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1. Introduction

Roll Grinding Machines can be extended with a database solution for providing roll data to
and from one or several machines in production. All roll data are in the application case
handled by the MES (Manufacturing Execution System). The communication structure is based
on fact that the MES server connects to a lower level of management computer (RSMS) which
is connected to the shop floor computer “Roll Shop PC” (RSPC). This PC is then connected to
the grinding machines in a local network. This pc is communicating with the RSMS and the
machines through a common Ethernet network with TCP/IP as protocol. In case of an
automatic roll loading system is installed the data input can be further enhanced, but the
system architecture is basically the same.

1.1 Architecture

The structure of the total data system is pictured below and consists of a local application
running in the grinding machine (MES-HMI) responsible for transferring data from the

NC to the database in RSPC. It is also downloading data from the RSPC database to the NC
before next roll to grind. The local database in the RSPC is a Microsoft SQL Database and
configured to grant access for the RSMS to load data from/to the SQL tables. In customer
architecture there is a TCP/IP interface implemented to communicate with the

RSMS by a byte stream protocol sending and receiving roll data to be stored in the local SQL
server.

Picture (1): Roll Management layout
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Picture (2): Roll Shop Floor Layout

This architecture also means that the SQL database installed at the RSPC computer is serving
as a local backup for the data in case the computer link (connection) is broken between the
RSMS and RSPC. Meanwhile the link is down, the operator has to input data manually

and the data is then saved in the database of the RSPC. As soon as the communication is up
running again the RSMS must resynchronize with the SQL Database at the RSPC to update the
common tables. In application the RSPC sends all rolls saved into the local SQL server over
the TCP/IP link to the RSMS computer (SCC).

If a link problem between the MES-HMI and the RSPC appear, the application throwing an
alarm and the problem need to be fixed as soon as possible to avoid loss of data.
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1.2 Communication structure

In Application Roll Shop Management system the flow of the roll production cycle

starts with down loading roll data from the MES system to the RSPC to be saved into the local
SQL server. All rolls which have the status “Stand-by” for grinding is listed in the database
(MES) and table (StandByInfo). This can be done manually by selecting a command in the
RSPC application which initializes a download of all available “stand-by” rolls in the MES
system at the moment. The RSPC application checks if the roll identity already exists or not
before saving it to the “StandbyInfo” table. This table is then serving as the roll selection list in
the grinding machine application (MES-HMI) for the operator. A “drop-down” list is populated
with all standby rolls and can be filtered by roll type. Depending on the roll identity of next
loaded roll, the operator selects corresponding id and the MES-HMI application down loads
roll data from the RSPC to fill in the fields of MES data which is based on the last grinded data.
See picture (4) MES-HMI interface. Next step for the operator is to set some appropriate
settings and give the command “start grinding”. The grinding machine will grind the roll and
automatically measure roll data and upload it to the MES-HMI interface after end of grinding.
The operator must now look over data and set some status codes manually and send data to
the RSPC by a button command. This will force the MES-HMI application to write measured roll
data and status selections done by the operator to the RSPC database. It will be saved in the
table (RollRecord). It also sends the last measurement stroke as coordinates into the table
(ProfileRecord) plus picture and roundness picture to the database to be saved into the table
(Measure). This pictures can later be viewed and printed by selecting a roll id in the “history
record” data grid. As soon as a new roll is discovered in the table (RollRecord) by the RSPC
application, it sends the record to the SCC computer and deletes the data. Before deletion
the same data have been copied to the database (RSPC) for storing history data locally also.
This data is used by view/print functions.

Picture 3 (Roll Data Flow)
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1.3 Database Layout

The Roll Shop PC is equipped with a Microsoft SQL Server 2005 database (db) which is storing
all roll data to/from the MES system and grinding machines. The MES-HMI application at each
machine is storing data directly over tcp/ip connection to the SQL database. The db have
two (2) db defined, MES and RSPC. The data coming from MES system is stored in MES db and
data from the machines is stored in RSPC database. Between this two db there is a transfer of

data by implementation of “triggers” that copying roll data after grinding into the RSPC

db. This database is used as the original local SQL db holding the roll history. MES db is for
holding the available rolls for grinding from MES system and also to temporary receive roll

data after grinding.

SQL database layout

5 [ MEs

[ Database Diagrams

- 1 Tables
+ [d Systemn Tables
+ = dbo.CNC
+ = dbeo.HistoryRecord
+ = dbo.Measure
+ = dbo.MewRollRecord
+ & dbo.ProfileRecord
7 & dbo.RequestStandBylnfo
+ & dbo.RollWasteRecord
# & dbo.StandBylnfo

5 [ RsPC
+ [ Database Diagrams
- 1 Tables
[ Systern Tables

+ =1 dbo.Alarms
# = dbo.HistoryRecord
+ = dbo.Measure
+ = dbo.ProfileRecord

Trigger implementation

= [ MES
[ Database Diagrams
- [ Tables
+ [ System Tables
+# & dbo.CMC
# = dbo.HistoryRecord
+ & dbo.Measure
+ = dbo.MewRollRecord
=] & dbo.ProfileRecord
7 4 Columns
+ [ Keys
1 [ Constraints
- [ Triggers

[Z] Trigger_CopyToRSPCL

+ [ Indexes

+ [ Statistics
7 & dbo.RequestStandBylnfo
+ = dbo.RolWasteRecord
+ = dbe.StandBylnfo

The db have tables defined with the same structure, which simplifies the in/out data transfer.
If the communication is broken between RSPC and SCC computer or indirectly between MES
and SCC, the RSPC application will continue to store data in to the SQL database and send it
later when the communication link is up running. The solution to this is solved by storing the

roll

data in a temporary table in database “MES” with the same name as the corresponding

table in the local database “RSPC”. When the data is sent to SCC the RSPC application will

delete this roll data record from the temporary table. If by some reason it is not sent to SCC,
the record is stocked and watched by the application. When the SCC link works again it will
send all records in the temporary table and delete all.
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1.3 TCP/IP settings

The IP address can be configured for the MES-HMI application in the file “lynsmes” XML
configuration file. Item “ServerlPAdress_1", “ServerlPAdress_2” and “ServerlPAdress_3".
Change the <value> with a text editor like notepad.

Note: have other addresses.

2. System Specification

2.1 Hardware

Sinumerik HMI computer PCU50 (840D) Intel based Windows XP computer with local
hard disk and network connection RJ45. Existing on the machines.

- Roll Shop Programmable Computer (RSPC). (HP PROLIANT ML310TG5 XE 2.13-8MB
1GB/0 HP SAS/SATA. (2) HP Harddisk SATA 250GB 7200 RPM HOT-PLUG. Network
connection RJ45.

- HP PROCURVE SWITCH 1400-8G.

- EATON POWERWARE UPS 5110 1000VA, 15 min backup time.

- Industrial network cables between machines and switch. Standard Ethernet cables
from switch to the RSPC computer. Connection between switch and RSMS must be

supplied by the user. In case of cable connection over 70 meters, the switch should
be replaced with a type that is capable of optical connection.
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2.2 Software

- Sinumerik HMI Advanced. Installed at the PCU50 computer (machine)

- Microsoft Windows Small Business Server 2003. Installed at the Roll Shop
Programmable computer (RSPC).

- SQL server 2005 Enterprise version. Installed at the Roll Shop Programmable computer.

- Application RollShop System Application (RSS). Installed at the RSPC.
- Application MES-HMI application. Installed at the PCU50.

2.3 File structure

RSPC: The software components and path to the RSPC application looks as follows:
C:\LYNSON\RSPC Main library with the executable program (LynsonSQLViewer.exe)
C:\LYNSON\RSPC\DATA Data files holding Customer MES protocols (CSV files exported from

Excel, see chapter 5.2)

MES-HMI: The software components and path to the HMI application looks as follows:

F:\USER\MES Main library with the exec prog (lynsmes.exe, GrinderNumber = 1
in lynsmes.config.exe )

F:\USER\MES Main library with the exec prog (lynsmes.exe, GrinderNumber = 2)

F:\USER\MES Main library with the exec prog (lynsmes.exe, GrinderNumber = 3)

F:\USER\MES\DATA Data files holding CUSTOMER MES protocols (CSV format)

F:\USER\MEASURE\ROLLS\MES: Accessing measuring stroke files for further saving to the
database.

3. Function Description

3.1 RSPC (Roll Shop PC)

The RSPC (Gateway PC) in the control room have an application running to provide roll data
for the grinding machines and receive data after grinding to store roll data for analysis and
transfer data back to the MES system. This application can be found in “C:\Lynson\RSPC”
and have a shortcut to it at the desktop area. The application using the local SQL server to
store actual rolls for grinding and store history data for all rolls. The main window have menu
on top to select history, profile, alarms and machine status. The table view displaying the roll
id to the left and all data fields from the local SQL table. This format corresponds to the MES
interface structure which is designed by CUSTOMER. The table can be scrolled, but not
editable.

In the right upper corner there is a button “Connect” which means starting connection with
the SCC computer (level 2) and should always be connected. (Displaying “Connected”). The
status bar in the lower showing number of rolls stored in the local database.

(Main Window)
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9 AndritzLynson Roll Shop PC = ===
File Edit View Setup Help
ROLL HISTORY | ROLLPROFILE | ALARM HISTORY | GRINDER STATUS Connect SCC
CP_NUM CP_ROLL_MG" CP_ITEM_DES CP_ITEM_USE CP_USE_EQP. CP_POSI_TP_t CP_FETCH_D" CP_CARRY_D CP_REPLACE CP_PROC_CN CP_PRC_LEI*
Wzvsmos [P0V JA st [N lomemoes oomots] o Jo .
Z2FSHRO01  |PLAO F A 51 NB 04/06/2009 15.. |04/06/2009 15.. 0 0
Z2FSHRO03  |PLAO F A 51 NB 04/06/2009 15_ | 04/06/2009 15 0 0
Z2FSHRO05 | PLAO F A 81 NE 04/06/2009 15_ | 04/06/2009 15 0 0
Z2FSHRO03 PLAO F A s1 NB 04/06/2009 15... |04/06/2009 15.. o 0
Z2VSHRO078 PLAO v A S1 NB 04/06/2009 15... |04/06/2009 15... 0 0
Z2FSHRO18 PLAO F A 51 NB 04/06/2009 15... |04/06/2009 15.. o 0
Z2WGHR104 |PLAO w A 51 NB 04/06/2009 15_ | 04/06/2009 15 0 0
Z2FSHRO20  |PLAO F A 81 NE 04/06/2009 15| 04/06/2009 15 ] 0
Z2K8MHD31 PLAO K A si NB 04/06/2009 15... |04/06/2009 15... 1] 0
Z2FSHRO22 PLAO F A s1 NB 04/06/2009 15... |04/06/2009 15.. o 0
Z2ZWGHR195  |PLAO w A 51 NB 04/06/2009 15... |04/06/2009 15... 0 0
Z2KBMHO37  |PLAO K A 51 NB 04/06/2009 15_ | 04/06/2009 15 0 0
Z2FSHR027  |PLAO F A 81 NE 04/06/2009 15_ | 04/06/2009 15 0 0
Z2KEMHD39 PLAO K A 51 NB 04/06/2009 15... |04/06/2009 15.. o 0
Z2FSHRO30 PLAO F A S1 NB 04/06/2009 15... |04/06/2009 15... 0 0
Z2FSASD13 PLAO F A 51 NB 04/06/2009 15... |04/06/2009 15.. o 0
Z2IGSW007  |PLAO ] A 51 NB 04/06/2009 15_ | 04/06/2009 15 0 0
Z2WGHR209 |PLAO w A 51 NE 04/06/2009 15| 04/06/2009 15 0 0
Z2WGHR109 |PLAC w A s1 NB 04/06/2009 15... |04/06/2009 15... 1] 0
Z2IGSWO11 PLAO | A s1 NB 04/06/2009 15... |04/06/2009 15.. o 0
Z2FSHRO34 PLAO F A 51 NB 04/06/2009 15... |04/06/2009 15... 0 0
Z2FSHR035 | PLAO F A 51 NB 04/06/2009 15_ | 04/06/2009 15 ] 0
ZIFSHRO36 | PLAO F A 81 NE 04/06/2009 15__ |04/06/2009 15 0 0
Z2WGHR112  |PLAQ w A 51 NB 04/06/2009 15... |04/06/2009 15.. o 0
. Z2IGSW033 P\;'AO | A s1 NB 04/06/2009 15... |04/06/2009 15... 0 0 ; 2
Number of Rolls loaded = 539 | | Status

Tool bar buttons:

Roll History: Opens up a window with search possibilities for a specific roll id. All grinding
history can sorted and viewed. (See chapter “Roll History” below for further
information.

Roll Profile:  Opens up a window displaying the roll geometry in numeric values. Data can
be exported to Excel or text files if necessary. (See chapter “Roll Profile” below
for further information.

Alarm History: Opens up a window with all existing nc-alarms saved in the database. All fields
can be sorted and searched. (See chapter “Alarms” below for further
information.

Grinder Status: Opens up a window with a button of each Lynson grinding machine in the
shop. If you press the button, it displays a status window with information about
machine status at the very moment.

Connect SCC: Push this button and connect to the SCC computer for a link to the MES. This
should always be open.

Menus

File: New, Open, Save, Save As, Print, Print Preview, Exit

Edit: Copy, Paste

View: Roll History, Roll Profile, Alarm History, Grinder Status, SCC Control, MES Protocol

Setup: SQL Interface, SCC Interface, HMI Interface, Report Creation, Auto SCC
Connect

Help: Roll Shop PC, SQL DB, HMI, About
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3.2 Roll History

Roll History displays all rolls in the local SQL database. After each grind, the operator sends
data back to MES by pushing the button “Send”. The RSPC application will automatically save
that record to the database “RSPC” in table “HistoryRecord”. It is possible to sort either by Roll
ID or Date by checking the tool bar button “Sort by RollID” at the top. Type of roll is selected in
the dropdown list to the left and a search start date and end date is selected before pushing

the button “Search”. If there is data available the table view is filled with data.

Roll History
Wark Rl ~  From: 01 apid 2008 B~  Tor 24 augusi 2009 [~  [] Sort By RollD
A

I S N S P R [ 7 PR S
ZAWGHRID2  |PLAD PM Al ci 10/04/2009 121...| 10/04/2009 12:1... |1 123456
ZIWGHROOS  PLAD w M A1 c1 10/04/2009 12:1... [ 10/04/2008 12:1 .. |1 123456 =
ZZWGHRIDS  |PLAD P W5 cl 10/04/200 122 | 10/04/2009 122.. |1 123456
ZIWGHRO0S  PLAD w BA At ct 14/04/2008 13:4. | 14/04/2009 141 |18 122456
ZXWGHRID7 | PLAO M Al cl 10/04/2008 122 | 10/04/2009 122.. |1 123456
ZWGHRO0S  PLAD w BA Al cl 11/04/2009 035... | 11/04/2009 09:5_| 1A 123456
ZWGHRIOS  |PLAD M Al cl 10/04/2003 024 | 10/04/2009 030 | 2D 123458
ZWGHRO0S  PLAD w P A1 ct 10/04/2009 05:4... | 10/04/2009 05:4 123456
ZOWGHRIID  |PLAD PM Al ct 10/04/2008 05:3_ | 10/04 c 123458
ZWGHROTT  PLAD w P 25 cl 10/04/2009 05:5... | 10/04/2009 05:5... | 2C 123455
ZOWGHRDIA  |PLAD BA [ ci 14/0472008 15:1__ | 14/04/2009 15:4__ | 2D 123456
ZWGHRO30  PLAO w BA A1 cl 15/04/2008 17:1... | 16/04/2008 17:2... | 2D 010116
Z2WGHRI31  |PLAD BA 5 ci 16/04/200 145 | 16/04/2009 145 | 2A 010127

< ‘ FRACHDNAD = Bl AN W [=1.) AR ~3 1£/N4 /00a 10-3 18/NA 300G 117 1R n1ini97 . o

By selecting the roll id of interest and right click with the mouse button, a new floating menu
will appear at the cursor. The selection available data in the table “Measure” which can be
“Shape”, “Roundness”, “Eddy Current” or “Excel” data. If the menu line is disabled (gray)

there is no data in the database.
Shape:

In case of Shape it can be several
windows with different measurement
time because by the setup in the
grinding process, several
measurement strokes can be initiated
at one roll grind. This is done by
checking option “complete
measurement stroke” at the actual
step programming in the HMIL. It is also
possible to “print” the graph by
pushing the button in the right top
corner to a local connected printer.
See example below.

ProdSoft AB

5 DisplaylmageForm

[=Er=)
PRINT
[ Shape l
Roll Type Date/Time
Cylindric 2009-04-14 10:23:10
Roll ID D [star(] Length
Z2WGEHR220 85.031mm 1700.000mm
D [lefq D [middle] D [right]
84.920mm 84.919mm 84.915mm
Taper Crown Removed
-0.005mm 0.001mm 0.111mm
0008

o 200

400 GO0 800 1000

1200 1400 1600
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Roundness:

In grinding process there is a
possibility to select roundness
measurement (option) and this
generates a picture displayed in the
HMI. This file will be stored in the SQL
database for later analyse.

8 DisplaylmageForm

[==]=]
PRINT

[ Roundness

Roll ID
Z2I1GSW017
Diameter

138.8134mm

Date/Time

2009-04-13 13:23:58

Tolerance

+/- 0.0050mm

Min
-0.0013mm
Max
0.0018mm

Differance

0.0031mm

Eddy Current: In the grinding program there is also an option to measure “cracks” in the roll
with the equipment “Eddy Current” equipment (option). This result is stored in a
picture at the eddy current computer. The HMI-MES application is reading this
file if available and stores it in the SQL database for future analyse.

ol x|
FRINT |
= ANDRITL
lFoErsTER lvn son

90
&0
an

] 50
o

774 12

"
Rall structure
Date:
Time

Az122
wwork roll
ASF2OPE
v Akers

24.08.2000
08:45:50

View Report:

All relevant roll data is compiled to a report from the data in the database and displayed in a

view window. This report can be “customized” by the end user to fit the own company

ProdSoft AB
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i

directive, See chapter “Report dddad o

Creation”. The report can be printed

or exported to a excel sheet if RollID: ZZWGHRO40 Startdate:  Thursday, June 04, 2009
necessary.
Product description W Current Dia 827714
Type:
Crown: 0.000

‘ Reason of processing. Al
Programnumber O EC

Grinder No Cl 1w

3 Employee number: 010093 Roundness: 0.000

|| Grindingtine: 20
Working shift 1D
Hardness work side: 87 Roughnesswork side; — 0.570
Hardness center side; 97 Roughness center 0.560
Hardress drive side: g7 o

Roughness drive side;  0.550

Edge shape type 27 NDT method type E
‘ Edge posttion type: il NDT test status: Y
Length 1 of radius 0.000 Defect code 1 7
Height 1 of radius 0.000 Defect location X1 0
D v n 1 £ o 20019 1 Pundneb Lnmmbinn V1 A

3.3 Roll Profile

When grinding operation is setup to measure the roll in one stroke, the HMI saves a data file to
disk containing 200 measurement points spread out of the entire roll length. This diameter
values is sent to the SQL database and stored in RSPC and table “Profile Record”. By pushing
this tool button it is possible to view the actual diameter and z-axis data in a table. If the
window “Roll History” is open and a specific roll id selected (blue highlight), the table will be
filled with this roll profile data, otherwise it displays empty. By selecting a new roll in the Roll
History table it will update the profile table with new data.

ol
b8 22\ GHROBS
— Frofile
b7 008 Actyal Point
&
E
i
=
o
e
K43
e R —
b4z
0 250 500 750 1000 1250 1500 1750
RFaoll Length [mrn]
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By stepping rows in the view table the actual point is

highlighted with a red square in the profile coordinate Roll ID: [z2wGHRIES  Ex | CLOSE |
view. There is also a possibility to zoom the area of ; =
. Fuoll Length Pos: [+] | Roll Dia Pos [v]
interest to further analyse the measurement curve.
2 8.542713 85.44765
There is also a tool button in the bottom of the window 3 17.08543 55.44756
which can export the profile data to excel in form of a 4 2562814 85.44747
table. If a chart is setup in that sheet it will also show a 3 |3417085 8544738
. . X ” B 4271357 85.4473
graph. The difference between roll “profile data” and 5 - o 4471
“shape data” is the shape is just a picture stored from P 2579309 44712
the HMI without any possibility to analyse any specific 3 £ 34171 55.44704
data. If there is a demand to further analyse the 10 |76.88441 B5.44646
measurement data, this is the function to use instead. 1 8542713 8544658
12 93969585 §5.44674
13 1025126 8644671
14 [111.0553 85.44663
15 119.598 §5.44656
16 128.1407 85.44647
17 |136.6834 85.4464
1R 147 22R1 AR 44R72 had
a5 445 Z2WGEHR5S
85.447 ey
T T
E55.445
§ \\R
1G85 445
] —
85 444
85.443
0 5D 100 150 200 250 300 380 ]
Roll Length ] 3.4 Alarm History

All grinding machines connected to the RSPC have a function in the HMI watching any alarms
from the NC and send them to the database RSPC - “Alarms” table. By opening this window
view there is a table showing which machine, at what date and alarm number-messages it
was.

o Alarm History El@
‘ Machine - " ~ From: den 4 april 2~ To: den 6 oktober 2~ [] Top Ten Order [ Search l ’ CLOSE ]
Machine Number Alarm Number Alarm Message Date/Time History Count
- 4 Bl Error drive 2009-09-25 00:00:00
2 2345 MNC backlash 2009-09-25 00:00:00
*

Sorting by machine number, messages or alarm number is possible in the drop-down box.
By selecting “*”, all machine alarms are viewable. There is also a functionality selectable
called “top ten” which means that it sorts the most common alarms over a date period
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3.5 Grinder Status

There is a smalll floating window which keeps a picture on the grinding machines installed in
the line at the shop floor. Number of machines enabled corresponds to how many
communication connections there are available in the server. Each network port holds one
grinding machine. The name displayed below the picture is taken from the setup of the
network connection. If the picture is green everything is okay at the grinder and it is up
running without any NC-alarms. If something is wrong with the machine or interrupted it
switching to red background. More information can be viewed by clicking at the button

picture.

@ Grinder Condition (o= [z

A new dialog window is displayed with information about the actual NC-machine status at
the moment. If the NC reporting reset, active or interrupted state the alarm window reporting
the last critical alarm. If a more deep alarm investigation is needed, see the “Alarm History”
menu. There is also information about the grinding process in form of a process bar showing
the program position and grinding time at the actual roll.

-

a5l Grinder1 (===
CNC Status Grinding Process: " = Time Left
i CNC Alarms
) Reset g
@ Active
) Interrupted
MESForm

3.6 SCC Control
Work List

The communication with MES system (level 3) is based on interface
description from Application, se chapter xx. This control form handles the
protocols used to send and receive roll data manually, in case it is History Record
needed. The connection between RSPC and MES system is handled by
the SCC Computer (level 2) and the RSPC connects by Ethernet network Profile History
port to the SCC computer. This link is always open and the RSPC listen to e e
the port all the time for incoming data from MES system. This can be
“new” rolls, “removed” rolls as example. All standby rolls for grinding is
saved in the local database “MES” and table “StandByInfo”. This roll data Rall 1D
is the same roll id that can be seen in the drop down list at the HMI
application. But to initiate and fill the local database from the beginning
or “clean” and restart database, there is a control made for this purpose. Close
By operating this window buttons several tasks can be performed to fulfill

&

I 4
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MES communication.

Work List: Commanding a complete new list of “waiting for grinding” rolls in the MES
system. The application will delete the old SQL database table “StandBylInfo” if
the operator agree. Then it will download the new roll data to the computer
memory. After this operation it is necessary to save the list to the database by
pressing “Write WL to DB”. See below.

Request: Commanding one specific roll by first selecting the right identity in the drop
down list and then push this button. The MES will send only this roll data and the
RSPC saves it to the SQL database in table “StandByInfo”.

History Record: This command will send roll history data (table HistoryRecord) to the MES
system. Normally it is done automatically when the operator pushing the
“Send” button at the HMI. But if it is necessary to do it manually again or by
other reasons, this can be used.

Profile Record: This command will send profile data (numeric, table ProfileRecord) to the MES
system. it is done automatically when the operator pushing the “Send” button
at the HMI. But if it is necessary to do it manually again or by other reasons,
this can be used.

Write WL to DB: Writing roll data from computer memory to the SQL database (MES-
>StandByInfo). This button is disabled until data is available from command
“Work List”.

3.7 View Protocol

This window will display the
communication protocol a5 ViewProtocel (o= =]
between RSPC and SCC Command Bytes Decimals  Data

computer. When the RSPC
communicates with the
SCC computer it is possible
to trace the actual data
which is transmitted. The
view table shows the
command sent and the
data length in bytes. The
decimals and data results
displays in the same row. If
there is something wrong

in the SCC and/or MES
data received, it is easy to
check the real data sent
over tcp/ip here. This view
can be open closed
independent of the rest of
the application.
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3.8 Report Creation

To be updat

3.9 Backup Procedure

RSPC:

The Roll Shop PC (gateway pc) in the control room has two hard
disks installed. They are so called “hot plug” disks. This means that it
is possible to switch the harddisk without switching off the pc. This
will probably not be necessary, but it will make it comfortable to
change the disk. It is just a “snap in” disk in the front of the pc. The
pc have two harddisks setup with server services called “RAID 1”.
This aloud the operating system to “mirror” the main disk to a
second disk automatically. If it breaks down for some reason, the pc
will switch to use the second disk instead which is copy of the first.
Then the IT department must change the broken disk as fast as
possible. There is also a possibility to install a new disk in slot two and
let the pc mirror it over night and pick it out and place it in a safety-
box as a backup instead of a tape unit. See user manual for HP
ProLiant ML310 G5 for instructions.

SQL:

The RSPC have a Microsoft SQL database installed for saving MES and grinding
data. There are two databases called “MES” and “RSPC”. The MES holds
temporary communication data and the MES corresponding table for “waiting
for grinding” rolls. The RSPC database holds history and profile tables stored from
machines. This makes it possible to search rolls and results in the control room.
See documentation RSPC above. To backup the databases, use the SQL tool
“db backup”. Open software “Management Studio” and connect to the
database. Open the tree structure and locate the database RSPC and MES.

Place the cursor on MES and right click the mouse. Now a menu gives you the choice to
select “backup” the database. Follow the instructions to make a backup file for this particular
database. Do the same with the RSPC database. The databases using “triggers” to copy data
from MES db to the RSPC db and therefore it is vital that the db backup file exists to restore if
something goes wrong.
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|| Back Up Database - MES o= =]
Selecta page ; —
< Script + Hel
27 General ; # U °
14 Options
Source
Database IMES vI
Recovery model SIMPLE
Backup type [Fut -
Backup component:
@ Database
Backup set
Name: MES-Full Database Backup
Deescription:
Backup set will expire
@ After 0 3 days
Connection 2 On
Server Destination
MACBOOKPRO-PC\SQLEXPRES
Back up to! @ Disk
Connection:
MacBookPro-PC\Svante
4 View connection propetties
B
Ready
< . 3

4. Function Description MES-HMI

At the NC machine side there is an application for the operator to use for receiving and
sending roll data to the MES system. In this case the application is accessible through the
Sinumerik HMI menu by a button “MES” and it will run in the background while using the
grinding HMI interface. The MES-HMI interface displaying the connection status with both
Sinumerik OPC server which collecting data from the NC memory and the SQL database
which exists in the gateway pc in the control room (RSPC). If the communication link is broken

by some reason, this information will show the status. To using this application, following work
flow is recommended:
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Start
Operator
input

~—
Load
Check
[Sereen] | 1S data

[Machine Panel] NC - start

Send to
MES

NO
—

end [Button]

§ ves
Update
—
l 1 NO

[Button] m Manual
1 input {Screen]
~—

W Send to MES

[Measurement]

YES

When the grinding machine (NC) has finished the roll, it automatically updates the
application view with data from measurements. In case the NC was interrupted before
program end, the application asks for permission to update the measurement data. In this
situation the operator have a chance to select “NO” and restart or update manually.
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4.1 Tool Buttons Main Form

[
V______
123486 | [O141240 Buze SHTEc: -

Pass Mo test -
ECT ECT -

_| Crack | Bruise |None

Radius Radius -
Work Side MNone -

(=== =T = T = |

AUTO OFF BEXIT

Remarks: The operator has here a possibility to save a comment about grinding-
operation to the database.

Grind: Start grinding (Time is starting when this button is pressed)

Send: After grinding operation is finished, the operator can send grinding data to the
RSPC by pressing the button. If the nc-program have reached the end, it
already have updated the screen with measuring data (green fields). If the nc-
program was interrupted by the operator or alarm, the software asks the
operator to update the screen first when this button is pressed. Then it must be
pressed again to actually send the data in this case.

Exit: Quit the application. It can be reloaded by starting again from Sinumerik menu
(MES-button)

4.2 Data fields Main Form
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Picture 4 (MES-HMI Operator Interface)

2008-08-25 13:00 | 2008-08-25 13:00

000.000 000.000 Pass Pass v
000.000 000.000 ECT ECT S v
00.000 00.000 Crack Bruse 1.NOWI v Nor&’) v
00.00 00.00 0000.00 | 0000.00 | 0000.00 0000.00
0.000 _0.(!)0 0000.00 | 0000.00 0000.00 0000.00
Crack Dl 0000.00 | 0000.00 | 0000.00 | 0000.00
RADIUS RADIUS @ ¥
0.00 0.00 Work Side work side W |
0.00 0.00 00000000 00000000
0.00 0.00 0000.00 0000.00
0.00 0.00 0000.00 0000.00
00.00 00.00 0000,00 000000
00.00 00.00 0000.00 0000.00
00.00 00.00 0000.00 0000.00
00.00 00.00 0000.00 0000.00
@ : MesListLink : Mes Data : Measwring Data : Auto Check * SelectDaia || [ Operator Write

Menu (a): Open the roll list menu and selecting the actual roll ID to grind. It is possible to
sort on roll type and roll state by selecting in the dropdown lists. The actual rolls
in the list is picked up from the RSPC database (table Grindinfo) which is
updated by MES. This update can be done manually or automatically by the
RSPC application. See function description for RSPC above. When the data is
loaded by OK button, the actual roll id is displayed in the beige field. After data
have been sent to RSPC (button Send), this field is blanked out as an
confirmation of transferred data went okay.

Menu (1): Grinding Reason, dropdown list contains a list of 17 choices for different reasons
of grinding this roll. The operator has to select what choice corresponds best
to the real reason of grinding.

Drop Down Box Added to interface: “To Add Operation for Roll” , YES or NO.

Menu (2): None destructive testing (NDT) result. The operator selects the choice of passing,
see menu (2) below.

Menu (3): Type of NDT test equipment. Operator selects ECT: Eddy Current, MT: Magnetic
test, UT: Ultrasound test.
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Menu (4):

Menu (5):

Menu (6):

Menu (7):

MES data:
Measuring Data: Roll data from NC, updated automatically after grinding.
Auto Check: Calculated by HMI application.

Defect code , pass 1. Operator selects the correct defect content from the

drop down menu. See menu (4) below for choices.

Defect code , pass 2. Operator selects the correct defect content from the

drop down menu. See menu (4) below for choices.

Type of geometry at the end of the roll. Select between radius or taper. See

menu (6) below.

Position of end geometry of the roll. Select between work side or drive side. See

menu (7) below.

Last roll data from MES / RSPC database.

®
[[code T grindng Reason

Al Hegular

Ab New Roll

El Parssing Mark

E2 Particle Mark

5 Wheael Mark

G2 Serateh

H2 Twist

J7 St

KO Dent

K4 Rust

K5 Crack

M4 Spalling

Pz Crown Change

P6 Dia, Change

Q0 Grinding Amount
insufficient

87 Roughness
insufficient

Wh Others

ProdSoft AB

®
[[Codo [ hesur

®

N Mo test £ ECT

X Not O.K Y] MY

Y K U ur

@ ®
[ Code | vefect ontert [ Code | Defect Content _

K5 Crack Kb Crack

K7 U & E(Bruse) K7 o & B{Bruse)
L0 Smalt Crack Lo Smalt Crack
L1 Alr hole L1 Alr hole

Lz Casling defect L2 Casting defecl
M4 Spalling M4 Spalling
Wo Others Wh Others

®

@
[‘cose T postion

RA Hadius NW Work Side
TA Taper ND Dirive side
L7 Nown NB Hone
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4.3 Roll Selection Menu

ZMWGHRDB2

ZMWGHRO83

LMWGHROB4

ZMWGHROSE

ZMWGHROS2

ZMWGHRDG3

ZMWGHR098

4.4 Work Shift Preparation

To be updated..

4.5 Backup Procedure

HMI:

ProdSoft AB

Waork Roll

1# Intermediate Roll

Zst ndermediale Idie Roll

2st infermediale Drive Roll

Backing bearing Roll

AC Wailing for
assembling(RC)

PG Wailing for grinding

Pl Walling for grinding due

to accident

PN Mew Roll grinding

PZ Withholding arinding

KK Walting for scrap

The best way to backup HMI (PCU50) is to use the Sinumerik supported tool
“Ghost” from Symantec. This will backup the whole harddisk in minutes and
restore it fast. This will automatically include the Roll Shop software already
installed at the PCU50.See Sinumerik documentation for further assistance.

Roll Shop PC
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5. Interface Description

The Roll Shop gets its order from the top level system (MES) which communicate with
protocols to and from the computers. This protocols follows a defined flow according to the

figure below and the data structure have been sorted into messages which will be described
later. This messages defined by customer have been implemented in both RSPC and MES-HMI

application.

MES
Circulation
items

EAl

TIPHZSMTIR for ganding siand-by ir

2IPMERIZES i o

B T P T et

SIPMERATTR _record for grinding hision reion

B R B N e ———

APH2RATEE resond for New Rell

............. B P T T TP Y IR RNRI

SEMERALTE revond for il wes s

EE R AR K PP

BN MZEMIER _recond for profite Mstory

B R

SCC

ERRERRBRNR AR nn P

A WA " - -

...... PETTTTITT Teve—.

SETE T T TR TY Y

- -

Roll
Grinder

SERVER
(RSPC)

« » = | Roll Grinder1
% « = | Roll Grinder2
4 » — i RollGrinder3

The connection between the RSPC and the SCC computer is a socket connection always

open as long as the RSPC application running (Connect button ON). There are six messages
following the handshake structure described in the picture above. The protocol defined is a
message package string defined by the structure seen below.

Text Header Text
(a) (b) (e) (d) (e) ) (8 (h)
(8Byte) (1Byte) (1Byte) (2Byte) (14Byte) (14Byte) (12Byte) (1Byte)
0] ()] (k) ()] (m) (n)
(1Byte) (5Byte) (1Byte) (6Byte) (24Byte) (10Byte)
ProdSoft AB Roll Shop PC Page 22




a) Transaction Code (TRANSACTION_CODE)

¢ Roll Grinding information request: PM29M11R
Roll Grinding information : PM29M24S
Grinding results information : PM29M34R
Roll Warehousing information : PM29A11S
Roll Scrapping information : PM29A21S
Roll Profile information : PM29M35R

b) Works Code (WORKS_CODE) P (Fixed value)

c) Operation Flag (OPER_FLAG) L (Fixed value)

d) Factory Operation Code (FAC_OPE_CODE) 50 (Fixed value)

e) Sender Information Editing Date (SNDR_INFORM_EDIT_DATE)
“YYYYMMDDHHmMmMmss”

f) Sender Information Editing Program ID (SNDR_INFORM_EDIT_PGM_ID) RSPC
(Anything is possible)

g) EAIl Interface ID (EAI_INTERFACE_ID) (Fixed value decide later)

h) Interface Data Direction Actual Type (INTERFACE_DATA_DIR_ACTUAL_TYPE)
Always Space

i) Interface Data Occurrence Response Flag (INTERFACE _DATA_OCR_RES FLAG)
Always Space

i) Interface Data Sending Sequence (INTERFACE_DATA SEND_SEQ) Always All
Space

k) Interface Data Update Type (INTERFACE_DATA_UPD_TP) 1 (Normal), 2 (Re-Send)

I) Interface Data Total Length (INTERFACE_T LEN) 512(Fixed value except for
PM29M35R)

m) Attribute (ATTRIBUTE) Always All Space

n) BSC GW Data Attribute (BSC_GW_DATA_ATIR) Always All Space
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5.1 SQL Data Table Design

Database: MES, Table: CNC

Used by grinder status function,

see chapter 3.5 N -

Column MName

WriteComplete
ReadComplete
MachineStatus

Database: MES/RSPC, Table: HistoryRecord

Used by Roll History function.

Caolumn Name

int

int
int

int

Data Type

Data Type

Inserted by trigger in RSPC.dbo b | TRANSACTION_CODE

Record deleted by RSPC
App. See chapter 3.2

ProdSoft AB

varchar(g)

WORKS_CODE
OPER_FLAG
FAC_OP_CD
SNDR_INFORM_EDIT_DATE

SMOR_INFORM_EDIT_PGM_ID

EAI_INTERFACE_ID

varchar{1)
varchar{1)
varchar(2)
varchar{14)
varchar{14)
varchar{12)

INTERFACE_DATA_DIR_ACTUAL TYPE  varchar(1)

INTERFACE_DATA_OCR_RES FLAG
INTERFACE_DATA_SEND_SEQ

INTERFACE_DATA_URD_TP
INTERFACE_DATA_T_LEN
ATTRIELTE
BSC_GW_DATA_ATTR
CP_NUM
CP_ROLL_MGT_CD
CP_ITEM_DESC_TP
CP_AC_TP
CP_PRC_DESC_CD
CP_EQP_CD
CP_PRC_SAT_DT
CP_GRD_DN_DT
CP_GRD_SFT
CP_GRD_EMPLOYEE_NUM
CP_PRC_RQR_TM
CP_CUR_DIA
CP_CROWN_MSE_YV
CP_EDGE_PRC_SHP_TP
CP_EDGE_PRC_LOC_TP
CP_RAD_PRC_LEN_AC1
CP_RAD_PRC_R_AC1
CP_RAD_PRC_R_V1
CP_RAD_PRC_LEN_AC2
CP_RAD_PRC_R_AC2

Roll Shop PC

varchar{1)
real
varchar{1)
real
varchar{24)
varchar{10)
varchar{11)
varchar(4)
varchar{1)
varchar{2)
varchar(Z)
varchar{2)
datetime
datetime
varchar{2)
varchar{g)
real

real

real
varchar(Z)
varchar{2)
real

real

real

real

real

Allow Mulls

O EEE

Allow MNulls

OJO0O0O0O0O0O0O0O0OO0EOCOOCO0O0O00REEEOO0O0REEEEEEE
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CP_RAD_PRC_LEN_AC3
CP_RAD_PRC_R_AC3
CP_TAPER_PRC_LEN_AC1
CP_TAPER_PRC_HGT_AC1
CP_TAPER_PRC_LEN_AC2
CP_TAPER_PRC_HGT_AC2
CP_TAPER_PRC_LEN_AC3
CP_TAPER_PRC_HGT_AC3
CP_RA_ILL_WS_MSE_V
CP_RA_ILL_CEM_MSE_V
CP_RA_ILL_DS_MSE_V
CP_USON_INSP_ACPT_F
CP_DEF_CD1
CP_DEF_OCR_X_LOC1
CP_DEF_OCR_Y_LOC1
CP_DEF_OCR_DTH1
CP_USOMN_INSP_DEF_SIZE_TP1
CP_DEF_CD2
CP_DEF_OCR_X_LOC2
CP_DEF_OCR_Y_LOC2
CP_DEF_OCR_DTH2
CP_USON_INSP_DEF_SIZE_TP2
CP_USCN_INSP_METHOD_TP
CP_BA_WS_HARD_MSE_V
CP_BA_CEN_HARD_MSE_Y
CP_BA_DS_HARD_MSE_V
CP_ORI

CP_PRC_PGM_NUM
CP_SPC_EVENT

ATTRIBUTEZ

Database: MES/RSPC, Table: Measure

Pictures for grinding shape and
roundness are saved. Inserted to
RSPC.dbo by trigger Deleted by
RSPC app in MES.dbo

Format: JPG pictures as binary
file.

Database: MES, Table: CNC

Used by grinder status function,
see chapter 3.5

ProdSoft AB

>

Column Mame
B CP_NUM
Date
Type

Image

Column MName

D

WriteComplete
ReadComplete
MachineStatus

Roll Shop PC

real
real
real
real
real
real
real
real
real
real

real

varchar{1)
varchar({2)
real
real
real
varchar{1)
varchar(Z)
real
real
real
varchar({1)
varchar{1)
real
real
real
real
varchar({g)
varchar{1024)
varchar{701)
Data Type
varchar{11)
datetime
varchar(50)
varbinary{(MAX)
Data Type
int
int
int
int

5 T ) T T T T T

Allowe Mulls

EEEE

Allow Mulls

O EEE
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Database: MES, Table: NewRecord

Used for receiving new rolls
from MES, temporary table.
New record Inserted in

Standbylnfo table by RSPC

App.

ProdSoft AB

Column Mame

TRAMSACTION_CODE

WORKS_CODE
OPER_FLAG
FAC_OP_CD
SMDR_INFORM_EDIT ...
SMDR_INFORM_EDIT ...
EAI_INTERFACE_ID
INTERFACE_DATA_DL..
INTERFACE_DATA_O...
INTERFACE_DATA_SE. ..
INTERFACE_DATA_LP...
INTERFACE_DATA_T_...
ATTRIBUTE
BSC_GW_DATA_ATTR
CP_ITEM_TP
CP_ITEM_DESC_TP
CP_NUM

CP_MFG_NUM
CP_MAKER_CD
CP_MAKER_CD_CONT
CP_MAKER_ASUR_TON
CP_MAT_CD
CP_MAT_CD_CONT
CP_STK_SHP_TF
CP_STK_SHP_TP_CONT
CP_STK_DT
CP_STK_SUMUP_DOT
CP_STK_SFT
CP_RECEPIENT_EMP_NO
CP_PUR_UPRI
CP_STK_DIA
CP_STK_WGT
CP_WST_DIA
CP_WST_WGT
CP_EFF_DIA
CP_EFF_WGT
CP_BA_LEN
CP_BA_CEN_HARD_M...
CP_BA_WS_HARD_MS...
CP_BA_DS_HARD_MS...
CP_GN_WS_HARD_MS...
CP_GN_DS_HARD_MS...
ATTRIBUTE2

Roll Shop PC

Data Type

 varchar(8)

varchar(1)
varchar(1)
nvarchar(Z)
varchar(14)
varchar(14)
varchar(12)
varchar(1)
varchar(1)
numeric(s, 0)
varchar(1)
numeric(s, 0)
varchar(24)
varchar(50)
varchar(1)
varchar(1)
varchar(11)
varchar(15)
varchar(2)
varchar(50)
numeric(7, 0)
varchar(1)
varchar(50)
varchar(1)
varchar(50)
varchar(14)
varchar(3)
varchar(2)
varchar(a)
varchar(10)
numeric(7, 0)
numeric(7, 0)
numeric(7, 0}
numeric(7, 0}
numeric(7, 0)
numeric(7, 0)
numeric(s, 0)
numeric(4, 0)
numeric(4, 0)
numeric(4, 0}
numeric(4, 0)
numeric(4, 0)
varchar(102)

Allow Mulls
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Database: MES/RSPC, Table: ProfileRecord

Used for receiving Profile data

from MES-HMI. Inserted by Column Name Data Type

trigger from MES.dbo Deleted P TRANSACTION_CODE varchar(8)

by RSPC app in MES.dbo WORKS_CODE varchar(1)
OPER_FLAG varchar(1)
FAC_OP_CD varchar(Z)
SMDR_INFORM_EDIT ... wvarchar(14)
SMDR._INFORM_EDIT ... wvarchar({14)
EAI_INTERFACE_ID varchar(12)
INTERFACE_DATA_DIL.. warchar{1)
INTERFACE_DATA_O...  warchar{1)
INTERFACE_DATA_SE... real
INTERFACE_DATA_UP... wvarchar(1)
INTERFACE_DATA_T ... real
ATTRIBUTE varchar(24)
BSC_GW _DATA_ATTR varchar(10)
CP_MUM varchar(11)
CP_PROFILE_TP varchar(1)
CP_PROFILE_Z_V1 real
CP_PROFILE_Y_V1 real
CF_PROFILE_Z_v2 real
CP_PROFILE Y _v2 real
CF_PROFILE_Z_V3 real
CP_PROFILE_Y_V3 real
CP_PROFILE_Z_V4 real
CP_PROFILE_Y V4 real

continues....

CF_PROFILE_Z_V200 real
CP_PROFILE_Y_V200 real
ATTRIBUTEZ2 varchar({1560)

ProdSoft AB Roll Shop PC

Allow Mulls
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Database: MES, Table: RequestStandByInfo

Not used in this implementation Column Mame

With socket protocol. Handled P TRANSACTIOM_CODE

directly from RSPC app. WORKS CODE
OPER._FLAG
FAC_OP_CD

SNDR_INFORM_EDIT ...
SNDR_INFORM_EDIT ...
EAI_INTERFACE_ID
INTERFACE_DATA_DL..
INTERFACE_DATA_O...
INTERFACE_DATA_SE...
INTERFACE_DATA_UP...
INTERFACE_DATA_T ...
ATTRIBUTE

BSC_GW _DATA_ATTR
CP_ITEM_INF_COMP_TP
CP_NUM

CP_RND_NO
ATTRIBUTE2

Database: MES, Table: RollWasteRecord

Not used in this implementation

With socket protocol. Handled

directly from RSPC app. P TRANSACTION_CODE
WORKS_CODE

OPER_FLAG
FAC_OP_CD
SNDR_INFORM_EDIT ...
SNDR_INFORM_EDIT ...
EAI_INTERFACE_ID
INTERFACE_DATA_DL..
INTERFACE_DATA_O...
INTERFACE_DATA_SE...
INTERFACE_DATA_LUP...
INTERFACE_DATA_T_...
ATTRIBUTE

BSC_GW _DATA_ATTR
CP_ITEM_INF_COMP_TP
CP_NUM

CP_RND_NO
ATTRIBUTE2

Column Mame

ProdSoft AB Roll Shop PC

Data Type
varchar(3)
varchar(1)
varchar(1)
varchar(2)
varchar(14)
varchar(14)
varchar(12)
varchar(1)
varchar(1)
numeric(s, 0)
varchar(1)
numeric(a, 0)
varchar(24)
varchar(50)
varchar(3)
varchar(11)
varchar(13)
varchar(3385)

Data Type
varchar(8)
varchar(1)
varchar(1)
varchar(2)
varchar(14)
varchar(14)
varchar(12)
varchar(1)
varchar(1)
numeric(5, 0)
varchar(1)
numeric(s, 0)
varchar(24)
varchar(50)
varchar(3)
varchar(11)
varchar(13)
varchar(385)

Allow Mulls

NEEOEEOOOOOEOOOOOO

Allow Mulls
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Database: MES, Table: StandByInfo

Used for storing rolls for grinding,
Updated from MES by request or
new record. Record removed after
grinding by HMI-MES app.

ProdSoft AB

Calumn Mame
TRAMSACTION_CODE
WORKS_CODE
OPER_FLAG
FAC_OP_CD
SMDR_IMFORM_EDIT ...
SMDR_INFORM_EDIT ...
EAI_INTERFACE_ID
INTERFACE_DATA_DI...
INTERFACE_DATA_O...
IMTERFACE_DATA_SE...
INTERFACE_DATA_LP...
INTERFACE DIATA T ...
ATTRIBUTE
BSC_GW _DATA_ATTR
CP_ITEM_INF_COMP_TP
CP_INF_COMP_T_CNT
CP_INF_COMP_CUR_...
CP_NUM
CP_ROLL_MGT_CD
CP_ITEM_DESC_TP
CP_ITEM_USE_LINE_TP
CP_USE_EQP_CD
CP_POSLTP_CD
CP_FETCH_DT
CP_CARRY DT
CP_REPLACE DESC_CD
CP_PROC_CNT
CP_PRC_LEN
CP_PROC_WGT
CP_T_PRC_CNT
CP_T_PRC_LEM
CP_T_PRC_WGT
CP_T_GRIND_CLT

Roll Shop PC

Data Type
varchar(g)
varchar(1)
varchar(1)
varchar(2)
varchar(14)
varchar(14)
varchar(12)
varchar(1)
varchar(1)
real
varchar(1)
real
varchar(24)
varchar({10)
varchar(3)
real
real
varchar({11)
varchar(4)
varchar(1)
varchar(1)
varchar(3)
varchar(2)
datetime
datetime
varchar(2)
real
real
real
real
real
resl

real

Allow Mulls
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CP_T_GRIND_GT real
CP_T_INCIDENT_CLT real
CP_T_INCIDENT LOS... real

CF_CUR_DIA real
CP_ORI real
CP_CROWN_MSE_V real

CP RA_ILL_WS MSEV  real
CP RA_ILL_CEM MSE V  real
CP_RAILL DS MSE_V  real
CP_BA_WS_HARD_MS... real
CP_BA_CEN_HARD M... real
CP_BA_DS_HARD MS... real
CP_BA_LEM real
CP_EDGE_PRC_SHP TP warchar(2)
CP_EDGE_PRC_LOC_ TP warchar(2)
CP_RAD PRC_LEMN_AC1  real
CP_RAD_PRC_R_AC1 real
CP_RAD_PRC_R_V1 real
CP_RAD _PRC_LEN_ACZ  real
CP_RAD_PRC_R_ACZ real
CP_RAD PRC_LEM AC3  real
CP_RAD_PRC_R_AC3 real

EEEOOOODODODODOOOCOCOCOCOOOOOOOOOOOOOOd

CP_TAPER_PRC_LEM_... real
CP_TAPER_PRC_HGT ... real
CP_TAPER_PRC_LEM ... real
CP_TAPER_PRC_HGT ... real
CP_TAPER_PRC_LEM ... real
CP_TAPER_PRC_HGT ... real
CP_PRC_PGM_MUM varchar(d)
CP_SPC_EVENT varchar{1024)
ATTRIBUTE2 varchar(625)
Database: RSPC, Table: Alarms
. . Column MName Data Type Allow Mulls
;Jgidcl;)é ;ligcr:godfn Alarm History. b Machine it
Mumber int
Message varchar{200)
Date datetime
(]
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5.2 Export Protocols from Excel

The protocol data is imported from Excel files from customer, File name:
I roll grinder telegram with MES sys(Format)_081220.xIs”.

The data is in a table form and could be saved as format “*.CSV”. This means that if there is a
change in the future in customer protocols, it is just a change in the excel sheet to make and
export it to CSV file. Command “Save As..” and select format “*.CSV (Comma delimited)” and
OK to save. This creates a text file with semi-colon separations. Following files covers the
different protocols. The file name corresponds to the customer messages used.

PM29A115 e PM29AZ1S B PM2OMILIR

PM29M265 .. PM29M35R . PM29M3TR

Notice that the first field “Column Name” is used for the message string and the “length” field
for calculating the message package byte length. The field “type” is also used for identifying
the correct data type for converting decimal values and integers. After update of the table,
save the sheet and replace the new files in the “data” library, see chapter 2.3.

5.3 Eddy Current interface

The Eddy Current data is communicated from the Lynson HMI application after grinding as a
text file and read by the MES-HMI application. The crack position and angle is just transferred.
The crack size is defined in the Foerster Application as threshold limits and must be cross
referenced in the MES application before a limit can be sent to the MES. There are three limits
defined, small, medium and large and can be configured in the application xmil file found in
the path f:\user\mes\lynsmes.config.exe. Open it with an text editor like “notepad” and
change the corresponding values for EC_Limit_Small, EC_Limit_Medium and EC_Limit_Large
inside “< x >". Save the file and restart the MES-HMI application.
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5.4 NC-data (MES-HMI)

After grinding the machine have measurement results to send to RSPC and further to MES
system. This data are updated automatically after finish of grinding cycle. The displayed
measurement values have green fields in the HMI menu. The values are stored in the NC
system in GUD-variables (Global User Data). These values can be viewed at the HMI

Sinumerik

HMI at menu “Parameter->User Data-MGUD” buttons. The list will display the actual values
retrieved. These values are read through OPC-server and transferred by the MES-HMI
application. The printout below is a list of declared variables for customer grinding machines.

Global User Data Variable Comments
DEF NCK REAL G_CrownHeight Crown

DEF NCK REAL G_CrownRadius R-value
DEF NCK REAL G_AutoCompDia[5] Diameter

DEF NCK REAL

G_ConicalRoll1lLength[20]

Taper/Radius: Lengthl1-3 DriveSide

DEF NCK REAL

G_ConicalRoll1Diameter[20]

Taper/Radius: Height1-3 DriveSide

DEF NCK REAL

G_ConicalRolllLengthLeft[20]

Taper/Radius : Length1-3 Work Side

DEF NCK REAL

G_ConicalRoll1DiameterLeft[20]

Taper/Radius: Height1-3 WorkSide

DEF NCK INT

G_MeasureRollReady

Flag for grinding finished

DEF NCK STRING[40] G_RollID

Roll ID

DEF NCK REAL

G_RoundnessData[10]

Roundness
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