to directly control the three phase motor clockwise/counterclockwise and stop
movement, see reference in the basic circuit diagram in Illus. 7-24.

DB15 PIN
- Y L1 L2 L3
1 ° 110 ? o
5)2 b
r “I‘ 7
24V DIRECT] ' ' _
— Alternating
CURREND |- ____ N1 '
RELAY é‘. | = A-\—
CNC 1 . . relay
—— 1 t
system i Ly
f:l““_“L_ —I
2
Ma3
| |
BJ1 M03j U U]
GNO-2 L~
3M
DB9 PIN _
llus. 7-24

7.4.3 Serial communication port 7J1

The serial communication port 7J1 is the socket of ‘DB9 pin’, the corresponding
pin is ‘DB9 socket’, to exchange programme between PC or system, the port definition
below: ( not marked pin is empty):

Pin | Function | Pin Function
definition definition

01 06

02 RXD 07

03 TXD 08

04 09

05 GND

P1: NC
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P2: RXD

P3: TXD

P4: NC

P5: earth

P6: +5V

P7: NC

P8: NC

P9: NC

The communication cable should be dual cored isolation wire, and use the shield
layer as earth connection wire

Length<<10M, facture according to Illus.7-25:

DB9 PIN DB9 PIN
GND
3 Bl A 3 )
o N\ 7\ o
o o I ' 1 mxplo o
] T ! 1
© olrxp \ / >< \ ! XD ©
o v v o
6 0 6 O
1 1
lllus. 7-25

7.4.4 Tool holder port 5J1
The tool holder port of 5J1 is ‘DB15 pin’ socket, the corresponding pin is ‘DBI15

socket’, definition to port are below (not marked pin is empty):

P1: earth

P2: 3# cutter

P3. 4# cutter Pin | Function | Pin Function
P4. 5# cutter definition definition
P5: 2# cutter 01 ground 09 ground
P6: cutter holder clockwise rotary 02 3fcutter | 10 T#Hcutter
P7: cutter holder counterclockwise rotary |03 | 4#cutter |11 1#cutter
P8: +24V 04 Stcutter | 12 8#cutter
P9: earth 05 2#cutter 13 6#cutter
P10: 7# cutter 06 See left 14

P11: 1# cutter 07 See left 15

P12: 8# cutter 08 +24V

P13: 6# cutter

P14: internal restrained flow

P15: +24V

Explanation: cutter holder clockwise/counterclockwise rotary is a single power
point output (OC door) , current limit is 0.5A, it needs additional diode to retain
current if it has external adductive load(such as direct current relay).

5J2 port provides internal current retain mode, if you connect P14 pin (internal
current retain) to the power pin (such as P8, P15, +24V) that supplying power to
system M function can realize current retain function, but it is forbidden to connect

to OV or earth. If the external adductive load (such as direct current relay) has
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been connected to a current retain diode, the connection to P14 pin is not necessary
(and the system suggest to connect the external adductive load parallel connect to
current retain diode).

1# cutter. 2#cutter. 3# cutter. 4#H cutter. b#Hcutter. 6 Hcutter. 7#H cutter.
8 #Hcutter are standing for different cutter position input of electric tool holder.

When the system is using external power supply, see the external connection
principle diagram in I1lus. 7-26(take four stations as example, if it is six stations,
two additional wire must be connected to the 4#, 13# pin which are on the side of
system. ).

24 oL

Hepa— l 42 %
tive 247 AC
il rota= aprliance --———-----}r

Ho— tion coil

o f
lder)|nol des

Numericallint-[|ees:-
erf' tive

control |aee [frote

tion

of
syatem holde . 1T

[L&curttar _...‘—‘j
2écutter I*H’QI]H
| 3dcurthe
8cutter \__]

-|E#Half-—1

1= S~
| -

——{HHall
/Ground ] M
IFSHoLle L {#Hall—

When using system power supply, see the external connection in Illus. 7-27 (take
six stations as example, if it is four stations tool holder, the P4. P13 connection
of CNC5J1 are not needed. ) .

24y 2 11
) CHCR 1L =
Numerical CHCCR ']"I 1 The control
s5T1 2 oA
control - .'Z‘#Eﬂx: 5 2 manutactured
srstem helder IEcutter L 3 by l!‘.hanrg.lzhnu
port 42cutter L2 4 Hongda is
- E] 5 DC24Y holder
;cuﬂn:r 13 & controller
U T 2
el o
1 1 T %
DE1S hole De15hole
(a)
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vy ] 15
ueer |7 13
*—:'H‘—:: s = The control
Numerical sl K 1 !
— 1#cutter s ) manufactiured
L2 ] 1§ 5j1 2&Ecutter 3 3 h}r changzhuu
system Weutter = 3 yaxing is
Holder :f:x: 3 3 DC 24V holder
- ;#: 13 <] contraller
po cutter 3
Groun 5 £l
1 *{1 0 1
DEIS hole DEIS hole

(b)
Ilus. 7-27

If you are using other mode of cutter holding controller, please refer the

connection accordingly to the manual.

7.4.5 Motor port 4J0. 4J1, 4J2. 433

The motor signal port of 430, 4J1. 432, 413 arethe socket of ‘DB15pin’ , the pin should be
‘DB15 socket’ , they separately output drive signal to X, Y. Z. A axle motor. Port definition: (take
X axleasexample X, changetheX intoY, Z, A, indefinitionto Y axleZ axle A axle)

Pin | Function | Pin Function Pin Function | Pin Function
definition definition definition definition

01 ground 09 ground 01 +5V 09 +24V
02 | XEN 10 XEN 02 | XCWw- 10 XCW+
03 XTRF 11 XREF 03 XCP- 11 XCP+
04 XPSN 12 XRDY 04 XERR 12 XRDY
05 XERR 13 XCP+ 05 XPSN 13 XREF
06 XCP- 14 XCW+ 06 XTRF 14 XEN
07 XCW- 15 +24V 07 XEN 15 ground
08 +5V 08 ground

320/330 97/ 98

Description: when the shielding layer is used to connect +5V or OV ground terminal at both
sides, the core wire in the shielding layer can't be used to connect +5V or OV ground and more.

Other signal related with motor control, take X -axis for instance:

XENL/XEN2: relay output contact pair, servo enable signal, inform servo to operate with power
on.

XRDY: input, after the servo-unit accepts XENL1/2, self-check and lock with power on, send
XRDY signal to CNC normally.

XTRF: output, the servo zero finding signal (optional) forces servo to enter reference point

returning state, after the servo-unit finds the X signal of encoder, stop locking immediately,
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meanwhile, return CNC XPSN signal.

XPSN: input, when CNC stops at Z pulse position or eliminate the following error to set value,
the CNC XPSN signa will be answered.

XERR: input, when the servo-unit has error owing to certain cause or can't operate, this signal
will be fed back to CNC.

XREF: the servo-unit zero-returning (machine tool returns to reference point) signal can aso
connect the Z signal of the electric machine encoder to the XREF terminal, CNC will directly detect
the Z pulse of machine tool and the zero of machine tool will be determined; XTRF is invalid, it's
suggested that the manufacturer should adopt this method to return reference point.

The motor signal port only adopts hardware ring-sectioned stepping motor driver
or pulse A/C servo unit. The output control signal mode: CP pulse and CW direction
signal. CP outputs at positive pulse, and the corresponding motor moving forward one
step according to one pulse. CW controls the motor to clockwise at high level, and
counterclockwise at low level. The pulse signal is 1/2 duty, when the direction signal
switch direction, the advance pulse is 1/8 duty.

vt LU

CW

lllus. 4-28
The port has several connection methods according to different driving power signal port, the

following description take the pulse signal is CP(CP+. CP-), direction signal is CW(CW+. CW-) .see
the four typical connection layout below: (takethe4J1X axle as example)
1. the driving or servo unit is independent modeCP+. CP—. CW-+. CW— input.

P

ik oo 2 £i-
. 2 A L
MNumerical |2

Ei-
system o
al
o W
h wewr 14 LW - 1

I\

268 % pin Drive/=zervo unit

Ilus 7-29(a)320/330
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Numerical
system

[

2. the driving or servo unit is NPN mode port

Drive/zervo unit
P

- o 1 P
a1 11 P
|| FOF
Tor
si=
o
al
po— Cw
. e 20 = e }i
I 4

A

13 Pin

lllus 7-29(b)97/98

Ilus 7-30(b)97/98

3. the driving or servo unit is PNP mode port.

WwaIsAs poLsWINN

411

tor
si-
i
al

Do

i

Z ] i Y =
% - 13 L
@ MlikEs
6' Mot
= ]
N =
Qa - —7
g a3 | P CW
| Y
A .
i5Eala Drive/servo unit
Illus 7-30(8)320/330
g ] - . . = Z'q
3 L n CF
Q ] [EE
- Mo
8 g
S - —
§ B RCW e 10 LW
N
[H YR

Drive/servo unit

!
mactay

— L3 [
pra SE LW
GM
oo |- D
A
l.'l|?-|5-:-::hl=

Ilus 7-31(a)320/330
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— 1 -

z P e T
(-BD 470 [
:. | =gl
8 |= |

sl

=t
Q ;;‘ W —10 LW
5§ rt ';ru 8 GND }

kel
\" Drive/servo unit

(R

lus7-31(b)97/98

4. the driving or servo unit is difference input

~ 4807 BELE52
— T 113 CP+
NCF

zZ 1 O 1 CP= ::
[ 4]1
3 o

tor
i N
& e 34867 261532

al W
\Q e ff - 14 -
G 2y | - CW— —
(D  —
3 .

ORIS Bale Driwve/serve unit

Ilus 7-32(a)320/330

F480° 2L 52

Z 11 CP+ . e
c N ;
3 w3 CF=
@ 411
= o
& tor

i
0 = I4BE 2L 32
% [Elefo_ox
g = gew P L= >—

L Drive/serve unit

[us 7-32(b)97/98

Shielding lager connect to then metal case of then interface in illus 7-33
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P (shield) =
S 1] oo
Fa Pz
=
L \ (Yellow)
A
o J (Green) 3
Py
Pl | (White)
PEI il L1 P._If
DE9 Hole
P (shield) Bl
) {\ ﬂ (Red)
Fa Pz
L3 =
(Yellow)
P J (Green) P
P ] PE
- (White)
F5 i ] Fi
DB15 Hole DE9 Hole

T1lus 7-33 (a) 320/330 Shielding lager connect to then metal case of then interface

(Shield)
F1 P
ﬂ ﬂ (Red)

Pz P2
3

41 \ r (Yellow) P
i

k2 J ! (Erean) F
B PE

2 ! ! (White)
B u v P
(Shielq) Do2Hole

. ﬂ ﬂ (Red) L
Py Pz
L% Kl
\ ( (Yellow) P
Pz Pi
J ! {Green) -
E B

. PE ! ! (White)
P v v P
DB1SPIN DE9Hole

I11lus 7-33 (b) Shielding lager connect to then metal case of then interface
See motor signal port connection between A/C servo driver of WASHING CNC in lllus.7-34
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llus7-34 (a) 320/330 motor signal port connection between A/C servo driver of WASHING CNC
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7.4.6 Input/output port 5J2
Input/output port 5J2 is ‘DB15 pin’ socket, the pin should be ‘DB15 pin’ . The

port has 6 ways of relay power drive output signal and 3 ways of input signal. To input
signal, we suggest when using external contact point switch, proximity switch(or Hall
device), the device is at high level if it does not send out signal and it is at low
level while it does send out signal, the driving capacity output at lower level is
larger than 15mA, and it should adopt the device with power range DC10~30V.

P1: 24V

P2: 24V Pin | Function | Pin | Function
P3: 52 define define
P4:. M78 01 +24V 09 +24V
P5: MO8 02 +24V 10 S1
P6: —limit 03 S2 11 M79
P7: earth 04 M78 12 S3
P8: earth 05 M08 13 H/L
P9: 24V 06 -limit 14 +limit
P10: SI 07 ground 15 ground
P11: M79 08 ground

P12: S3

P13: H/L (main axle high/low speed)

P14: +1imit

P15: earth
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Explanation: S1, S2, S3, M78, M79, MOS8 are single power point output (OC door),
limit current is 0.5A, it needs retain diode when with external adductive load
(such as DC relay, etc)

S1, S2, S3: three speed motor output

MO8: cool output

M78: brake

M79: Clamp

H/L: main axle high/low speed input

See typical connection method of output signal in Illus. 7-36 (take MO8 as

example):
DEL5Pin
- 11O 11 12 13
24v|-2
b r=i-1
i T e i Y] i
Numerical N W A
system RELAY : relay [TV
; ! _
21

CP-

lllus. 7-36 Typical output signal connection method
See typical connection method of input signal in Illus. 7-37

-Limit =
H/L K]
. 2 3 d
MNumerical ii Fée L4
system 33_ +Limit
put
.
o o
GHD 8 1
GHD “
N limit switch
N
DELS PIN

(a) The typical input signal connection method when using limit switch
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-Limit&
HL |44
ii? Spead 14
. put [ [—Lim1t
Numerical 2av M4
out- «
system put L{?m L{ Fower —
- sapply 5‘;;';\'._" 3_;-'.__1
rt G’
\oH

DEISFIN  Sprltch/Hall

(b) Typical input signal connection method when using power supply(such as proximity switch) device
lllus. 7-37 typical input signal connection method

Motion sequence of return mechanical zero point (machine tool zero point):

| Quickly move to forward diraction |

lllus. 7-38

7.4.7 Spindle coder port 6J1

Spindle coder port 6J1 is ‘DB15 hole’ mode socket, the connection pin is ‘DB15
pin’, This interface also includes a standby hand wheel interface (designed to be
compatible with old system), user shall use standard ’5J3 hand wheel interface’ when

connecting hand wheel:

PiN Funqti on PN Funqti on
define define

01 | ground 09 +24V

02 | ground 10 WHB+

03 | WHB- 11 WHA+

04 | WHA- 12 ENC+

05 | ENC- 13 ENB+

06 | ENB- 14 ENA+

07 | ENA- 15 +5V

08 | +5V

1. working voltage: 5V

2. pulse number per circle: 100
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3. output signal: two ways of difference output, i.e.

A+. A— and B+. B—

The coder connection with WA320 should meets the following

condition:

1. working voltage: 5V

2. pulse number per circle: 700~2400

3. output signal: three ways of difference output, i.e. A+. A—, B+. B— and
7+ 72—

Handwheel connection must use shield wire, and dual cored shield wire is more

preferred. Two dual cored wire connect one difference signal, see method in Illus
7-39.

3V L .I"ﬁi J'In.'l 5
1
fncy | TR af | S
Mume— :::.E wHa-| | [ L La-
rical e || L1 Hand
de=xr || wHE 5 1 1 B
Svstem [p- — | wheel
= | wus-|al |
W VI
GKD | o \f A" GKD
x\\\
DB1S PIN

Illus. 7-39 handwheel connection diagram
When handwheel rotary direction reverse to CNC system defined coordinate, you

should switch signal A+ and B+. signal A— and B— differently.

The coder connection must use shield wire, and dual cored shield wire is more
preferred, two shield wires connect one way difference signal, the connection method
in following diagram.

Explanation: Using the shield layer as —+5V earth connection, and core wire is

forbidden for —+5V earth connection.

o e & ¥
E"I 1 Efas L3 i1 j__ 4 A+
wh- 71 Tt
Nume— | =22 eael 13 f +— B+
P en-|leneel 1z [ | L1 74 Enc-—
rical Jeoo|l T | 1 il
der % A-
SysieH po~ ||ENB-| B L ‘. h f B
™ llene-| s N N g 5
T L T
GND | 2 W ) S
DEISPin

Illus. 7-40 Coder connection diagram

7.4.8 External hand wheedl interface 533
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Pin Function Pin Function

define define
01 A axis 09 Z axis
02 Y axis 10 B+
03 B- 11 A+
04 A- 12 X axis

05 Ratio 10 13 Ratio 100
06 emergency | 14 020

stop
07 +5V 15 +24V
08 ground

System supports multiple hand-operated pulse generator access modes, and can freely choose
current hand-operated pulse generator and parameters related with hand-operated pulse generator:
B121:=1: support external input multiplying factor and axis selection
=0: not support external axis selection and multiplying factor, which is selected by
keyboard of system
B122:=1: current hand-operated pulse generator is selected by three-position switch
Three-position switch: start: hand-operated pulse generator connected with 6J1
Spindle stop: hand-operated control box connected with 533
Feed stop: hand-operated pulse generator with 330T| panel
=0: hand-operated pulse generator is selected by 115# parameter

Only adapted to the hand wheel which meets the following conditions (aso caled
hand-operated pulse generator):

1. Operating voltage: 5V2. Pulse number of each rotation: 1003. Output signal: two-way
differentid output, namely A+, A- and B+, B-Description: O20 (output standby) belongs to
single power point output (OC gate), limit current is 0.5A, and externa reactive load (such as DC
relay etc.) requiresincreasing fly-wheel diode.

Shielding wire must be used for hand wheel connection, and multiple twin shielding wire shall be
used as possible, two twisted-pairs are connected with one-way differential signal as Figure
below:

5V 5V
11 \
WHA- [ A
5J3 || WHB+ w0l | [ B+
Numerical
wig- | 31| L e Handope-
system  Hand 5
wheel| | X10 i 7 i 7 X10 rated
port || yy00 |13 X100 control
Xaxis 12\ / \ / Xaxis box
Yaxis| 2 \\ / \\ / Yaxis
.19 .
Zaxis Zaxis
Aaxis 1 \ / \ / Aaxis
GNDL-8 GND

7.4.9 External Start emergency stop and pause interface 5J5
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The model of thisinterface is'DB9 port', and the corresponding plug shall be 'DB9 pin'. Definition
isasfollows

Pin Function Pin Function
define define

01 ground 06 ground

02 ground 07 Start

03 Start 08 Pause

04 Pause 09 Emergency

stop

05 Emergency

stop

As follows:

NUMERICAL 2P 3

SYSTEM | 7 T ° ]
Str;ﬂ;/rency
= R
5\ ] . S

7.4.10 Expand input/output interface 5J5
The model of thisinterface is'DB9 port’, and the corresponding plug shall be 'DB9 pin'. Definition
isasfollows

Pin | Function | Pin Function
define define

01 ground 06 ground

02 021 07 023

03 022 08 024

04 IN39 09 IN40

05 +24V

Description: 021, 022, 023, 024 belong to single power point output (OC gate), limit current is
0.5A, and external reactive load (such as DC relay etc.) requires increasing fly-wheel diode.
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Appendix One--Error alarm

Notes of error number and error content:
Error number Error content

01 The time defined by G04 has error

02 Undefined K parameter

03 Error of G24 sub-program returning and disorder of transition processing and
sub-program call

04 Data exceeds after G31 magnifies

05 Undefined

06 The cutting tool number or cutting tool compensation number has errors when
starting up.

07 Without the G and M functions

08 Transition processing nestification has error (including sub-program call)

09 Undefine

10 Thefirst letter of program line has error (the line must be initiated with N)

11 Undefined

12 CNC doesn't memorize work piece coordinate before calculating cutting tool
compensation value, using Xsav or Zsav keys.

13 The data format has errors such as numerical value after coordinate, the
cutting tool compensation value which is correspondent to cutting tool
number (such as TO1) in the cutting tool parameter table, numerical value in
the P parameter, four digits are required before decimal and three digits after
decimal.

14 Transition processing doesn't find completion segment number

15 There are too many characters or illegal characters appear in the line

16 Tool compensation has errors

17 Cutter compensation plane fault

18 Undefined

19 The establishment of cutter compensation did not use catch-GO1

20 There have been M02 and M 30 when compiling M0O

21 What's called by G20 is not sub-program, C cutter compensation processing
Parks radius of the arc to zero or negative

22 Undefined

23 The thread pitch istoo big or too small or thread lacks Z and K

24 The object segment number of cycle processing has error or is not found

25 Undefined

26 Transition processing shouldn't appear in the last line, and should add M02

27 The arc lacks parameter of Cutter compensation or fill plane does not
coordinate with the compensation

28 Undefined

29 Zero length of cutter compensation track

30 Processing can not operate this function
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31 232 Serial communications error

32 Fileisnot found or file has error

33 Undefined

34 Memory isfull

35 Undefined

36 Undefined

37 Undefined

38 Undefined

39 Two parameters after G and M have errors

40 Limit

41 Drivedarm

42 Genera alarm

43 Undefined

44 The time of holder reversion is too long and there is no tool position signal

45 Definition of filename has error, or the communication has error when
implementing input/output

46 Undefined

47 Undefined

48 Thisfile can't be used owing to disorder of the file internal addresses

49 Files show that the wrong character

50 The arc start point doesn't conform to end point

51 The whole circle can't be programmed with R

52 Three-position switch isn't at start position when processing is started

53 When the optional segment starts, the corresponding segment number is not
found

54 The angle-specified stop of coordinate axis motor isn't realized

55 Emergency stop alarm

56 Feed speed is zero when feeding of each rotation.

57 Undefined

58 DNC memory istoo small.

59 Spindle start-up is error,

66 The cutter number isn't checked when the mechanical zero isn't returned or
zero isreturned after starting up.

67 Mechanical zero signa iserror..

68 The spindle clamping ready signal isn't checked

71 The key of keyboard is pressed or the initiate key isn't g ected when starting

up, it'l start wrongly.

72 Thread accelerationis 0

73 The length of thread is too short and can't be processed (Z-direction
acceleration can be enhanced)

74 When thread processing is performed, spindle speed isn't stable or interna
data format iswrong

75 Encoder feedback is O or Z-direction acceleration is too high when thread
processing is performed
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78 Circular interpolation has error

80 Without this I/O port

82 Internal processing data format is wrong/power down protection data is
wrong

83 Illegal processing function

84 Write error of electronic disk

85 Memory isinsufficient when 232 communication is performed

86 Read error of electronic disk

87 Contact with upper computer has error when communication is performed

88 232 Serial communications error

89 Same as 88#

93 USB error

94 Servo-shaft un-enabled

95 U disk can't be used during processing

97 C cutter compensation track has no cross pion

98 Trial period is set wrongly

99 Trial period is expired
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Appendix Two System Parameter Summary Sheet

Parameter Scope Factory | Recommend
number set scope
00 GO0 Fast locating speed setting (mm/min) 200 50-1000
01 Holder reverse lock time set (second) 0.8 0.1-10
02 The cutting tool number of machine tool 4 1-10
03 The spindle 1 gear rotating speed top limit (rpm) (used | 3000 100-8000
for frequency converter anal ogue output)
04 The spindle 2 gear rotating speed top limit (rpm) (used 1000 100-8000
for frequency converter anal ogue output)
05 =0 Machine tool of electro-holder; =l1machine tool 1 0-10
array and change
06 X axis direction clearance (1 min) 0 0-1.0
07 Z axis direction clearance (mm) 0 0-1.0
08 The coordinate of X-axis presetting cutter point which is 0
relative to machine tool zero
09 The coordinate of Z-axis presetting cutter point which is 0
relative to machine tool zero
10 Manual fast speed (mm/min) 5000 0-15000
11 Spindle reversing time delay (second) 0.2 0-10
12 Spindle braking time delay (second) 0 0-10
13 Spindle starting time delay (second) 0.5 0-10
14 MO5 relay pulse output time delay (second) 0 0-10
15 Relay pulse output time delay (M 71—M85)(second) 1.0 0-10
16 Screw in and screw out speed in the thread X direction 5000 0-10000
(see G86 description for detailed information)
17 Initial image, =0 version; =1 manufacturer description 0 0-2
(option); =2 operating image
18 X-axis presetting cutter point set value which is relative 0
to work piece coordinate
19 X-axis presetting cutter point set value which is relative 0
to work piece coordinate
20 Spindle pulse number per rotation 1200 700-4800
21 MO4 output =0: maintaining output; = 1: pulse output 0
22 =0: M0O5closeS1., S2. S3; =1: MO5doesn’t close 0
S1, S2. S3
23 Percentage of unstable spindle speed, the thread can be 5 520
processed when it's |ess than this value
24 Undetermined 0
25 The smoothing tool amount of the last cutting when 0 0-65

processing thread,=0: without smoothing tool (mm)0
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26 Undetermined 1000

27 The segment number increments 0—99 are automatically 10 0-100
generated when editing program; the segment number is
not generated when it's equal to 0

28 The low limit of spindle rotating speed in the time of 100
constant linear speed cutting.

29 The brightness value of LCD when starting up (10—32) 12 6-32

30 The time constant of X direction when it's GO0 | 6000 60000
(millisecond)

31 The time constant of Y direction when it's GO0 | 6000 500-60000
(millisecond)

32 The time constant of Z direction when it's GO0 | 6000 500-60000
(millisecond)

33 The electronic gear multiply factor of X direction 1

34 The electronic gear percentage of X direction 2

35 The electronic gear multiply factor of Y direction 1

36 The electronic gear percentage of Y direction 1

37 The electronic gear multiply factor of Z direction 1

38 The electronic gear percentage of Z direction 1

39 The time constant of various axes when cutting operates 100 50-1000
(millisecond)

40 The time constant of Z axis when processing thread 250 50-1000
(millisecond)

41 Speed top limit when Cutting 5000 2000- 15000

42 Speed low limit when GOO is fast 500 500-60000

43 Looking for slow speed of zero signal when returning 50 1-500
reference point

44 The time constant of each axis of soft limit to stop 200 50-1000

45 Speed top limit for thread cutting (Z direction) 5000 2000-15000

46 Input signal de-jitter number 12 3-30

47 Time delay between electro-holder positive and reverse 0.05 0.0-10
rotation

48 Speed top limit of clearance compensation (time constant | 2000 1000-10000
IS same as 39%)

49 The time constant of X direction screw in and screw out 250 50-1000
de-trailing when processing thread

50 Reverse clearance value of Y axis 0 0-1.0

51 The time constant for various axes of hand wheel 100 100-1000
operating

52 The interval length for thread pitch error compensation 0
of X-axis

53 The point number of X-axis thread pitch error 0

compensation
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54 The interval length for thread pitch error compensation 0
of Y-axis

55 The point number of Y-axis thread pitch error 0
compensation

56 The interval length for thread pitch error compensation 0
of Z-axis

57 The point number of Z-axis thread pitch error 0
compensation

58 The limit for contour error of circular interpolation | 0.002 0.001-0.01
(mm)(0.002 in general)

59 The screw in/de-trailing speed top limit of X direction | 5000 100-15000
when processing thread

60 The positive direction soft limit coordinate of X-axis 0
from the reference point

61 The negative direction soft limit coordinate of X-axis 0
from the reference point

62 The positive direction soft limit coordinate of Y-axis 0
from the reference point

63 The negative direction soft limit coordinate of Y-axis 0
from the reference point

64 The positive direction soft limit coordinate of Z-axis 0
from the reference point

65 The negative direction soft limit coordinate of Z-axis 0
from the reference point

66 The input terminal number of X-axis reference point 40
coarse positioning signal

67 The input termina number of Y-axis reference point 34
coarse positioning signal

68 The input termina number of Z-axis reference point 33
coarse positioning signal

69 The input terminal number of X-axis reference point fine 40
positioning signal

70 The input terminal number of Y-axis reference point fine 34
positioning signal

71 The input termina number of Z-axis reference point fine 33
positioning signal

72 Positive direction limit input terminal number 2

73 Negative direction limit input terminal number 4

74 External general alarm input terminal number 21

75 Y -axis machine in its zero of the workpiece coordinate 0
system coordinates (for milling)

76 Spindle high/low speed input terminal number 8

77 The spindle 3 gear rotating speed top limit (rpm) (used 1000
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for frequency converter anal ogue output)

78 The spindle 4 gear rotating speed top limit (rpm) (used 1000
for frequency converter anal ogue output)
79 The top limit for holder positive rotation (44# alarm 8
occurs at the start of holder positive rotation)
80 Position ring constant m (0—50) 0
81 Position ring constant KP (5—100) 80
82 Position ring constant KD (0—50) 0
83 The spindle reversion time delay at the time of rigidity 0
threading
84 Self-specified thread tooth type angle I, used for single 0
side thread cutting.
85 Self-specified thread tooth type angle Il, used for single 0
side thread cutting.
86 Speed for each axis of returning to machine tool zero 6000
87 The feed length increased of each millimeter at the time 0 0-15
of rigidity threading
88 The feed speed of thread X direction 3000 1000-5000
89 The waiting time of feed axis angle-specified stop | 20.000
(millisecond)
20 X-axis driving alarm input port number 7 0-40
91 Y-axis driving alarm input port number 5 0-40
92 Z-axis driving alarm input port number 14 0-40
93 A-axis driving alarm input port number 30 0-40
94 Spindle start-up normal input port number 0 0-40
95 Spindle clamping solenoid valve output port number 9 0-24
96 Spindle loosing solenoid valve output port number 0 0-24
97 Spindle clamping pedal swith input port number 0 0-24
98 Spindle loosing pedal swith input port number 0 0-24
99 Servo open high voltage main circuit output port number 0 0-24
100 0 0-50
101 Time delay from opening servo high voltage to output servo 0
enabled (second)
102 Three-position switch loop start bit input port number 28 0-40
103 Three-position switch spindle stop input port number 26 0-40
104 Time delay from outputing servo enabled to open servo-motor 0 0-50
internal contracting brake (second)
105 Spindle hydraulic clamping oil cylinder power-on time (second) 0 0-50
106 Spindle hydraulic loosing oil cylinder power-on time (second) 0 0-50
107 Spindle hydraulic clamping in-position signal input port number 0 0-40
108 Time of checking spindle hydraulic clamping (second) 0 0-50
109 Lubricate output port number in fixed time 0
110 Interval of lubricating in fixed time (second) 0
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111 Start-up time of lubricating in fixed time (second) 0
112 External cycle pause switch input port number 29 0-40
113 Power-on open servo R ST strong power relay delay (second) 0 0-50
114 Set value of Y-axis preset cutter point corresponding to the 0
workpiece coordinate (mm)
115 Hand vein patterns to choose 0
116 The end of the electromagnetic valve into the frame relay
117 Tailstock start button input slogan
118 Undefined
119 Custom external alarm number (zero do not open) 0 05
120 Default display mode of operation processing (0~2) 0 02
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00#

Bool | Boo2 | Boo3 | Boo4 | | Boos | Boo7 | BOOS
B0O01: =1: Radiusprogranming =0: Diameter programming
B002: =1: The function of milling machineinterface =0: The function of lathe interface
B003: =1: When the program execution completes, M05 and M09 are not inserted

automatically
=0: When program execution completes, M05 and M09 are inserted automatically

B004: =1: thethird movement axis are opened under lathe execution mode, whose function
isvalid when B001=0

B006: =1: Z axisopenselectronic gear function =0 : Z axisdoesn't open electronic
gear function.
B0O07: =1: Y axisopens electronic gear function =0: Y axisdoesn't open electronic
gear function.
B008: =1: X axis opens electronic gear function =0: X axisdoesn't open electronic
gear function.

00# factory set is 0000011

01#

BO11 BO12 BO13 BO14 BO16 BO17 BO18

BO11 : =1 : Dynamic thread pitch error compensation values are displayed on the
operation interface, and their valuesare respectively signified with XH. YH and ZH

B012: =1: MO03, MO4 is pulse output
=0: MO03, MO04islong signa output
B013: =1: MO5closesS1~$4
=0: MO5 doesn’t close S1~$4
B014: =1: Recover therotation of previous spindle after threading ends
=0: Not to recover the rotation of previous spindle after threading ends
B0O16: =1: Z axisopensthread pitch error compensation function
B0O17: =1: Y axisopensthread pitch error compensation function
B018: =1: X axisopensthread pitch error compensation function
01# factory set is 00000000

02#

B021 B022 B023 B024 B026 B027 B028

B021: =1: Thereversion clearance compensation condition is displayed dynamically on the
operating interface, and signified with XK . YK | ZK
B022: =1: Open soft limit function
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B023: =1: Each axis stops suddenly at the soft limit
=0: Each axis stopswith speed reduction (recommendation)
B024: =1: It'svalidthat the soft limit mustn’t return to the reference point.=0: It's valid that
the soft limit must return to the reference point

B026: =1: Z axisopensreversion clearance compensation

B027: =1: Y axisopensreversion clearance compensation

B028: =1: X axisopensreversion clearance compensation

02# factory setting is 00000111

03#

B0O31 B033 B036 BO37 BO38

B031: =1: Self-verifying is passed after starting up, and CNC outputs ENABLE signal  to
the servo driver  (each axis and contact point output)
=0 : sdf-verifying is passed after starting up, and CNC doesn't output ENABLE sign
to the servo driver  (each axis and contact point output)
B033: =0: The auto-cycle can be valid that the system must return to reference point
(machine tool zero) after power-on.
=1: The auto-cycle can be valid that the system doesn't require returning to reference
point (machine tool zero) after power-on
B034: =0: Recover the workpiece coordinate of current cutter after returning to the
reference point of machine tool (REF=0 must be valid)
=1: The workpiece coordinate is reset to zero after returning to the reference point of
machine tool.
B036: =1: Thefunction of Z axis returning to the reference point is opened,
=0: Thefunction of Z axis returning to the reference point is unopened.
B037: =1: Thefunction of Y axisreturning to the reference point is opened,
=0: Thefunction of Y axisreturning to the reference point is unopened.
B038: =1: Thefunction of X axisreturning to the reference point is opened,
=0: Thefunction of X axis returning to the reference point is unopened.
03# factory set is 10000111
04#

Bo4l | Bo42 | Bo43 | Boaa | BOss BO46 | B047 | BO48

B041-B048 respectively indicate whether the input level from 8# input port to 1# input port
ishigh level (=1) validity or low level (=0) validity

044 factory set is 01000000

05#

BO51 | BO52 | BOs3 | BOs4 | BOSS BOS6 | B057 | BOS8

B051-B058 respectively indicate whether the input level from 16# input port to 9% input port
ishigh level (=1) validity or low level (=0) validity
05# factory set is 00100000

06#

B0O61 B062 B063 B064 B065 B0O66 B0O67 B0O68

B061-B068 respectively indicate whether the input level from 24# input port to 17# input
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port ishigh level (=1) validity or low level (=0) validity
06# factory set is 00000000

o7#

Bo71 | Bor2 | Bo73a | Bo7a | BOovs | Bove | Bovz | BO7B

B071-B078 respectively indicate whether the input level from 32# input port to 25# input
port is high level (=1) validity or low level (=0) validity
07# factory set is 00000000

0s#

BO81 B084 B086 BO87 BO88

B081: =1: spindle M function is output with 4-gear speed rotation and the 4-gear s peed is
selected by M41-44, which is suitable for converter with mechanical gear of the
4 gear. The 4-gear speed is determined by the parametersof  3#. 4# and 77#.
=0: Select spindle high and low signal, which is suitable for the spindle converter
with high and low speed mechanical conversion, and high and low signal is input
into the system. The analogue top limit for 3# or 4# of P parameter is determined
by the spindle high and low signal.
B084: =0: Output servo enabling signal after being powered on and waiting servo to be
ready
=1: Output servo enabling signal after being powered on and then wait for the servo
ready signal
B086: =1: Thereversion movement of Z,=0: The positive movement of Z
B087: =1: Thereversion movement of Y , =0: The positive movement of Y
B088: =1: Thereversion movement of X, =0: The positive movement of X
08# factory set is 00010000

09#

BO91 B092 B096 B097 B098

B091: =1: Open flexible treatment of thread processing =0: Itisnot opened.

B092: =0: Soft limit is determined by the machine tool coordinates =1: The soft limitis

determined by the work piece coordinates.

B096: =1: When the CNC is powered on, it will send ENABLE contact signal to servo output,
later checking whether the READY signal of Z direction servo is received. If it's
not received, the error of "Drive is not ready" is displayed on the operating
interface.

=0: The READY signal of servoisn't checked.

B097: =1: When the CNC is powered on, it will send ENABLE contact signal to servo output,
later checking whether the READY signal of Y direction servo is received. If it's
not received, the error of "Drive is not ready" is displayed on the operating
interface.

=0: The READY signal of servo isn't checked.

B098: =1: When the CNC is powered on, it will send ENABLE contact signal to servo output,

later checking whether the READY signal of X direction servo is received. If it's
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not received, the error of "Drive is not ready" is displayed on the operating

interface.
=0: The READY signal of servoisn't checked
09# factory set is 00000000

10#

B101 B102 B106 B107 B108

B101: =1: Low vibration mode when the feed is selected
=0: Selecting high precison mode of speed
B102: =1: The Sfunction isdisalowed to implement S1, S2, S3 and $4 to control the spindle
4 gear electrical shift
=0: The S function is allowed to implement S1, S2, S3 and $4 to control the spindle 4
gear electrical shift.
B106: =1: The Z direction is signified with circumference, 0—360 degree  =0: The X
direction is signified with length
B107: =1: TheY direction is signified with circumference, 0—360 degree  =0: The Y
direction is signified with length
B108: =1: The X direction is signified with circumference, 0—360 degree  =0: The X
direction is signified with length
The factory set of 10# is 000000

11#
Bi1 | B112 | B13 | Bu4 | | Bu6 | B17 | BuS |
B111: =1: Specia machinetool control (the function is determined according to the special

machine quality). =0: General system control.
B112: =1: Emergency stop/M77 is output at limit, (the alarm lamp can be controlled) =0:
Don't output alarm signal.
B113: =1: The spindle analogue selects 0—5V. =0: The spindle analogue selects
0—10V.
B114: =0/1: Electric Tool output of the tool isto/ tool carrier signal inversion reverse swap.
B116: =1: One switch that X direction returnsto reference point, it's the coarse positioning
when pressing and fine positioning when releasing
=0: Two switches that X direction returns to reference point, and the coarse positioning
and fine positioning are separated
B117: =1: One switch that Y direction returns to reference point, it's the coarse positioning
when pressing and fine positioning when releasing
=0: Two switches that Y direction returns to reference point, and the coarse positioning
and fine positioning are separated
B118: =1: One switch that Z direction returns to reference point, it's the coarse positioning
when pressing and fine positioning when releasing
The factory set of 11# is 00000000

12#

B121 B122 B123 B124 B126 B127 B128

B121:=1: External hand-operated pulse generator is effective, and the axis selection and
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multiplying factor is controlled externally
=0: Adopt keyboard to set axis selection and multiplying factor
B122: =0: Serial communications baud rate is 9600
=1: Baud rate is 19200 (pre-option, specia order)
B123: =0: Chineseinterface
=1: Englishinterface
B124: =1: Lubrication from time to time to open. Lubrication interval set by the 110 #,
Lubrication from 111 #, Output from the set # 109,
B126:=0: G97 recovers the previous analog quantity after canceling the constant speed
processing
=1: Not to recover
B127: =0: Spindle andog quantity outputs0~5V or 0~ 10V.
=1: Spindle analog quantity outputs -10V ~ 10V, 0~-10V isreversion, 0~10V is
positive rotation.
(B127 is option which must be customized)
The factory set of 12# is 00000000

13#

B131 B12 | B133 | B34 | | B13 | B137 | BI138

B131=0: The spindle S programming, it'svalid with M03. =1: The spindle S programming,
it's valid without M03.
B132=0: 31 series system has no $4 function (only S1, S2 and S3) =1: 31 series system
has $4 function.
B133=0: Defining M78 as $4 output (it's only valid when ES4=1)  =1: Defining M79 as $4
output
B134: =0: MO5 closes analog quantity output. =1: M05 doesn't close analog quantity output
B136: =0 Z-axis returns zero in positive direction =1 Z-axis returns zero in negative
direction
B137: =0: Y-axis retums zero in positive direction =1 Y-axis returns zero in negative
direction
B138: =0: X-axis returns zero in positive direction =1 X-axis returns zero in negative
direction
The factory set of 13# is 10000000
14#

B141 B142 B143 B144 B145 B147 B148

B141:=0: Externa on-off signal detection spindle start-up

=1: When the spindle encoder checks that the spindle speed is greater than 50RPM,
spindle will start normally

B142:=0: The general external alarm only gives prompt (error 42)
=1: The general external alarm is used as severe alarm, and the stop movement control
is switched to manual operation
B143:=1: When the third axis (Y axis) of machine tool is effective as spindle position/speed
mode, M05 sends M29 (switched to position mode)
=0: When the above is effective, M05 doesn't send M29 (maintain the speed mode)
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B144: After M03 and M04 command start the spindle, they will check whether spindle starts
normally
=1: Check whether spindle starts normally
=0: Not to check whether spindle starts normally
The testing time is determined by No. 11 of system, if No. 11 time is exceeded, 59#
error will be given
B145: The third axis Y-axis working mode
=1: Y-axisisthe main axis which can switch position/speed mode
=0: Y axisisthe straight line position moving axis of normal axis
B147:=0: When the electric holder changes tool, confirm the tool number after completion.
=1: Not to confirm tool number after the tool is changed
B148: It'sinternal parameter which must be set for O
The factory set of 14# is 00000000
15#

B151 B152 B154 B155 B156 B157 B158

B151:=0: Cutter compensation modification value workpiece coordinate
=1: Cutter compensation modification values minus workpiece coordinate
B152:=1: The access of system three-position switchisvalid  =0: Invalid
B154: The parity mode of tool number of special type holder (one of P5#=2~10 must be
specified)
=1: Tool number odd parity
=0: Tool number even parity
B155: =0: Open keyboard buzzer
=1: Close keyboard buzzer
B156: =1: Cancel servo high-voltage relay output after driving alarm
=0: Not cancel
B157: =1: Cancd driving enable signal after driving alarm
=0: Not to cancel driving enable signal after driving alarm
B158: =0: Adopt various axes combined direction limit
=1: Limit of various axes and various directions independent parted mode (option)
The factory set of 15# is 00000000
16#
Option. Function option of pressing RESET key or soft reset is performed, to be updated. It's
valid by selecting 1 (it's valid for software version V5.1 above)

| 162 | | B167 | B168

B162: =0: oft reset button when the implementation of the CAN, Auto-stop processing
B167: =0: Soft reset when the cooling clearance

B168: =0: Soft reset when the spindle clearance

The factory set of 16# is 00000000

17#:  Special machine tool category option:

The special functions such as water-jet flow, grinding machine laser and flame cutting can be
respectively selected, please contact supplier for details

18#
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B181 B182 B183 B184 B186 B187 B188

B181: During the course of executing automatic processing program, whether M10 and M11
are permitted valid after start-up to meet continual bar block feed when spindle operates, this
function is strictly limited, and the user can use it when safety is guaranteed.

B182:=0: Spindle clamp / release button switches the two long-input signa

=1: Spindle clamp / release button switch, enter ainput signal

=0: Spindle clamping and loosing startup in the processing is prohibited

=1: Allowed, but it's prohibited using when safety hasn't be confirmed
B183:=0: Up and down Z axis of water-jet flow special machine tool is on-off

=1: Up and down Z axis of water-jet flow special machine tool is servo/stepping motor
B184:=0: Clamping/loosing pedal switch of spindle is single switch

=1: Clamping/loosing pedal switch of spindle is ganged switch, one switch is clamped

and the other one isloosened

B186, B187, B188:=0: When the fine positioning of returning to machine tool reference point

starts, the moving axis will move reversely
=1: When the fine positioning of returning to machine tool reference
point starts, the moving axis won't move reversely

The factory set of 18# is 00000000

19#

B191 B192 B193 B194 B196 B197 B198

B191:=1: Check whether spindle has been clamped before start-up=0: Not to check.
B192:=0: The mechanical origin can be only returned after power-on by continually pressing
manual feed button, and this axis can move;
=1: Press the manua feed button when returning to mechanical origin after power-on,
and this button can be released after start-up of this axis;
B193:=0: After the startup of spindle is checked normal, use external I/O port to inpuit.
=1: After the start-up of spindle is checked normal, use the state recorded in the
system.
B194: =0: Timelubricationison; =1: Timing lubrication is off.
B196, B197, B198:=0: Z axis, Y axisand X axis motor won't use internal contracting brake
=1: Theinternal contracting brake functions of Z axis, Y axisand X axis are opened
The internal contracting brake will output internal contracting brake release signal after
delaying PA4# when the servo enabled is output in one axis or multi-axis system, when servo
gives alarm, cancel all internal contracting brake release signals
Theinternal contracting brake outputs TRF signal of each axis and servo interface
20#

B201 B202 B203 B204 B205 B206 B207 B208
B201: =1: S1 ~ $4 spindle clearance Analog
=0: Not close

B202: =1:S1~ $4 Coding output
=0: General output

Programming S1 S2 S3 A
function
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Coding S1,S3 S1,4 S2,S3 S2,4 B202=1
Output port
Genera S1 S2 S3 A B202=0
output port

B203: =1: Procedures for monitoring the effectiveness of clamping spindle, Once the void, police
issued a serious error
=0: Not detection

B204: =1: Open 3 lights function

; =0:Not open
B205: =1:Press CAN key to close3 lights function; =0:Not close
B206: =1: When running in paralel on / off axis, Main function of running down to the
implementation of the procedures
B207: =1: Spindle clamp / release in the process of implementation of the follow-up procedures
for processing
B208: =1 Electric Tool Tool Change in the process of running follow-up procedure

The factory set of 20# is 00000000

21#
B218
B218: =0: Every time the power to remove the piece; =1 not Clear
The factory set of 21# is 00000000
28#
B2s1 | B282 | B283 | B284 | B285 B286 | B287 | B288

B281-B288 respectively indicate whether the input level from 40# input port to 33# input port is
high level (=1) validity or low level (=0) validity
The factory set of 28# is 00000000
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Appendix Four System interfaces structure

|Pr0gramme | Opert |Parameter | usb

| Rest |

{_’1Position| Input | Output | Spindle |UartTest| Alarm | |

___’iToolpara|Sys para| Bitpara |PitchErr|CoordOfst| Init | |

_’|HD. Wjeel | Inc. Jog | Jog

| Auto |Mch.Zero| Ref. Pos |Prg.Brws| Graph

______’|SpaceCHK|FileAttr| Delete | Copy | UART |USB disk| Browse | Edit

Delete

Cop

|1u0m089mem '8014|

—  Edit

| LineHome |

__{ LineHome

__l LineEnd |

__J FileHome |

|| Filefnd |

FileEnd

Return

=l
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(]

@
==l
g ||z
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Appendix Five Software upgrade

Appendix Five System software upgrade
and user interface renewal

All the WASHING CNC systems can be upgraded through USB disk. System upgrade
can be executed without opening the machine box on the working floor. The upgrade
will not effect the original parameter file, machine tool coordinate system, cutter
compensation and machine tool status information, that means the operations to
re—establish parameter file, cutter compensation, etc, are not needed when finished

upgrade, including bootup interface

1. System software upgrade

1.1 When system software up grade is needed
1. Customized upgrade software with new function.

2. The system gained new function.

3. System software renewal

1.2 How to get upgrade software
The system upgrade software name of WASHING company is WXSYS, you may get the

upgrade software through the following methods:
1. Directly provided by technical service of WASHING company.
2. Provided in email from Nanjing WASHING CNC Technology Co., Ltd
Note: Upgrade software files known as:
97T System:SYS97T 98T System:SYS98T
320T System:SYS360T 320TI System:SYS360TI

1.3 How to enter System upgrade interface or download user pitcture
interface.
Press hardware reset button to reset system(hardware reset button is beside the

USB disk port, you can find it when open USB disk port cover), and press buttong
ALT before pressing system hardware reset button, or press ALT button when power—on
system, until it popup input box “please input password” (see illustration 1.1),
then release ALT button. Input password in the input box (initialized
passwordXZ0012), and press ENTER, the system will popup system ungrade interface.

Note:97T/98T System has no ALT key, please use previous page.

USB: press this button to select upgrade through USB disk

serial port:press this button to select upgrade through serial port

system software:press this button to select upgrade system software

user interface:press this button to select renew user interface

CHN font:

confirm: the system start to upgrade system software or renew user interface when
pressing this button.
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1.4 How to upgrade system through USB disk

Opertation steps below:

1. Get the system upgrade software, see method in Section 1.2.

2. Save the upgrade software named as WXSYS to USB disk root directory

3. Enter system upgrade interface

4. In system ungrade interface, press (USB), and press (system code),

the two buttons showing as pressed status, see illustration 1.3

5. Press (confirm), the system starts operation to upgrade, and popup system
upgrade progress interface, see illustration 1.4, and showing current system upgrade
steps until the interface prompts information as "system upgrade finished, please
restart system” that means the system upgrade is accomplished.

6. restart system, check whether the system can proper start or not, if it can
proper start, it means the system upgrade successfully. You may operate the machine
tool for some simple test, such as: cutter change, etc, if test passed, the system
may carry out trial processing operation, if trial processing passed, the system
may execute normal processing operation.

2 .User bootup interface renew
The system provides a certain space to store user bootup interface (T/M/W is
300K, Ti/Mi is 150K), you may download the picture to the CNC system through USB
disk or serial port, and the system will display the renewed picture when bootup
in the future. The maximum system supporting picture size is 640x480 pixel, and
the T/M/W supporting 256 color, and Ti/Mi supporting 16 grade of grey level.
2.1 How to edit their own user interface boot
You may use the picture tools in the Windows operation system to edit pictures,
and save the edited picture to format as 256 color (T/M/W system) or 16 bitmap (Ti/Mi
system), 640x480 pixel, Upon completion of editing, Save the file, Custom file name
When using U-boot disk for the screen upgrade:
97T System:USRI7TT 98T System:USRIST
320T System:USR360T 320TI System:USR360TI

2.2 How to renew user interface through USB disk

Save the generated file of USERPIC into USB disk root directory, the operation
process to renew user interface is the same as the operation process to upgrade system
software, change the operation of selection “system software” to selection “user
interface”. Or in the system upgrade interface, press (system code) to upgarade
system file, press (user interface) to upgrade user interface, and the other
operations are the same.

Operation steps below:

1. Save the generated file of USERPIC to USB disk root directory;

2. Enter system upgrade interface (see Section 1.3)

3. In the system upgrade interface, press (USB) and (user interface),

the two buttons are in pressed status;
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4. Press (confirm), starts system upgrade operation and popup download user
picture progress interface and showing current system upgrage process steps until
the interface shows information “system upgrade finished, please restart system”
to indicate the user picture download and renewal accomplished;

5. Restart system, check the interface displays properly or not. If it is needed

to adjust the picture, repeat the operation according to section 2.1, and section
2.2.
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Appendix SIX How to use serial port to
excute DNC processing

1 To excute DNC processing through serial port by our
communication software singlecomm

1.1 How to get communication software

WASHING provides serial communication software: SingleComm. exe, you may get the
software in the following methods

1. Directly provided by technical service of WASHING company.

2. Download from WASHING website in the page of software download. WASHING website:
http://www. wxcne. com

3. Provided in email from Nanjing WASHING Technology Device Co., Ltd

1.2 Serial communication cable connection
Shut down PC and the system, connect the PC and the system serial port with serial

communication cable.

1.3 Operation on the 320W system end

Start CNC system, enter serial DNC mode (see details in Section 3.5 system

operation)

1.4 Settings

Start PC, execute software SingleComm, click the " tool (T)” menu in SingleComm,
select the”Options”, and it popup dialog box “Options” (see pic 1.), select the
corresponding serial port number ( the serial port number of the port connecting PC)
and system type 21D, 21XT, 31D, 31XT, 99T, press OK and setup communication software
on the PC end is finished.

m

Attr— |
ibute

Serial port numbe:r:||:l:lh11 W |

System type :| 21D, 21T, 311, 31XT, € |

0k || Cancel

Pic 1: communication parameter setup

1.5 Select the process programme

Click the “operate (0)” menu of SingleComm, select the option “send file(S)”,
it popup the dialog box “select the file to send” (see pic 2) and select the NC programme
for processing
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Select file to send
Laok ir; I@ My Documents j . I:jg -

|_IMetrowerks
@My Pictures

1

2

File narne: |1 MC Open I
Files of type: I*_nc j Cancel |

Pic 2: select the file to send

4

1.6 Send programme and start DNC processing

When selected the NC programme, click “open” in the interface as Pic 2, the PC
send the programnme to CNC system, and the CNC system start machine tool to DNC
processing:

"I singleComm1.2 - Untitled 1Ol =|

File Edit “iew Operate Tool Help

DeH =86 EE| 2

"I sending o ] 4|
COok1 310,320 Bytes: 2044

GiDocuments and SettingsiAdministratoriMy Documentsh1 NC

Cancel

11:01:55 Begin to send file

0 o

Ready [cap i Y

Pic 3: Sending DNC processing programme

2. To excute DNC processing through serial port by third
party provided communication software

It is not recommended to execute DNC processing through a third party communication
software on CNC system unless you convincible reasons to persuade yourself to adopt
the third party communication softeware and have enough understanding to serial
communication.

General operations are similar. On the forth step to correctly setup the
communication parameter as 9600 baud rate, odd verification, the data digit is 7 bit,
and stop digit is 1 bit .
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Appendix Seven Programme illustration

Example: See part as below.

Material : cooper, semi-finished part: forged part, unilateral allowance 1mm,

The thread is metric straight thread, pitch 1.5 mm,

1# cutter: internal turning tool(boring tool)

2# cutter: slot cutter(slot width equals to cutter width as 3mm);

3# cutter: thread chaser

cutter entry pointis (X100,Z50)
Tn]
= | =T =
=5 ’
R4
7 _
1. EXIE®
G RE 15 |start point (X100, 2507
L]
%
N0010 M03 S1500
N0020 GO0 X100 Z50
NO030 T1
N0040 GO0 X30
NOO050 GO0 z0

N0060 GO1 X55 F150

N0O070 GO1 X39.5

NO080 GO1 X36.5 Z-1.5
N0O090 GO1 Z-26

N0100 GO3 X30 Z-30 R4 F100
N0110 GO1 z-37

(process end face)

(chamfer 1.5x45)

(internal hole turning ¢$38)
(internal arc turning R4)
(internal hole turning$30)

N0120 GO0 X28 (cutter retract in X axes direction)
N0130 GO0 Z50 (cutter retract in Z axes direction)
N0140 T2 (change internal slot cutter to cut slot)
NO0150 GO0 X35 (rapid engage)

N0160 GOO Z-18
N0170 GO1 X44 F150

(rapid engage)
(slotting)

N0180 GO0 X36 (rapid retract)

N0190 GO0 Z50 (rapid retract)

N0200 T3 (change threading tool to process thread)
N0210 S700

N0220 GO0 X36.5 72

N0230 G86 Z-16 K1.51-4 R2 L4
N0240 GO0 X100 Z80

N0250 M05

(rapid engage)
(threading)
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N0260 T1
N0270 GO0 X100 Z50
N0280 M02

see part below:
semi-finished part:

Example two:
Material :45#, forged part, unilateral allowance:
The thread is inch size tapered thread, pitch is 1/14”

2# cutter:

Imm,

1# cutter: external turning cutter, external thread chaser

cutter entry point (X100,2160)

30

20

R4

=

@ 40

g

£

|
X

N0010 M03 S1000
N0020 M08

NO030 GO0 X100 7160
N0040 T1

NOO50 GO0 X44 730.2
N0O060 GO1 X30 F120

1. Bx45®

start point (x100, z160) e

(rapid engage)
(rough turning end face)

N0070 GO0 Z107 (rapid retract)

N0080 GO0 X18.4 (rapid engage)

N0090 G01 Z104 F120 (slow engage)

N0100 GO1 X20.4 284 (rough external taper turning,dia. allowance 0.4)
N0110 GO1 Z34 (rough external turning ¢20)

N0120 G02 X28 730.2 R3.8 F80
NO0130 GO1 X40.2 F120

(rough turning R4)
(rough end face turning)

N0140 GO1 Z10 (rough external turning$40)
N0150 GO0 Z104 (rapid retract)

NO0160 S1500

N0170 GO0 X24 (rapid engage)

N0180 GO1 X10 F120 (fine turning end face)
N0190 GO1 X15

N0200 GO1 X18 2102.5 (chamfer1.5x45)

N0210 GO1 X20 Z84 (fine taper turning )

N0220 G01 234 (fine external turning ¢20)

N0230 G02 X28 Z30 R4 F80
N0240 GO1 X40 F120

(fine turningR4)
(fine turning end face)

N0250 GO1 Z10 (fine external turning40)

N0260 GO0 X100 2160 (rapid retract)

N0270 T2 (change thread chaser to threading)
N0280 S700

———+— 14 teeth perinch
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N0290 GO0 X17.8 2106 (rapid engage)

N0300 G87 X20 Z84 K14 14 R1.96 L8 (turning taper thread)
NO0310 GO0 X100 2160

N0320 MO05

NO0330 M09

N0340T1

NO0350 GO0 X100 2160

N0360 M02

Example: 3. the partin the below, total three cutters
1# cutter: 90°external turning cutter, 2# cutter: 5mm slotting cutter (5mm),
3# cutter : 60° threading cutter
semi-finish part $60 X150, material: aluminum

Ip]
3 3 3 g fe <
S S S S ISY ™
>
o RES
R15 2% Q
0
9 11_16 24 30 9 3 1015 15 _13
130
programme:
N0010 GO0 X70 Z130
N0020 M03 S800
N0030 G0O1 Z127 F80 (slow engage)
N0040 X-0.5 (turning end face)
NO0050 GO0 7130 (rapid retract)
N0060 X56.2 (rapid retract)
N0070 GO1 Z0 F80 (rough external turning$56)
N0080 GO X58 (rapid retract)
N0090 7130 (rapid retract)
N0100 GO1 X50.5 F80 (slow engage)
N0110 Z14 (rough external turning)
N0120 GO0 X52 (rapid retract)
N0130 7130 (rapid retract)
N0140 GO1 X44  F80 (slow engage)
N0150 Z70 (rough external turning)
N0160 GOO X46 (rapid retract)
N0170 7130 (rapid retract)
N0180 GO1 X40 F80 (slow engage)
N0190 270 (rough external turning)
N0200 GO0 X42 (rapid retract)
N0210 Z130 (rapid retract)
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N0220 GO1 X36.2 F80
N0230 Z75

N0240 GOO X38

N0250 7130

N0260 GO1 X28.5 F80
N0270 X30.5 7125
N0280 2104

N0290 GO0 X90

NO300 2200

N0310 TO2

N0320 M0O3  S400
N0330 GO0 2107

N0340 X32

N0350 GO1 X26.2 F20
N0360 GOO X52

N0370 720

NO0380 GO1 X34.2 F20
N0390 GO1 X52 F80
N0400 GO0 72200

N0410 T3 S1200

N0420 GO0 X32 7127
N0430 GO1 X30 F80
N0440 7114

N0450 X26 7112

N0460 2107

N0470 X36 297

N0480 Z89

N0490 X54 750

NO500 X38 726

N0510 720

N0520 X58 729

NO530 GO0 297

N0540 GO1 X36 F80
NO550 789

NO560 G0O2 X30 Z80 R15
NO570 G02 X40 Z65 R25
NO580 GO3 X40 235 R25
NO590 G02 X34 726 R15
N0O600 GO1 720

N0610 X56 79

N0620 Z0

N0630 S400

N0640 GOO X58

N0650 7132

N0660 X30

N0670 G86 7110 K1.514 R1.35 L8
N0680 GO X70

N0690 72200

NO700 T1

NO0720 M02

(slow engage)

(rough external turning)
(rapid retract)

(rapid retract)

(slow engage)
(chamfer)

(rough external turning)
(rapid retract)

(rapid retract)

(rapid engage)
(rapid engage)

(rapid retract)
(rapid retract)
(rough external turning)
(slow retract)
(rapid retract)

(slow engage)

(fine external thread turning ¢30)
(chamfer)

(fine external turning$26)

(fine taper turning)

(fine external turning$36)

(rough external turning)

(rough external turning)

(rough external turning)

(rapid retract)

(slow engage)

(slow engage)

(fine turning clockwise R15)

(fine turning clockwise R25)

(fine turning counter clockwise R25)
(fine turning clockwise R15)

(fine external turning$34)

(fine taper turning)

(fine external turning ¢56)

(rapid retract)
(rapid retract)
(rapid engage)
(threading)

(rapid retract)
(rapid retract)
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Address: Centralized Industria Zone, DongShan
Bridge, JangNing District, NanJding City, JiangSu
Province
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