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Scheduled Toel Change
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Unscheduled Tool Change
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Tool Change Software for HMI’s
With I\/Ionltor Pro Interface
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Goals of Royal TCS

Maximize Tool life

Identify tooling or spindle problems through
tool change history via scheduled or
unscheduled history records

Reduce scrap
Reduce Tool Float
Minimize downtime related to tooling




The Business Side to Royal
TCS Software

Three Simple Screens

— View Current Counts
o Tells the operator why the Andon board light is on
o Color coded for immediate visual interpretation

— Record a Scheduled Tool Change

o Not normally used with the “TPS” first part check practice.
TPS requires functionality — operator screen interface- at the
machine station control level

— Royal monitors the station level logic and records the Scheduled
Tool Change from this activity.

— Record an Unscheduled Tool Change
— The Meat is found in the Reports (history)




How Is it Accomplished?

Every tool has an expected tool life. Each time a part is
cut, a register in the PLC is incremented.

The Royal Polling computer communicates with the.PLC’s
every 10 minutes and updates the Royal database. The
database keeps a running record of how many pieces (or
cycles) each tool has cut.

When a tool in a Dept. / Operation is coming due for
change it is placed on the scheduled change list and a light
IS triggered on the Andon board.

When a tool is changed and recorded in the Royal TCS
software, the count Is reset (in the database only — Royal
does not write to the PLC - read-only) and the count for
that tool is reset to zero. The Andon board is cleared.




Start-UP
Press the F4 key to pull up the Utilities Menu

i+ Main Screen
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Utilities Screen
Press the F3 key to get to the Royal Menu

UTILITIES

Press the appropriate function key to
view a specific utility or ESC to cancel

Fluid Status SYSTEM
(F1) (F4)

Lube Status SHUTDOWRN
(F2) Monitoer Pro

Tool Mgyt. Exit Utilities
{F3) (ESC)
Update RTCs
(F7)




The Royal Menu

You may now select from the available
options.

4% Chrysler Powertrain 08:07:32  Fri 06-09-2000 “

Ya¥ OPERATION #20L

Scheduled Tool Change
(AIt-F2)

Unscheduled Toeol Change
{(Alt-F3)

Main Screen Prod Info Current Faults Utilities Fault History Controls
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Current Counts Screen

The operator can view the current counts and tool life
Information for the current operation or.the entire department

DC Mack Ave II - OPZ0 - Yiew Current Life Counts

Updated

| 16 [3710-0020-11LH--0801 REAM MFG 08423701 13:42:58
| 17 |3710-0030-03LH--CRK. SEAL 1/2 RND 08423701 8:33:55
| 18 |3710-0030-05LH--0BHO2 06415701 8:08:35
I 19 |3710-0030-05LH--0BHO4 01/09/01 08:48:58
| 20 |3710-0030-07LH--0BHO1 08430701 13:47:55

I 21 |3710-0030-07LH--0BHO3
| 22 |3710-0030-10LH--000JF
123

| 24 |3710-0040-06LH--00112
| 25 |3710-0040-06LH--00113
| 26 |3710-0040-06LH--00118
| 27 |3710-0040-06LH--001 20
| 28 |3710-0040-06LH--00123
| 29 |3710-0040-06LH--001 26

| 30 [3710-0040-06LH--CHAIN TENSIONER

| 31 |3710-0040-06RH--000RF
| 32 |3710-0040-09LH--000FF
| 33 |3710-0040-12RH--000RB

Tool Due For Change

Tool Overdue For Change

Teszt Tool

08430701 13:47:55
08430701 13:47:55

08430701 13:47:55
08430701 13:47:55
08430701 13:47:55
08430701 13:47:55
08430701 13:47:55
08430701 13:47:55
08430701 13:47:55
08423701 13:56:52
08423701 13:56:52
08423701 13:56:52

F4 - Move curzor to listbox

| F5 - Sot List by Color
¥| FG - Show All Tools

F-3/- Print Report | _ | F11 - Un-Sched Screen
_ | F12 - S5cheduled Screen




Scheduled Change Screen

This screen will display the tools for the current department
and operation that need to be changed. It permits the operator
to record the tools changed which resets their current counts

to zero.

DC Mack Ave 11 - OP20 - Process Scheduled l

Kit 1d/T ool ID Date Sched
3710-0020-11LH--0001 SCALLOP #1 2001709729

3710-0020-11LH--0004 SCALLOP #4 2001 /09729
:3710-0020-11LH--0801 REAM MFG 2001/09/29

Presz F5 to enter the scrollable region. F4 - Show All Tools

Press F6 to toggle selection status [Cirl-F6 to toggle all).




Unscheduled Tool Change

Operator accesses this screen to log unscheduled tool changes. It
records abnormal tool changes, such as-broken tools, tools out of
specification, etc. Only a single tool canbe chosen at a time.

DC Mack Ave IT - OPZ20 - Process an Un—SEIj

Tool ID: | 3710-0020-03LH--0000A TRANSFER LUG WIDTH
F11 - Select Multiple D=z FG - Show All Tools

Reazon for Change: | BROKEMN [CAUSE CORRECTED] j
Operator HMame: |BUTCH

Action Taken

LOOKS LIKE DRILL WAS SET TOO DEEP!
MACHIME WAS S5TILL IN RAPID TRANSFER.

Preszs F4 to jump to Tool ID held.
Press F5 to jump to Reason field.

Prezs F{¥ to jump to Operator Hame field.
Press F8 to jump to Action Taken feld.
Prezs Alt-Down Armow to drop a list down for selection.

FZ2 - Process Change \ F3 - Cancel \

F12 - Cur. Counts




Multiple Unscheduled Tool
Change Screen

Similar to the previous screen, it allows multiple tools to be chosen
at the same time. All tools selected will have the same reason,
operator, and action taken.

DC Mack Ave II - OP20 - Process an Un-Scheduled Tool Change

#| FE - Show All Tools
Tool IDs: F11 - Select Single 1D

3710-0060-1BLH--00215 =~ Reason for Change: |BFII]KEN [CAUSE CORRECTED) ﬂl
0-00&0-18R 00204
3710-0060-18RH--00207
0-00&0-18H 00208
2710-0060-18RH--00209
J-0060-138R 111 1
3710-0060-18RH--00211 MAJOR CRASH! THESE TOOLS MUST HAYE BEEM SET ON A
3710-0060-20LH--00304 ZOLLER PRESETTER
3710-0060-20RH--00204
3710-0070-02LH--00212
3710-0070-02RH--00600
3710-0070-02RH--D06G02
3710-0070-02RH--00604 Prezz F4 to jump to Tool 1D list
3710-0070-02RH--00606 Prezz F5 to jump to Reason field.
3710-0070-02RH--00607F Press F7 to jump to Operator Hame held.
3710-0070-04LH--00212 Prezz F8 to jump to Action Taken held.
3710-0070-04BH--00600 Press F3 to toggle selection]z] [Ctrl-F9 to toggle all]

3710-0070-04RH--00602 Press Alt-Down Armmow to drop a hist down for zelection.
3710-0070-04RH--00604

1710-0070-04RH--00606 Note: All changes will have the specified operator,
3710-0070-04RH--00E07 reazon. and action taken.

3710-0070-06LH--00212
3710-0070-06KH--00602
3710-0070-06RH--00607 F2 - Process Change(s) F3 - Cancel

Total Tools: 709  Selected: 3

Operator Hame: |B uUTCH |

Action Taken

F12 - Cur. Counts




Andon Board

Orange (amber) lightis for Royal Tool Management

Off — no tool change required.
On (not blinking) — tool change Scheduled.
On (blinking) tool change is overdue.

L TINE |
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3
40
5 ! - o R




Tool Life Reports [ Actions

Roval ¥ariset for Windows
Tool Gage Inwentorwy Prink  Utilities | Tool Life Help

Process Un-Scheduled Tool Change
Enter Daily Counts =
Crea Process Scheduled Tool Change

Gage/Preset a Tool

WiewEdit/Print Tool Change List Measure tool dimensions and
set allow adjuztments if neceszarny.
::::m wigws Current Cycle Counts — The tool must have a known 1D

) and must be szet up in the

Print Un-5cheduled Tool Change Report computer already.

Prink Scheduled Tool Change Fepork iy

Prink Combined Tool Change Repork

Prink Un-Scheduled Tool Changes (all Depks) %
Creal Print Scheduled Tool Changes (all Depks) Quick Gage

Set u F'r?nt Combined Tool Change Report (all Depks) / Measure a tool that isn't set up
chan Prink Tools Cwverdue For Change (all Depts) in the computer. or doesn't have

COMP  Prink Tools Due For Change (all Depts) a known 1D

Print Excessive Tool Change Report M
Print Average Tool Life Repork =

Edit Expected Tool Life Yalues

Prink Special Toaols LiFe Report

— Edit Tool Life Keys " Tar
IMFORMAT [OM Syste i Unscheduled Tool Change Reasons l ata Backup
i mn b -
; Infon . Copy all the databaze
IF] "1 ) AT I e P - - o
sabmn Cod medmmmath e revisi Edit PLC Address —] information to Hoppiesz or o a
--‘-‘:'TI-‘---;':-'-- pasze Tesk Tool Menu 3 backup directory.
FESY P
Configure Special Toaols J

? Help

Tool Management Systems




Current Count Screen

Yiew Current Counks

Kit ID Expected | Wamning Last Date
Tool 1D Count Limit Updated Scheduled

3730-0020-03LH--00004 F000 96%| 0150901 08:50:2 10-24-03
3730-0020-04REH--00003 5000 94% 01509501 08:50:2 10-24-03
3730-0020-04REH--00004 5000 94% 01509501 08:50:2 10-24-03
3730-0020-02LH 10000 97% 02A16/00 10:57:45
3730-0020-02LH--0000 5000 963 01/09/01 08:50:1
3730-0020-02LH--00002 5000 963 01/09/01 08:50:1
3730-0020-02LH--00003 5000 963 01/09/01 08:50:1
3730-0020-02LH--00004 5000 963 01/09/01 08:50:2
3730-0020-02LH--00005 5000 963 01/09/01 08:50:2
3730-0020-02LH--00006 5000 963 01/09/01 08:50:2
3730-0020-02LH--00007 5000 963 017094001 08:50:21
3730-0020-02LH--00008 5000 963 017094001 08:50:21
3730-0020-03LH--00001 F000 96%| 01/09/01 08:50:2
3730-0020-03LH--00002 F000 96%| 01/09/01 08:50:2
3730-0020-03LH--00003 F000 96%| 01/09/01 08:50:2
3730-0020-03LH--00005 F000 96%| 01/09/01 08:50:2
3730-0020-03LH--00006 F000 96%| 01/09/01 08:50:2
3730-0020-03LH--00007 F000 96%| 01/09/01 08:50:2
3730-0020-03RH--00001 3500 g5%| 01/09/01 08:50:2

J |

Tool due for change
Tool overdue for change I v/| Sort By Color

Test tool
Done | Print Report |

d | k| | eh | k| ed | b ok ek ——
Bl ol | = ol ol = ol Ml S| S| 2] 28] | o) en| ] ) | =




% Report Yiewer

EEI » | M | l| %|®| 100 = Total4  100% 4afd

ROYVALES

Tool Management Systems

Tool Change Report
Report Time: 100245200 2:36:58 PIv
Current Expected Percent
ToolKit Id Setup Count Count Warning Date Scheduled
3730-0020-03LH--00004 Tes fi, 808 7,000 ] 2003410/24
3730-0020-03LH--00008 Tes F.0a0 7000 1] 200310424
3730-0020-04FEH--00003 Tes 4 903 5,000 84 200310424
3730-0020-N4EH--00004 Yes 4021 5,000 94 2003410524




% Report Yiewer

[KTEY

Date
Changed
20030520
200310521
200310522
200310522
200310523
2003024

1af1

Time

BEREIE IS

[

TatalE

1003

Eoff

Unschednled Tool Change Report

Changed Tool Id

14:17:29
14:20:.47
14:23:51
14:24:04
14:28:36
14:31:58

3730-0020-02LH--00007
3730-0020-03LH--00007
3730-0020-04LH--00003
3730-0020-04LH--00008
3730-0020-03FH--00003
3730-0020-02LH--00007

3.513
4,409
4066
5082
1,556
2.7n

Failed Expected
Count

Count
5,000
7,000
6,000
6,000
3,500
5,000

RUYALES

Tool Management Systems

Fenort Time: 10024103 2:40 FIW

Eeason
BEOEEN (CATTSE TMEMNOWEH)
BEOEEM (CATTSE THNEMOWH)

BEOKEN (CATUSE UNENOWH
BROKEN (CATTSE UNENCOWH)
BROKEN (CATTSE UNEHOWH)

Cperator
EMGINEEER.

ENGINEER.
PAT EVELEAND
FAT EVELEAND
FAT EVELEAND
EWGINEEER.

=18 x|




% Report Yiewer
[ 1af1+ b M=) [B]&] [0x =] totsz  100% 57 of 57
Tool Management Systems -
Schednied Tool Change Report
200210516 00:00:00 -- 2002710024 235959
Beport Time 24241 P 10052402003
Date Date Expected Changed
Changed Tool Specifier Scheduled Count Count Cperator
200310516 14:01:19 3730-0020-02LH--00005 20030116 5,000 4090 EMGIMEER.
200310020 14:19:44 3T30-0020-03FH--00001 200301017 3,500 4164 EMGIMEER.
200310020 14:19:44 3T30-0020-03FH--00002 2003010017 3,500 4187 EMNGIMEER
2003110020 14:19:48 3730-0020-03RH--00003 2003110517 3,500 4144 ENGIMEER.
2003110020 14:19:48 3730-0020-07LH--00003 2003110517 6,000 6,258 ENGIMEEER.
2003010020 14:19:46 FT30-0020-07LH--00004 20030517 6,000 6,625 EMNGIMEER.
200310020 14:19:44 3730-0020-02LH--00001 2003017 1,500 2,159 EMGIMEER.
200310020 14:19:44 3T30-0020-02LH--00002 200301017 1,500 2159 EMGIMEER.
200310020 14:19:44 3T30-0020-08LH--00003 2003010017 1,500 2170 EMNGIMEER
2003110020 14:19:48 3730-0020-08LH--00004 2003110517 1,500 2185 ENGIMEER.
2003110020 14:19:48 3730-0020-02LH--00005 2003110517 1,500 2173 ENGIMEEER.
200310021 142248 3T20-0020-03EH--00004 2003110520 3,500 3274 ENGIMEER.
200310021 142246 3T30-0020-05LH--00002 200310520 5,500 6,275 EMNGIMNEER.
200310021 142246 3T30-0020-07LH--00005 2002010520 a,000 6% EMGIMEER.
200310021 14:22:48 3T30-0020-07LH--00007 2002010520 f,000 1,495 EMNGIMEER _I
200310021 14:22:44 3T30-0020-02LH--00006 20030 00520 1,500 1,277 EMGIMEER.
2003110021 142248 3730-0020-02LH--00007 2003110520 1,500 1,277 ENGIMEEER.
200310021 142248 FT30-0020-02LH--00002 2003110520 1,500 1,278 ENGIMEER.
200310022 142555 3T30-0020-02LH--00001 200310521 5,000 5420 PAT EVELELT
200310022 14:25:55 3T30-0020-02LH--00002 2003010521 5,000 5554 PAT EVELEAL
200310022 14:25:55 3T30-0020-02LH--00003 2003010521 5,000 5,743 PAT EVELEAL
200310022 14:25:55 3T30-0020-02LH--00004 200300521 5.000 50923 PAT EVELEAT
2003110522 142555 3730-0020-02LH--00005 2003110521 5,000 5,554 PAT EVELEAL
200310022 14:25:55 3T30-0020-02LH--00006 2003r1 0521 5,000 5.7033 PAT EVELELL
200310022 142555 3T30-0020-02LH--00002 200310521 5,000 5,524 PAT EVELELT
200310022 14:25:55 3T30-0020-05LH--00002 2003010521 5,500 024 PAT EVELEAL
200310022 14:25:55 3T130-0020-05LH--00005 2003010521 5,500 f,120 PAT EVELEAL
200310022 14:25:55 3T30-0020-0aLH--00004 2003010521 5,500 5916 PAT EVELEAL
| of]




% Report Yiewer

[KTEY

1of 1+

Changed Date

200310017
200310020
2003010520
2003010020
2003010020
2003010020
2003010020
200310020
2003110020
200300020
2003010020
2003010020
2003010020
2003010020
2003110020
200310020
200300520
2003010020
2003010020
2003010020
200310020
200310020
200310021
2003510021
2003510021
2003510021

140744
14:1729
14:19:46
14:19:46
141946
141946
14:19:46
14:19:4da
14:19:4da
14:19:46
14:19:46
14:19:46
141946
14:19:46
14:19:4da
14:19:4da
14:19:46
14:19:46
14:19:4a
14:19:46
14:19:da
14:19:4da
14:20:47
142246
142246
142246

ADIREIEIEE

Start Date - 10-17-03 00:00:00

Toel ID

3730-0020-03LH--00006
3730-0020-02LH--00007
3730-0020-05FH--00001
3730-0020-03FH--00001
3730-0020-03FH--00002
3730-0020-05RH--00002
3730-0020-053FH--00003
3730-0020-05FH--00003
3730-0020-07LH--00003
3730-0020-07LH--00003
3730-0020-07LH--00004
3730-0020-07LH--00004
3730-0020-08LH--00001
3730-0020-08LH--00001
3730-0020-08LH--00002
3730-0020-08LH--00002
3730-0020-0ELH--00003
3730-0020-0ELH--00003
3730-0020-08LH--00004
3730-0020-08LH--000044
3730-0020-08LH--00005
3730-0020-08LH--00005
3730-0020-05LH--00007
3730-0020-053FH--00004
3730-0020-03FH--00004
3730-0020-05LH--00008

[

Tatal119

1003

Change

Count
1,734
3,513
4164
4 164
4187
4187

4144

4 144

258

#,259

a,625

a,525

2,159

2159

2158

2158

2170

2170

2,185

2,163

2173

2173

4,499

3874

3274

a,275

115 0f 119

|
RUYA
Tool Management Systems

Combined Tool Change Report
End Date - 10-24-03 23:59:50

Beport Tirme: 1002472003

Expecied

Count
7000
5,000
3,500
3,500
3,500
3,300
3,500
3,500
&,000
&,000
&,000
&,000
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500
7000
3,500
3,500
5,500

Reason

BROEEN (CATISE UNEMOW
BREOEEH (CATISE THEMOW
Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

Scheduled

BROEEN (CATSE UNEMOW
Scheduled

Scheduled

Scheduled

2:44:10F N

Change
Type

Unscheduled
Unscheduled
Sehednled
Sehedulad
Scheduled
Scheduled
Scheduled
Scheduled
Scheduled
Scheduled
Seheduled
Secheduled
Seheduled
Scheduled
Scheduled
Scheduled
Seheduled
Sehedulad
Seheduled
Scheduled
Scheduled
Scheduled
Unscheduled
Sehednlad
Seheduled
Secheduled

=18 x|




% Report Yiewer

EI‘ i

Beport Tirne: 1052452003 2:46:05F]

ToolID
3730-0020-02LH--00007

BEREIE IS

| Totat 100 0of0

+

Tool Management Systems

Excessive Tool Chuanve Repost
Sep/2003 -- Cietf2003

2 mnscheduled changes i 5 days.
Amount Start End
Changed Date Date

2 200310020 2003710024

=18 x|




% Report Yiewer

[KTEY

1af1

BEREIE IS

[

Tatal:50 1003

Average End Counts
End Diate - 10-24-03 23:59:59

Start Drate - 10-23-03 00:00:00

Change counts of zero are NOT included in average.

Tool ID

3T30-0020-02LH--00007
3T30-0020-03RH--00003
3730-0020-04LH--00001
3T30-0020-04LH--00002
3730-0020-04LH--00004
3T30-0020-04LH--00005
3T30-0020-04LH--00007
3T30-0020-04LH--0000%
3730-0020-04FH--00001
3T30-0020-04R H--00002
3730-0020-05LH--00001
3T30-0020-05LH--00003
3T30-0020-05LH--00006
3T30-0020-05LH--00007
3730-0020-06LH--00001
3T30-0020-06LH--00002
3730-0020-06LH--00003
3T30-0020-07LH--0000%
3730-0020-08LH--00001
3730-0020-02LH--00002
3T30-0020-02LH--00003
3T30-0020-02LH--00004
3730-0020-08LH--00005
3T30-0020-02LH--00006
3730-0020-08LH--00007
3T30-0020-02LH--0000%

Average
Change Count
2,710.00
1,536.00
f,861.00
6,572.00
f,630.00
f,627.00
f,657.00
f,467.00
5,486.00
525800
5,800.00
f,382.00
f,411.00
f,422.00
5,488.00
5 475.00
f,326.00
f,408.00
1,221.00
122200
1,22000
1,22000
1,221.00
1,231.00
1.32200
1,241.00

Warning

Count
4 200
2975
5,700
5,700
5,700
5,700
5,700
5,700
4700
4700
5,225
5,225
5,225
5,235
5,235
5,235
5,235
5,700
1,200
1,200
1,200
1,200
1,200
1,200
1,200
1,200

50 of 50

ROVAES

Tool Management Systems

Report Time: 1002472003 2:47:14PN

Expected
Count
3,000
3.500
6,000
6,000
a,000
a,000
6,000
f,000
5,000
5,000
5,500
5,500
5,500
5,500
3,500
5500
5,500
6,000
1,500
1,500
1,500
1,500
1,500
1,500
1,500
1,500

#of
Unscheduled
Changes
1ofl
1ofl
Qof2
0of2
0afl
0of2
Dof2
Nof2
Qof2
Oof2
0af2
0of2
0af2
Oof2
Oof2
Oof2
Qof2
0of2
0af2
0of2
Dof2
0of2
Qof2
Oof2
Qof2
0of2

=18 x|




» |p| | -| %|@| 100% | Totateza 100 7823 of 7823

ROUYALES

Tool Management Systems
Tool Change Summary

(All Departments)

Start Drate - 05-13-0% 00:00:00 Erd Diate - 11-13-03 23:59:50
Beport Tire: 117202003 5:26:23PT

Mumber of MNumher of
Depariment Un-Scheduled Changes Scheduled Changes

DEPT_3710 - 3.7 Liter Block 2,294 2115
DEPT_372L - 3.7 Liter Crankshaft Left s 417
DEPT 372K - 3.7 Liter Crankshaft Right T24 3
DEPT 3730 - 3.7 Liter Conn Bod oy 240

DEPT_3750 - 3.7 Liter Head 388






