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Scope and Purpose

Scope

This specification describes the traceability application configuration and PLC logic design
requirements for Nexteer Automotive facilities utilizing Nexteer's Traceability System.

This specification applies to the equipment requiring Traceability communication for process
flow, electronic error proofing, and data collection. Refer to the Manufacturing Engineer’s
written specification for details regarding traceability requirements.

This specification has associated PLC logic routines and HMI screens that reflect the
requirements of this specification. In addition, the logic library provides the required routines
and examples that may be applied to new equipment designs. All files are available at
www.nexteerdataexchange.com.

The use of the word “shall” indicates requirements and the use of the word “should” indicates
recommendations. The use of the word “may” indicates permission or allowance and the use
of the word “can” indicates a possibility.

Purpose and Objectives

The purpose of this specification is to provide Nexteer requirements and guidance to Original
Equipment Manufacturers (OEM) for use in their PLC logic designs to interface with Nexteer's
Traceability System and to provide device configuration guidance for the Traceability
application.

The objective of this specification is to provide common, maintainable, and cost-effective
traceability controls systems that enhance both the productivity and ease-of-use of the system,
while ensuring the quality of Nexteer products produced. The application of this specification
will result in common traceability controls systems.

The Nexteer traceability systems are integrated at the machine, cell (group of machines), or
asynchronous assembly line level. Depending on the configuration of the traceability system, it
may cover multiple cells and / or multiple asynchronous assembly lines.

The Nexteer traceability system uses a Traceability computer, which runs the Nexteer
Traceability Application and interfaces with the SQL Server traceability database.

This Document shall be used in conjunction with the Nexteer Traceability Input Document to
configure and program the Traceability Program and PLC Logic
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2 Tool Life

The R29_ToollLife_V2 routine shall be utilized when Tool Life Information is specified on the
Traceability Input Document.

ME REQUIRED SECTION CONTROLS REQUIRED SECTION
. Traceability Station ID =SD
g . . Expected Tool Life .
Station and Tooling Description ey Quantity to Increment per Cycle Number + [Xy or OPxxx.y or
o STxxx.y)
OP010 Axle Hardening Coil 10000 2 SD1234560P010.2
OP010 Axle Tempering Coil 10000 2 SD1234560P010.3

2.1 Traceability Application Configuration
2.1.1 Add a device connection.

1. Create a new device by clicking menu Edit > Add Device , or by right clicking the Devices
list on the left side of the app and using the context menu.

3 Traceability 11.13.1

Edit Control View T4

File

+ Add Device ;
L

B
RlE ¢

o Add Device Group

¥ |mport Device

2. Adialog that is used to configure the new device connection will appear.

a. Enter a name for the device. For example: SD123456X01, SD123456X51,
SD1234560P010.2, SD123456ST02, etc. Note:

b. Setthe device type to Logix5000 Tool Life v2.0.

c. Click OK to finish adding the device connection.

Device Name: 5D1234560P010.2

Device Type: e Logix5000 Tool Life v2.0 -
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2.1.2 Device settings panel.

1. Ensure that the newly added device connection is selected by clicking on it in the Devices
list on the left side of the app. Click the Show Settings button to display the device settings.

— X

Devices
¢ sD1284560R0102

2. The following panel will be displayed. Itis used to configure the database and PLC
connection settings.

5D1234560P010.2 Logix5000 Tool Life v2.0

Database Settings Device Settings Station Settings
Server: localhost\CITADEL Name: SD1234560P010.2 PLCID:
Database: Traceability IP Address/CPU Slot:  0.0.0.0 0 StationlD:
Username: sa Scan Rate: 100 s StationName:
Password: ssese Tag Scope: Controller W

Tag Name: ToolLife

2.1.3 Configure Database Settings
The default database configuration settings normally do not require modification at MQ1.
For MQ2 the settings shall be supplied by the destination plant.

1. Server: The default Microsoft SQL server name
is “localhost\CITADEL"” which contains the Database Settings
standard Nexteer traceability database.

Server, localhost\CITADEL
2. Database: The default database name is Database: Traceability
“Traceability”.
Username: sa
3. Username/Password : This contains the on ,
ssword: ssesse

credentials for the authorized database user.
The default username is “sa” and password is “admin”.

2.1.4 Configure Device Settings
1. IP Address: Enter the IP Address of the PLC.

2. Scan Rate : The default scan rate of how often the

Device Settings
sqft_ware polls thg machine for new data Is 10Q — o
milliseconds. This should not require modification.
IP Address/CPU Slot:  0.0.0.0 1]
Scan Rate: 100
| Tag Scope: Controller v
Tag Mame: ToolLife
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3. Tag Scope/Program Name / Tag Name :The defaulttag name is “ToolLife”. This is a user
defined tag in the R29_ToolLife_V2_Component routine containing the tag structure
needed to interface with the traceability application. When multiple
R29_ToolLife_V2_Component routines exist in the same program, this tag name shall be
unique. The following 3 settings are used to configure a reference to the tag.

a. Tag Scope: Select the scope of the PLC tag.
Note: Typically, Tag Scope for the UDT should be set to a Controller scope tag.

b. Program Name (optional) : If Tag Scope is set to “Program”, this setting will be
displayed. Enter the name of the program within the PLC where the tag resides.

c. Tag Name: Enter the name of the PLC tag.

Tag Scope: Controller v
Example (Controller Scope): _

Tag Name: ToolLife

Tag Scope: Program v
Example (Program Scope): Program Name: | OP010

Tag Mame: ToolLife
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2.1.5 Configure Station Settings
1. PLCID: Enter the machines SD number for ceotion Set
the PLC ID. For example: SD123456. aron Serng
) _ ) PLCID: SD123456
a. StationID: Enter a unique Station ID for _
the device configuration. For example: Saanl: SERIEEREOR I
SD123456X01, SD123456X51, StationMName: Op010_Axle_Hardening_Coil

SD1234560P010.2, SD123456ST020,

etc...

Note: This should be match up with the Station ID under Tool Life Information on the
Traceability Input Document.

ME RE!

QUIRED SECTION

CONTROLS REQUIRED SECTION

Station and i'l'noling Description

Expected Tool Life
Limit

Quantity to Increment per Cycle

Traceability Station ID =SD
Number + Xy or OPxxx.y or

SThoocy
OP010 Axle Hardening Coill 10000 2 [ 801234560P010.2l
OPO010 Axle Tempering Coil 10000 2 SD1234560P010.3

2. StationName : Enter a description for the station. The recommended station name should
include the Station or Op Number, and a description for the Tooling. For example: 0P010

Axle Hardening Coll.

Note: This should be match up with the Station and Tooling Description under Tool Life on
the Traceability Input Document.

2.1.6  Importing the Routine

1. Exportthe R29_ToolLife_V2_Component from the Nexteer PLC library program by right
clicking on the routine and clicking Export Routine... . Save the file to a location on your

hard drive.

------ Bl R45_LabView_PC

------ Bl R91_HyperCyl

: Print
------ R92_GreaseBead_DO|

...... B 5 W2
------ R21_Camera COGNE]  OPen
------ EJ R31_Camera KEVENC y (., Ctrl+X
------ R32_Printer . e
------ R33_Interlockl G500, — ~°FY o
------ B R33_Interlock_SDxoot ' Paste Culel
------ B R34 Promess Delete Del
------ R36_Robot_FANUC ]
------ B R37_PSDI [¥ Verity
...... R39_BadgeReader Cross Reference Ctrl+E
------ R40_LaserMarker ]

Browse Logic... Ctri+L

______ B) R90_DaikinHydPwrUr Find in Logical Organizer

------ R92_GreaseGlob_DO ™ Export Routine..

I

B pny meanca Vol PSRl
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2. Right click on the Station routine of the PLC program that R29_ToolLife_V2_Component
needs to be imported into and click Add > Import Routine in the context menu. Browse to
the location that exported routine was saved to and click Open.

3 Unscheduled

0P010_Loag ] |

[# Paramet| _ Add E® New Routine...
R26_Tras |
5_3;'!---CEJOPD2[}_Test % Cut Ctrl+X & New Local Tag.. Ctrl+W
Luﬁg_, OP030_Uniq Copy Ctrl+C New Parameter...

=) 23aste ':Ti"—"-," | I R t_ |
mport Routine...
Delete Del — rtf\f.

Motion Groups

3. The Import Configuration dialog will appear. Rename the Final Name to the Tooling
Description as specified on the Traceability Input Document.

10 Load

| R29_ToolLife_ V2_Compon

& Tags

------ [® pata Types

es

& Errors/Warnings

Properties...

Import Name: R29_ToolLife_V2_Component

Operation: Create w3
i) References will be imported as

configured in the References folders

Final Name: -l Axie Hardening_ Coil e

Description: Tool Life v2.0.0

Type: Bl Ladder Diagram

In Program: |r—§OP010_Load v|

Number of 30

Rungs:

4. Click on the Tags option in the Import Content tree. The ToolLife_ RENAME_ON_IMPORT
Tag name must match the Tag Name in the Traceability Device Setting for this station.

Configure Tag References

Import Name Operation |_{5| Final Name fr‘

ﬂ REPLACE_ClearData Use Exist.. REPLACE_ClearData =

fl| REPLACE_Seq_StepouxGeiCycles Use Exist. REPLACE_Seq_SteprxGetCycles |

fl| REPLACE_Seq_StepwuincrementCycles Use Exist. REPLACE_Seq_StepxxxincrementCycles sl

ﬂ REPLACE_ToolDataScanned Use Exist REPLACE_ToolDataScanned e

ﬂ REPLACE_ToolNumber Use Exist REPLACE_ToolNumber x|

| 8| Teollife RENAME_ON_IMPORT Use Exist.. ToolLife_Axle_Hardening_Coil : =

Device Settings

Name:

IP Address/CPU Slot:
Scan Rate:

Tag Scope:

LT

AL

SD1234560P010.2

0.0.00 0

100

Controller

f ToolLife_Axle_Hardening_Coil |
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2.1.7

Tool Life Status Tags shall be used by the Machine Builder to integrate into Logic.

1.

"Tool Life OK" — Tag shall be used in the machine logic (Sequence) to allow the part to
process a cycle.

"Tool Life Not OK" — Tag shall be used to trigger a fault or message indicating that the
Machine is NOT OK to start a cycle.

Tool Life OK Tool Life Not OK
ToolLife_Axle_Hardening_Coil ToolLifeOK | § ToolLife_Axle_Hardening_Coil ToolLifeMotOK
g E I E I'NOP
‘ d E I L

"CyclesCompleted" - Tag contains the total number of times that the tool has been cycled so
far, which is retrieved from the database by the traceability software when a lookup or after
a cycle increment is performed.

"CyclesRemaining" - Tag contains the remaining number of cycles for the tool.

Tool Cycles

Completed Cycles Remaining
EQU EQU
Equal Equal {nOP
Source Al ToolLife_Axle_Hardening_Coil CyclesCompleted Source A | ToolLife_Axle_Hardening_Coil CyclesRemaining
0« 0e
Source B ToolLife_Axle_Hardening_Coil.CyclesCompleted Source B Toollite_Axle_Hardening_Coil.CyclesKemaining
e e

"IncrementCyclesComplete” — Tag is enabled when an increment request has been
completed. This tag shall be used in the sequence logic to continue the cycle.

“IncrementCyclesError' — Tag is enabled if an increment request fails. This tag shall be used
in the machine cycle stop fault routine to trigger a fault indicating the Tool Life Increment
Cycle Count has errored.

Increment Tool Increment Tool
Cycles Complete Cycles Error
ToolLife_Axle_Hardening_Coil.IncrementCyclesComplete § WoolLife_Axle_Hardening_Coil IncrementCyclesError
7 E J1 E I'NOP
| i i L

"HeartbeatTimeout" — Tag shall be used in the machine cycle stop fault routine to trigger a
fault indicating the communication with the traceability system has been interrupted.

ToolLife_Axle_Hardening_Coil HeartbeatTimeout

7 E {NOP

‘ Heartbeat Timeout
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2.1.8 Tool Life General Configuration logic that requires Machine Builder modifications.
1. "CycleLimit'—Tag shall be set to the maximum number of cycles that the tool is allowed to
run. Remove the ALWAYS OFF instruction if you want to hard code the cycle limit here or the
limit shall be set on the Tool Life screen on the HMI.
Maximum MNumber Of
Always Off Cycles For Tool
ToolLife_Axle_Hardening_Coil OFF MOV
3. Move
Source
Dest ToolLife_Axle_Hardening_Coil. CycleLimit
1000 «
Note: This should match the quantity specified on the Traceability Input Document under
Tool Life Information.
ME REQUIRED SECTION CONTROLS REQUIRED SECTION
e T Traceability Station ID =SD
Station and Tooling Description B :_ _:D s Quantity to Increment per Cycle Number + [Xy or OPxxx.y or
ks STxxx.y)
OP010 Axle Hardening Coil I 10000 I 2 5D01234560P010.2
OP010 Axle Tempering Coil 10000 2 5D01234560P010.3
2. "QuantityTolncrement' — Tag shall be set to the amount to increment each machine cycle.
Typically, this value can be left at (1) unless the tooling is used multiple times during a
machine cycle and count needs to be incremented accordingly.
Quantity To
Increment Per Cycle
MOV
Move
Source I 2
Dest ToolLife_Axle_Hardening_Coil QuantityTolncrement
2
Note: This should match the quantity specified on the Traceability Input Document under
Tool Life Information.
ME REQUIRED SECTION CONTROLS REQUIRED SECTION
Tl Traceability Station ID =SD
Station and Tooling Description i :_ .:m e Quantity to Increment per Cycle Number + Xy or OPxxx.y or
F g A SToo.y)
OP010 Axle Hardening Coil 10000 I 2 I 5D1234560P010.2
0OP010 Axle Tempering Coil 10000 2 5D1234560P010.3
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3. "REPLACE_ToolNumber'—Tag shall be replaced with the appropriate tag containing the

Tool Serial Number from the appropriate routine.

4. "REPLACE_ToolDataScanned” — Tag shall be replaced with a tag that indicates that the

serial number of the tooling has been read and is valid.

‘ REPLACE_ToolDataScanned

One Shots

Tool Number

ToolLife_Axle_Hardening_Coil.OneShots.0 COP
7 E {onNs ] Copy File
Source F REPLACE ToolNumber I
Dest ToolLife_Axle_RHardening_Coll ToolNumber
Length 1

5. “REPLACE_ClearData” — Tag shall be replaced with a tag that indicates that the tooling has
been removed from the machine.

‘ REPLAC learData

Clear Data
ToolLife_Axle_Hardening_Coil.ClearData

Lim
1)

Note: This Tag is optional. When a new Tool serial number is scanned the current Tool Life

data will be replaced with the new tooling Tool Life data.

6. “REPLACE_Seq_StepxxxIncrementCycles” Tag shall be replaced with a tag from the
sequence step logic that will trigger an increment in the Tool Life Cycle Counter.

iy

REPLACE_Seq_StepwoadncrementCycles

Increment Toal
Cycles
ToolLife_Axle Hardening_Coil IncrementCycles

| 2
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2.2 HMI Status Display and Diagnostics

1. Automatic Screen: A multi-state indicator shall be configured in the Automatic Screen of
the HMI application to display the Tool Life statuses to the operator.

USER LOGOUT
's..8"

DIRECTORY

Timeout = ## min SCREEN

COMPONENT NAME ACTIVITY: |
TOOL NUMBER: $S55555555555555558 TOOL LIFE STATUS:

CYCLE LIMIT (LOGIN): ‘ e I CYCLES COMPLETED: NNNNNNN
INCREMENT PER CYCLE: NNNNNNN CYCLES REMAINING: NNNNNNN

' INCREMENT

COPY THE GROUPED OBJECTS ABOVE THE LINE AND PASTE HERE, IF MORE THAN
ONE "R29_TOOLLIFE_V2_COMPONENT" ROUTINE EXISTS IN PLC PROGRAM.
UPDATE TAG CONNECTIONS AS REQUIRED.

1! DELETE THIS NOTE Il Sy

MOTIONS

FAULT
HISTORY
SCREEN

000: NO MESSAGES PRESENT

000: NO FAULTS PRESENT
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