Clean Rack Pinion
CRP Series.
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Clean Installation
Various Selections
Integer Movement
Multiple Tooth Contact
Generated Tooth Profile
High Acceleration

High Efficiency
Extremely Slient

High Dynamics

Simple To Use

Shrink Fitting Bolt Clamping Rack
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GGB) Clean Rack Pinion 2

s AZ [Performance experiments]

a3 1. Ml 3 HEHEX] A a3 2. Fux 49
Figure 1. Reliability & emergency impact test Figure 2. Accuracy test
MU AH [Accuracy test]
Pose Acc 2-XY i G
H ZEC|™d = [Absolute accuracy] e
ZX s [Specimen model no.] : f i"ﬁzﬂ
/L9l [Pinion] : CRPO04-P-A-BOGMO5018 [ 1= 17 =
28 [Rack] : CRP004-R-S-930 S : . =
0|&7{2| [Traveling range] : 5m - : Y u | ':‘:i:..
=X 2 [Ambient temperature] : 20°C B | &~ %A f e
=™ ZH| [Measuring equipment] : e y :;,'m;
20| X E2H7 [Laser tracker] s
=X A1} [Results] : +0.03mm i3
> Qolol A™IIE MK =7, o - - w - -
FHOX oS -

> Measuring absolute positioning from arbitrary origin / No accumulated error
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(iGB Clean Rack Pinion 3

B EMEE (RIK]) LU (S Z) [Linear transmission (positioning) accuracy (with load)]
=™ H [Specimen model no.] :
O|L|® [Pinion] : CRPO60-P-A-BO8M10045
2§ [Rack] : CRP060-R-S-1040
0|&7{2| [Traveling range] : 0~2m
25 [Ambient temperature] : 20°C

.|
o
HZHH| [Measuring equipment] : 2|L|0{ YA [Linear Encoder]

¥ JIH

0.04
------ 1500N CW
0.02 === 1500N CCW
. ) G < W - S A 2500N CW
=== 2500N CCW
002 +———#+—% & et v Aot L oo 4000N CW
=== 4000N CCW
-0.04

M4 [Results] : £0.03mm

L 2|™CHH| 2 X MolsHE| @A &5
Yo7 AS. (FGHEIA| LA gt0] &LEStIT LAfgt O/Lfof AUE.)
2eIHB0 OB Y YE HHYS
LXK GE.

\% -||>f

> One revolution of pinion vs. linear motion of rack error measurements
No backlash (Error in direction change < error in the same djrection)
Maintain the same poisoning accuracy under different load condition

No accumulated error

H {sHULS (5= Z) [Repeatability (with load)]
HHH [Specimen model no. :
oL [Pinion] : CRP0O60-P-A-BO8M10045
2§ [Rack] : CRP060-R-S-1040
0|& 2| [Traveling range] : 0~2m
Y2E [Ambient temperature] : 20°C
YZH| [Measuring equipment] : 2|L|0{ YA LE [Linear Encoder]

¥}

|
ESYS
=
=
=
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(iGB) Clean Rack Pinion 4

***®:* 1500N CW
= #= 1500N CCW
*+°A** 2500N CW
= (= 2500N CCW
*+ ¥+ 4000N CW
=®= 4000N CCW

Z™Z 1 [Results] : £0.005mm

> ol QIX|of Cft e IXIZY HUSQIX MBS 57
Y LS. (HYHBA 23170 SYYBHH 2XZt o/Lfof AS.)
seppRI) o HEFLUE HHYS
LXK G2

D> Repetitive positioning accuracy at arbitrary position
No backlash (Error in direction change < error in the same direction)
Maintain the same repeatability under different load condition

No accumulated error

B 2 2 / Noise
=™ [Specimen model no.] :
IO|L| [Pinion] : CRPO04-P-A-BO6M05018
2 [Rack] : CRP004-R-S-930

=X 25 [Ambient temperature] : 20°C
Z7ZHH| [Measuring equipment] : OFO|3 22X 3 H|A|HE} [Micro phone & decibel meter]
=100
£ 90
80
70
50 =
40
30 m/S
0 1 2 3 4 5
iGB@gear-box.com SE]M,'Q;OE



@GB:@ Clean Rack Pinion

> oL el o™ So
2E, g%,

ojst M2 2 SE0M ZHE A2
M0/, HO|SH/0/0f ESf AL EE

> Noise is measured at each linear velocity when the pinion is driven to rotate

Including related-noise (e.g, noise caused from motor, LM guide, gearbox, cablevayor etc)

¥ oglo] BWS MW ZHAO|M, BALE, FHI

HA =
xto|zt As + AsUHCh

ANSES FEHHELIC

Anztoznt

, ZEBE, HYxe| TR0 me
AM87tsstH, HEo East ¥HE JHLHES

[Each measurement values are based on practical measurement.

It depends on related elements, ambient condition, assembly accuracy, workmanship and

SO on.

specifications on catalogue for selections.

The measurement value can be used as reference only.

Please refer

CRP 7HH M 0f [CRP quick selection example]

m(kg)
(FSEE =3 / including
all the driving system)

AV(mss)

t(sec)

) Tl

B T 3SX7 [Operating conditions]

ta

H1. OpEA 4 [Table 1. Friction coefficient]

EX™=Z [Rolling contact] (u) 0.005~0.02
OjnHAEZE [Sliding contact] (x) | 0.1~0.2

Z &k [Mass] : m =200kg

M [Linear velocity] : v =2m/s

7tk A7t [Acc./dec. time] : t, =0.5sec

Q|8 &l [External force] : F, =100N

OF&H 4= [Friction coefficient] : © =0.01 (1 &= / Refer Table 1)
ZHJl& T [Gravitational acceleration] : g =9.81m/s?

H&E27% [General operations] : S = 1.5

(E2 £X / Refer Table 2)

1. 7I& = [Acceleration] — a :;:i 4m/s?

0.5 =
2. 7t 53} [Acceleration load] - F, =m-a =
200 x 4 = 800N

2. QLT AH|4=(Sf) [Table 2. Safety factor (Sy)]
2EHYLL ™ [Operations without impact] | 1.0~1.2
HE27 [General operations] 1.2~15
=20| A= +5 [Operations with impact] | 1.5~2.5

3. O}&HES} [Frictional load] = E. =pu-m-g = 0.01 x 200 X 9.81 = 19.62N

4. &AM MX|ES} [Total load at constant speed] — F,, = E. + F, =19.62 + 100 = 119.62N

4, 7tEAN| MBS} [Total load at acceleration] — F,, = F, + E. + F, = 800 + 19.62 + 100 = 919.62N
5

. MA [Selection]

iGB@gear-box.com
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GEB) Clean Rack Pinion 6

SEA @M E [Desired tangential force at constant speed]
— Fye =S x F,y = 1.5 X 119.62 = 179.43N
7tEA @ M3 [Desired tangential force at acceleration]
— Fyq = S; X Fyy = 1.5x919.62 = 1379.43N
A2 2 E CRPO04E ME,
(Fy. = 179.43N < 3/&E/4127702N @2.18 m/s, F;, = 1379.43 < J}2}£3/8 2//12/1403N)
As a result, CRP004 is selected.

(Fgc = 179.43N < Permitted tangential forcce 702N @2.18 m/s, F;, = 1379.43 < max.acc./
dec.tangental force 1403N)

CRP 42%| 3 3

T

2 [CRP general design & installation guideline]

B SE2st Z+Mdo| 7|E=Ho LU nH Bl Secure the rack at rigid & straight surface
Zt2to| e2h(rack)e] EVEE wW™HSI7| 5HA The CRP can maintain zero mechanical
= =B3 4o 22 MX|MHO| EHhts| 1™ clearance and requires proper system
SlOF oiC 2H 7|0jHO| =0|7} YM™ESHK] & assembly accuracy. This assembly accuracy
S 242 SHHME 9l QK A™ QK 59| A must remain relatively consistent over the
2I010| B2, 2 7|0{HO| =0|7} ™SI entire run to obtain optimal system
E MX|S|of siC}. performance. To achieve this it is crucial that
CRP= ¥H 7|XH 0|29 HE 7|&HO=R the guiding system be as parallel as possible
AreE = UX|OH HotHE H QL H, T2 A to the CRP. The main consideration is that
o= 7|2He 20} ZCh  AFEXF 2ol the guiding system and the CRP system are
HMCiHe HicA| LSHQ|o ZBo QX|sIE=S rising or falling at the same place in the run so
o}lojof siC}. the pinion assembly accuracy remains within

J specifications. The best way to minimize the
—— SHEXIEN ‘ _ .
variance between the guiding system and the

AN

CRP system is to machine their mounting
locations in a single machining operation.

Five sides of the CRP rack are reference
surfaces. The side displaying the model no.,
or ends that have been cut (not factory full or

YIS (J|1=HO2 ARED} half sections) are non-reference surfaces. The
[ [Model no. displaying surface / No reference]
o PPl EL . .
[Bottom reference surface] mounted against the machine bed and cut

side displaying the model no. should not be

rack ends must be at the end of the run.

SEJINIGB
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(iGB) Clean Rack Pinion

B Adxed H Installation guideline
B(rack) MX| 7|FZ0I} WS 2L oo E In order to minimize backlash, obtain the
- N _ O highest positional accuracy, and minimize wear
HHoEs X[ttt mUe eld=s2 s on the rack, the CRP system must be installed
HASHA, Tltgtekar =202 g 3up 20| on a rigid, straight, flat mounting surface with the
— tolerances shown in below Figure 3.
M%|S > = 2H 3 ) )
SAISHO{OF BFCr. LA =0 =Hof CHoHA The following requirements must be met to
712004 QJYom mL|e] LEmOo| 2 J|o{H ensure proper CRP operation:
o] 3tZoz WEg|of, 12 HM=ES 0|2X 2 @ Mount a linear guide rail on a surface parallel to
N al ° R = ohOIBEO the CRP rack mounting surface with the same
oln, 82k 48 s =38 S0 43g= flatness as the rack mounting surface.
O& 4= QUCk =3 2 25tel 20= 39 @ The pinion shaft must be parallel (+0.02 mm) to
N EEEs Q0| Y280 Z mLAd =2 L] the rack mounting surface opposite the rack
X El Z53 NEZAMS 2= E7|7} 0 teeth and the angle between the pinion shaft
AHO|D], ol HSi|EBIe A|as H S and the face of the rack must be 90° +0.1°.
2 Toe= XA .
:: _;HH M_' - N T (® The pinion shaft must be supported adequately
o HEO|HO[ X|X|=|0{OF SHEF. to ensure full contact of the pinion rollers along
OLQnt L FTE=L Jt5st 8t TEAl the face of rack teeth.
of MX|stojof SHCh  ImL|QIo] MAIS|ME O] @ The rack must sit on a step at least one half the
N . . _ width of the rack for proper support. The rack
S HE7t 12X RSHA SHALE HEfAIE should not be supported by fasteners alone.
MA|7|= 0l0| = £ QICt. E3| =8 | Pinning the rack to its mounting surface is not
AO7HE) So| MR0| WS HOL XE recommended.
P il [} L
= TUoeT merh Bme o e ® Systems may be mounted at any angle as long
ZHYS AH8St= 40| Lt #I=E CRP= as the rack, guiding system and mounting
MY ar s ¥Qolol HAAIR MX|, 23 surface remain parallel with the shaft at a 90°
0| 7ts3siCk angle from the rack.
m > A m D,
> 0.03 A %o,
: ! I 0.03B I I
06033/\B | < | | S | I / — = Ei \ ‘
: Rack \/ Rlzlilclk
| | ! | |
L 7 i 0.03 A t )
8y \g \ Y, o \ /
z | /
a8l 3. CRP &X| o] [Figure 3. CRP installation examples]
iGB@gear-box.com SEJW'WM,'ENQ



(iEB) Clean Rack Pinion

H 3ol Zo|

BEZO0|20 B2 ZO0[7} East 4f= &
oot ALE" &+ Utk EE2 HE 7IEH
HMEE AZstOoF ot0, 520l &0 U
o8z FOIE 7|200} oot ~Fo| HH|IE
ANeg 8% A8 ¥ e = Zo|, &
&, 7I2HEO, HIEE (£ 5T # dd9
H Sk 7HSOtL,

m S+ 3

U FAHEE 2ESH| 250 =712 =
= 9ZY 42 2F Mool mXE =¥
2827t k. o] FRo= IAHEO| Ztstt
B8 HZEKXF2 MEO| FHECL =, WHRM
e Xt 2, 7|EHE EE2E oM FH
W olzol 52 HE HEXFE M8 F
ottt Of M, =ol AMEAF o HEHE F
delel W o EXISC (o AFEAL }IC
2SS 18N = S0 2385HK| =)
ol AMEAL Qo] HTHEES HWEHW £&= S
of 2Fsorzt ot= ER0le ET 20| HE
SAto| 4E7h ER5iLh (0] 2= @MTOot

h \\\\\\\\\
- o ™ Xy
HAX T [Alignment tool]

iGB@gear-box.com

Bl Rack modification

CRP rack can be cut, if it is necessary.
Cutting should be start from the bottom
reference surface of rack. iGB can provide
additional tapped, untapped or countersunk
holes in the side or bottom of the rack or cut
the rack to a specific length for an additional
charge.

B Multiple rack

When joining multiple sections of rack it is
recommended that the alignment tool should
be used whenever possible.

The alignment tool can be clamped or
bolted in place by placing the alignment tool
in position across the rack joint and laying a
flat steel bar across the pins and clamping
against the steel bar.

If clamping is not possible then the
alignment tool can be manually seated across
the rack joint while pressing the pins forcefully
into the rack teeth. When the adjoining rack
section is properly spaced, no movement
should be felt when alternately pushing down

on opposite ends of the alignment tool.

Note: Lightly clamping down the alignment
tool is the recommended method, using the
bolting or manually seating procedures may
result in reduced CRP system positional
accuracy and cumulative error when crossing

rack joints.

Refer ‘Additional rack installations’ section

for further information.

SEJINIGB

www.gear-box.com



(I'EB) Clean Rack Pinion

B 2XH 3o FE

2X H ASYEMe M Y= 2

H Natural Flatness of rack

Natural flatness of CRP rack alone, before

Jdglap ZCh o] MEZ = 2o Zo|, &/, o installation, is shown in below figure. This
H S0 et ChA Xo|7F /U &= QoL A flatness depends on length, thickness, model
Mol ERIHERILEN Ue HeE F=HE XE and so on. This deformation can be restored
HHEHO| QI8 Ee2fo HIUZE SXa £ Ao to original accuracy by proper installation.
D=2 #ngfo=0r st CFEH XA AMEY Therefore, this value can use as reference only.
O HEO| 2T 4R CHE XN 9 AsH However, it is possible to occurring permanent
HEg Qutst £~ Qoo z FO|E Qi) E deformation without proper storing. Do not
5|, 717 M| 2RSALE 2ol 220 store the rack vertically or hang on part of
A/ AN HASt=s ZAR= HiEA| msfof s+, rack only. It must store flat floor with entire
HIESH HIEH 50| 53{A E32S|0F SHCf. rack length support to maintain natural
flatness.

O 10

I

%

1| O O O 0 o 0

I

B2 X B INSTALLATION

CRP 27t HMulojZ o Ml 17 30
AAE BRES |XI6H0{0

<)
= Q3| Y3l Ut EMulojy Mx|Bo|

= o

ot= 20| BHE AL

Ol ROl Z7|ME O U= Tt AEX
o MCIHE2 J|ZHOZ AIEE £ gleoz,
SHBEAHO| QF S SASt=E HXL|0{0F
O, AFEAL o] EEHEZ HEA #3529 TH
2o 2X/5t0d, mL{lo] AMEAL el EE
S RLZHA| =5 EX|E0{0F STt

Ho| dX|= B39l =ME WELL

iGB@gear-box.com

The mounting surface for both the rack and
the linear guiding system must be parallel
within the specifications shown in Figure 3.
This parallelism requirement is best achieved
by machining the mounting locations for both
the guiding system and rack in the same
machining operation.

iGB recommends orienting the rack teeth
downward or to the side so it minimizes the
possibility of debris collecting on the teeth
and causing meshing interference. The model
number displaying surface and arbitrary cut
surface cannot be used as reference surface.
And any rack ends that have been cut must be
located at the end of the run; the pinion must
not cross cut rack ends.

1. Ensure that the mounting surface and rack
are completely clean, free of burrs, or anything

SEJINIGB

www.gear-box.com



(iGB) Clean Rack Pinion

% 4 [Figure 4]

3T S EAID SAHOIMRE MX
g AlTBICL 0] 30| ZEE ASe, Ta
|

Al &(Shim)Xz2|5t0f = X[X} O]&2| =0| H

(0.03mm) O|LHO| SEO0{QEE XA}

4. A /X AlZL RER S Z0|Y
goz, SUFYEO0IZEE O0|8stH 7HEA
gt =, Aol HEH UHZE e FHE
S= 0|83t &9l HtE7|=ut AX|EHE H
tho| L) 2™YZE 0|8 4= 2H
zol +E& 0| F7M9 XEO 24E =
UA=E, XEL SH-IZ MO0 HEA FHZ2
7t HEsS WOOF ot o] HEHZEO 7t
S¢t ot 7hto| EX[sof Bt
ojm ={o] HH7|HHO| TS| EX|HS ot

>

pc= Folsich (18 5 &)

iGB@gear-box.com
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that could interfere with full contact with the
mounting surfaces.

2. With the guiding system in place mount a
dial indicator on the carriage and measure the
perpendicularity and parallelism variance on
the two rack mounting surfaces by moving the
carriage down the run and monitoring the dial
indicator readings. Verify they meet specified
tolerance of +0.03 mm as shown in Figure 4.
Mark the location of the high point in the
mounting surface the rack bottom sits on.

3. Start rack installation at the high point in
the mounting surface the rack bottom sits on.
Additional sections of rack will be shimmed as
required throughout the rest of the run to
bring the rack tooth peak variance into
recommended tolerance (0.03mm) relative to
the first rack section.

4. Apply mounting bolts, lightly secure the
first rack length to the mounting surface and
clamp it with additional thick steel plate to
protect the rack teeth by distributing the
clamp load over several teeth. Make sure the
clamps are close to each bolt as they are
tightened to ensure full rack to mounting
surface contact. See Figure 5. Hexa-socket
head cap screws are recommended for
maximum pinion shoulder clearance. Make
sure the side of the rack with the model
number on it is not against the mounting
surface. St sl

1% 5 2 HREREXT|EE £ 7ER| 9 o
Figure 5 Two way to securing rack

SEJINIGEB
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(iGB) Clean Rack Pinion

ojmj ol HHI|THBIO| FH|O| MRS B}

x| REE FolSCh (1F 5 HE)

AT KW Ao FHOEREH Y B
H3. HMNZEAL 25% 50% =2 =

[ZS HZoh B N2 3 Yol MX|gZ

o) D52 H3o| HENZ
S

7 3. AYNZEA

Table 3. Recommended tightening torque

= E|[Bolt] Class 10.9~12.8

NS PAES| =X L 20/5
[Material] [Steel] [Cast Iron] | [Aluminum]
= M6 15 10 8
E | M8 37 25 13
% M10 73 51 36
= | M12 128 89 64
o | M14 204 142 102
2| M16 318 222 159
21 M20 622 435 311
= E|[Bolt] Class 6.9~8.8

NS oA =X L2015
[Material] [Steel] [Cast Iron] | [Aluminum]
= M6 10 10 8
E | M8 25 25 13
% M10 51 51 36
5 | _M12 89 89 64
S| M14 142 142 102
2| M16 222 222 159
21 M20 435 435 311

o
Magt = = O]l FO[EXZt 0.03mm

=
(= HSEH7IZHO| HO|HXt7t 0.05mm)

6. MWW ;o| BE YHZES iy
Z

o|gsto, = Z

o HHZ
Fulol ¥ MK|BO| FHBAU UASOI=

iGB@gear-box.com
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5. Tighten the mounting bolts on the first
rack alternately and incrementally 25%, 50%,
then fully torque, working from the center of
the rack towards the ends. Refer to Table 3 for
recommended tightening torques.

6. Once the rack mounting bolts are fully
torqued, verify tooth peak variance is less than
0.03mm (or the rack bottom reference surface
peak variance less than 0.05mm) by placing a
dial indicator on the movable carriage with the
indicator tip on the tooth peaks. (or the rack
bottom reference surface) Measure the tooth
peak variance (or the rack bottom reference
surface) at points throughout the entire rack
section as shown in Figure 6. If the tooth
peak variance (or rack bottom reference
surface) is out of recommended tolerances
and the mounting surface was in
recommended tolerances, then dismount the
rack and inspect for dirt, burs, or anything that
would prevent proper rack to mounting
surface seating. If the mounting surface is
out of recommended tolerances, then
shimming between the rack bottom reference
surface and the mounting surface will be
required. Locate the high point within the rack
section and shim all other points to meet
recommended tolerances. When shimming, it
is preferred to support the rack as much as
possible, not just short pieces near mounting
bolts. :

S

.l‘ — 012 £F([Teeth oe\agﬁ\ﬁgm

#” measurement] 5

P pELEL

[Bottom reference

<

SEJINIGB

w.gear-box.com
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TWEOIBICL 2 MX|BO| FHIAHAS o

o ZeL, B MO MAHE J|Fo=
MhimE e Sastolor stk of mhe 3
AZE FUED OfLIZ 5T B He BX
o A(Shim)Zteig S8t 20| BRE/sict

¥ & I : HCH 2P 22709 CRPY o
Zg Ist0l, 2 CRPIISEE MAIZO| 7ts
3 Mg HEXTE PHBLH

7. §MB| DHE HEW Ao SR L
UrjD, YA HEEHEES YN 2ES
olgsto] JhE DT Of O, Lo I
g LtAel ol HAg TYBX WO Tt
A XY + UAS ER YAR EQICH

8. 0l0] DHE AT N Ao HZ £
o, 1 61t Zo| AAKTE SUZE 0|8
DYyCh o O, FUmO| FEs Fo| B
Mol Ko BAE 4+ YRS, ABXFSY B
Wz Apolo] Al FHE 7 HEE R
Of Sim, MES PO FUYSIX| YES F

o|sljof Bt}

I8 6. AFXF DY
Figure 6. Clamping the alignment tool

iGB@gear-box.com
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H Additional rack installations

NOTE: Alignment Tools for each CRP size
are required and available for purchase from
iGB. This tool is required for proper
installation of multiple rack segment runs.

7. Butt the second rack segment against the
first fully secured rack on the mounting
surface and lightly secure it with fasteners with
serviceable thread locking compound applied
so it is in full contact with the mounting
surface but still moveable within the rack
mounting hole tolerances.

8. Clamp the alignment tool between the
two racks utilizing the two adjacent tooth
roots of each rack while being careful not to
damage the rack or alignment tool as shown
in Figure 6. When clamp it, placing
additional thick steel plate over all 4 pins in
between alignment tool and clamp, to
protect the rack teeth by distributing the
clamp load over several teeth. Do not apply
excessive force clamp the alignment tool.
Lightly clamp it until rack or clamp itself is not
move easily is enough.

If clamping is not possible then the
alignment tool can be manually seated across
the rack joint while pressing its pins forcefully
into the rack tooth roots. When the adjacent
rack section is properly spaced, no movement
should be felt when alternately pushing down
on opposite ends of the tool. Lightly
clamping the alignment tool in place is the
preferred method and will give the best results,
using manual methods may reduce the CRP
system accuracy.

9. Tighten the mounting bolts on the second
rack alternately and incrementally 25%, 50%,
then fully torque, working from the center of
the rack towards the ends. Refer to Table 3 for
recommended tightening torques.

SEJINIGB

www.gear-box.com



GEB) Clean Rack Pinion

1]
n
o
o

L

1]
oz
oln
[
u
ro
ey
2

Rl
)
rir
02 okl
H rjo
o
H
ol
A
Of
o

J
lo
ofM
0z
|0
Hu
I T
m
02
mh

0x
Rl
O
ujn
40 o
3
ot rlo
n
il
1=
o
-
re
I

>t

[0 © 4 of
N
o>
L]

ZEA9| 25%, 50% =2 =

Im 0Q B
— 1K

E o

-

e H
ooy
M o
@

rg

>
2t

N

rot

ot

i

lo

%

s

MU

rl_

o
.

%, «M62)
TRl =HEHSL
gAEOl &
el

—

=
0z
o
o
s
=
1B
T2
Rl
4n
rE
=
n % o

- 4

N\
o

ne e
=
0
q
35

~
2
'_l
'_l
H>
Rl
==
=
Mg
o =
Mmoo
"o
2 px nlo
=R
= o
00t
o> O
it
rE
=
J

mjn
oY
4>
rot

. |
re
o £
-
= e
or Jo
rot _>
rot m_;
o 4
= M
oy
M4
i
H
Ral
Ral

uh

JE
WO~y
ko

»

T

o

=]

ol7|M, F2 A
MM, o= XCHYHZ O|Ct

CRP HES ¢ #3718 U8Y Me =
HEJRD ofL|zt ¢7|2 Aoz AHite HHE
St&= 12{otojof oich o HHREEe B9
mLelo] FEXXE = gle8=2, O gHEst
T2 7371 8% XXAHZL HEd 37
S XAHO Y ZHE HEjz ZESHA
M, o] RHE= #3712 8% A HS
AXHode MY HES RECL O MY
HHO| DCSHH, mLQio] B2 REH SEE

iGB@gear-box.com

13

10. Carefully remove the alignment tool.

11. Starting on the first rack perform the
tooth peak variance check and extend it to the
second rack as covered in step 6. If the tooth
peak variance on the second rack is out of
recommended tolerances shim it to match the
first rack.

12. Repeat Steps 7 through 11 for any
additional rack sections. Always reference the
runout of additional rack sections against the
first.

B Pinion installation requirements

Pinion should be mounted as close to a
shaft supporting bearing as possible to
minimize shaft deflection, radial load.

Exerted radial load to actuator output shaft
(or add on linear bearing load) can be
calculated by using equation below;

F,=F, sin@
where, E.is radial load, F; is actual tangential
force, 6 is maximum pressure angle.

When selecting actuator for CRP, not only
‘Output torque’ but also ‘Applicable radial load’
has to be considered. Also, in most of
application, pinion cannot be supported both
ends, therefore, this radial load can be exerted
into actuator output support bearing as a
tilting moment with actuator output bearing
support span. This tilting moment may cause
tilting deflection of actuator output shaft.
This tilting deflection may cause poor
engagement of CRP pinion and rack.

To obtain maximum performance of CRP, it
is recommended that select actuator with
tilting rigidity (or stiffness) specifications.
Desired tilting rigidity can be calculated by
using following equation;

Actuator tilting rigidity

> Radial load distance(m)
X Radial load(N)

Even though tilting moment load and radial

SEJINIGB
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load of actuator is sufficient, if tilting rigidity is
not clear, then it is possible to have a poor
engagement between pinion and rack,
depends on operating condition. In this case,
it may reduce the performance of CRP, such as
noise, lifetime, and accuracy etc.

Actuator output shaft specifications should
satisfy requirement in Table 4.

B 4. 757 £33 27N
Table 4. Desired actuator specifications

zels e
[Circularity] [Runout]
= S A}
ooee <002mm | < +0.01mm
[Shaft type]
MIHZX & A}
—em e < 0.02mm < +0.01mm
[Flange typel]

Pinion and actuator shaft rotary axis must
align as close as possible. Eccentric alignment
of pinion cause poor accuracy. In case of
shrink fitting, between actuator output shaft
and CRP pinion, self-centered products are
recommended.

After install the pinion on the actuator
output shaft, it is necessary to check the
runout of pinion. Pinion must rotate at least
one revolution, and ensure peak value of each
pin (not pinion frame) remain  within
'<0.03mm’".

Bl Pinion and rack engagement

Figure 7 shows how to adjust CRP pinion
and rack engagement distance. Place the
pinion as only one pin on pinion locate at
dedendum (root) of rack tooth. Gently press
the pinion (approximately 50N or 5kg), then
pinion and rack engagement distance become
0.005~0.015mm. If two pin of pinion locate
at dedendum (root) of rack tooth, which is

SEJINIGB
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shown in right side of Figure 7, it may damage
the teeth and (or) linear guide, by interference.
CRP has patented tooth profile, which allow
easier assembly and high teeth contact ratio
to obtain maximum performance.

The CRP system requires a mechanism to
achieve proper system assembly accuracy.
The recommended method is to mount the
iGB servo drive system on a sliding bracket
that has an adjustment to push it into the rack.
Another possible adjusting pinion location
method utilizes a bracket with eccentric
mounting slot pattern. General design
concept for pinion installation, which allows
teeth engagement adjustment shows in Figure
8. Spring loaded locating pinion mechanisms
shall not be used since the spring force
required to counteract the extra separation
forces in between pinion and rack, and would
cause a reduction in pinion needle bearing life
and increase system noise.

AA X [Shimming]

= —= HAl[Eccentric]

0>

[Shim]

a2 8. XZ72| XHO0| 7kt DL MX| of

Figure 8. Pinion installation examples for teeth engagement adjustment
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B Lubrication

Under most circumstances, the CRP system
requires (minimized) periodic lubrication for
(Standard CRP rack has
‘galvanic’ treatment for initial moderate
corrosion resistance.) In special cases, CRP
can be operated lubrication free on request, if
the maximum speed does not exceed 1m/sec
(Maximum speed 2m/sec, depends on load
conditions an applications). Typically this will
involve dirty environments where contaminates
will be attracted/stick to the lubricant on the
rack creating mechanical interference or an
abrasive paste that can accelerate wear. (In
this case consider alternative linear motion
solution from iGB, so called BRP, which has
dust resistance characteristics. If you have an
application with any of these characteristic
consult iGB.)  Other applications where no
rack lubrication may be beneficial include food
processing, clean rooms, coating, and others
where low particle emissions are desirable. If
the CRP system is operated lubrication free
there may be some reduction in life which
could vary depending on the applications.
CRP system needs lubrication mainly for anti-
corrosion. iGB recommend that CRP should
have periodic lubrication for anti-corrosion.
Consult iGB for more information regarding
alternative lubrication options or lubrication-
free applications.

anti-corrosion.

B Shield

Avoid mounting the rack teeth up since
debris could collect on the rack and interfere
with the meshing of the CRP system. If the
teeth must be mounted up, shield the CRP
system from debris or install an air knife just
ahead of the pinion or consider iGB BRP
system.
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Bl Remarks

Make sure that the machine bed and
guiding system are rigid enough to
prevent deflection that will affect CRP
system assembly accuracy.

The bottom of the rack and one side
must be supported by a step in the
machine bed at least half the rack
thickness. The rack should not be
supported only by fasteners or pins.

Over long distances a single piece
machine bed will become impractical
requiring a segmented bed. When
installing the guiding system and the CRP
rack, their joints should not be located
near the machine bed joints but span
them as much as possible.

The CRP system generates a
separation force between the pinion and
rack. Make sure this is accounted for
when selecting the guiding system.
Refer ‘Pinion installation requirement’
section.

Do not use the CRP system in
environments with temperatures outside of
a -5~40°C range, or with wide temperature
variations since thermal expansion can
affect the assembly accuracy and meshing
of the system. If you have an application
with any of these characteristics consult
iGB.

On request CRP systems made out of
stainless steel, on request (with the
exception of the pinion rollers that consist
of bearing grade steel, and pinion housing
with aluminum alloy as an option), and will
have moderate corrosion resistance.
Pinion roller corrosion will lead to pinion
needle bearing damage and then system
failure. Always protect the pinion from
adverse conditions. iGB makes no
claims for CRP corrosion resistance in any
applications.

iGB can provide additional tapped,
untapped or countersunk holes in the side
or bottom of the rack or cut the rack to a
specific length for an additional charge.
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[SEJIN-IGB warrants to purchaser that the products manufacture by SEJIN-iGB shall be free from any defect
in material and workmanship, provided that the equipment is appropriately used and those proper
maintenance procedures are followed. The period of such mechanical warranty shall be for twelve (12)
months following the date when the products are put into service but not exceeding two thousand (2000)
working hours or sixteen (16) months after the date of the bill of landing for the products, whichever period
expires earlier. If any defect is found to be as attributable to inferior quality of material or poor workmanship
during such a warranty period, SEJIN-iGB shall replace the defective product with new product without any
charge or expense on the part of purchaser; nevertheless, any transportation charges incurred shall be at
purchaser's expense. SEJIN-iGB shall not be obligated to pay consequential damages incurred by the
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