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' Tech Mold Inc.

Established in 1971 TECIP:“I:OLD
Global Reputation S ——

Ultra-Precision
High Cavitations
Runner less

Total Component
Interchangeability

Dimensional Accuracy
Fully Detailed Drawings
Multiple Molds
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Tech Mold Inc.

TECH MOLD, INC,
CUSTOMER
EXPECTATIONS
&

INTERNAL
METHODS/TRUTHS

Truth # 14

Each component is
Inspected, on it’'s own
merit immediately after
each machining
operation is completed

Bill Kushmaul
President — Tech Mold



Art of Mold making




Inspecting on the machine

Thermal iIssues - mounting

probe on the side
Mill should make chips
Limited no of probes

Can not scan because
MP700 is a touch
trigger probe




Self correcting Manufacturing

Mitsu Seiki, USA

Machine

———— Correct

NC
TEMPE. ARIZONA
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“Independent
of batch size”

“Process
controlled
guality”
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TECNOMATIX
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' Components of SCM

TECH MOLD
INIC.
TEMPE. ARIZONA

ﬁ Robotic Machi
! Softwar
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CNC Machines

Mitsui Seili, USA

(Robot & pallet system)




RoboticlnspectorlPP

CMM automation software
Unattended inspection
Automatic cluster change
Machinist friendly

Tells machinist how to make good
X roboticlnspectorlPP parts
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Job Queve —

% eM-Inspector

Report For Selected Features With No Filter

+X@

Job Queue

eM-Inspector Version: 7.5 MTI 7.5 (IPP-7.5 A4) Host 00009 # DMEVersion("1.4")

Database Name: mill. mdb

Run #2 - 12/19/2005 1:32;48 PM (Part Status: Failed)

Drrnis File Marne | .
|\"-".W0fk". Quality Information System

Location details

Load Type Enter Part Id
1
¥ Manual [~ Robot | | | | |
| Part Serial Number | eavity_id B
Orientation details Inmn_m.e | PartTemperature I?:sm
B | User Defined | T1_nume 719 1
T : - =1 k Mo, of parts to skip before ) s
¥pe | Teach Point and Run Orientat j epeat |y pgel sy sy 999
analyze For - y Mo, of parts to skip - :
Generic - v Calibrate on load before re-calibration | 7% Analysis Modes
Done ‘
Done
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RoboticinspectorlPP

-0.0002

-0.0004

-0.0006

-0.0mo

-0.00m2

-0.0014

| 89 |Cavity |d

0.0000

-0.0008 -

puly pENEIE NNy [N ) uuouy [N NN Py SN NN ] REREIN NNy
38 -0.00007 -0.00007  -0.00004 0.00016 -0.00009 0.00011
703 (.0002) 5 708 (0002) SF707 (0002) S 706 (0002) SF705 (0002) SF703 (0002) SP

1 0.00005 0.00012 0.00019 0.00024 0.00005

3 0.00018 0.00002 0.00003 -0.00003 -0.0003 -0.00019

4 0.00012 000012 -D.00003 0.00007 -0.00028 -0.00044 Create excel reports

5 0.00019 0.0001 0.00015 0.00014 -0.00029 o .

6 -0.00008 0.0001 0.00019 0.0002 0.0001 Show deviation in graphs

7 000014 0.00019 0.00017 -0.0003 -0.00008 ) )

] 0.00007 0.00002 0.00011 0.00013 -0.0003 Reports can be customized for different
] 0.00058 -0.00021 -0.00002 -0.00007 -0.00028 -0.00057

10 0.00027 -0.0001 0.00013 0.00004 -0.00029 -0.00009 customers

11 0.00021 -0.00004 0.00005 0.00008 -0.00029 -0.00022

12 0.00013 0.00002 0.00009 0.00023 -0.0003 0.Gass -

13 0.00005 0.00012 -0.00028 0.0 4 robot|c|n5pector|PP

14 0.00008 0.00004 0.00013 0.00015 -0.00025 -0

15 0.00016 -0.00005 0.00005 -0.00007 -0.00028 -0 :

16 0 0.00018 +

17| -0.00004 0.00004 0.00007 0.00025 - x o . QulT
18 0.00019 0.00003 0.00008 0.00012 -0.00026

19 0.00027 0.00003 0.00013 0.00007 Iob Queus

0.00002 0.00004 0.0001 0.0001 -0.00028
Dmiis File Name
‘V:\work\bd\m-UlQ.11\cmm\jds_be\I\JDS_EELL‘dmi J
First |1 Lastlsn Analyze for |Ganem j Updat
F7412 [hottom__ (1] 0. —e—
FT13[holes] (0.0002) @
. e
2 —Teqe . oy Tt ! b rkibdl04-019, 1 1 cmmijds_bell,IDS_BELL, dmi
P * | o *| o * | . Y : jds _t _BELL.
[ =Y L
L J iR
. First Last
E |50 |
L]
o 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 35 40 42 44 46 48 S50 52
Part ldz
— | Done ‘




RoboticMachinistiPP

: precisionFMScontroller - 04-098 (Cell: Robot loading Mill and Inspect WorkOrderMo:00001 )
File WView Cell Work Order Queue  Window  Help
O @ @ +2X10r1LT

04-098 (Cell: Robot loading Mill and Inspect WorkOrderho:00001)

Jork ctai L - LR LY N LN LN LA - |0 o I L] |8 - |88
LY, SrdsnaeIes B |1 0 |2 |m |- I D) | o | o | |ma (1 |z CS I
[ |1 |m £l | [ |= |22 C L] o I ) 70 2] 7
= £ |= = = £ JED 2 kc] |28 i £ ” £ ™ |mo
M it e m““ ] | ] E2 | |3 [ - # |2 = |82 ] I Cl |ea
- M i _- 0000066 a - £ - - - I I | = |ma (1 |m2 C 1) C CH
-+ ] e | oo 1
n_— " JELC) | 4. 14a |4 | 118 |18 | 120 8 w 183 10d 184 e 1 | s
- " 122 (o) | . 138 |z 128 0 | il |72 ) | 474 178 |
= v o Ll T S . .S -
s n__ " 18 "0 140 el - I i Rl ] e | s | %08 i | a3
-----
s il S 5 .
Mitsui Seiki Mill-1 Contura ¢mm-1 - 1 | .
Cell:Anbot loading Mil and inspect Cell:Fobot loading Mill and Inspect I e e I R -
Dotail# 04098 oporation:unloading Dotail04-090  apesation inspact] -5 == o
Location:3 Ourationc0 40 min Location3  Duration:0.13 men ~
[ E——— .
For Holp, pross F1 M

SCM software

Controls CMM/Robot/CNC machine

Closed loop correction

Always makes electrodes within 0.0002”/0.0003” (0.005/0.008mm)
Switches jobs for 24/7 operation

Graphically show the activities on the machine/CMM/Robot
Shows the good and bad parts

Shows deviation for every tool

Cut Air controls

Shows the deviation in graph




Results from job-1

B

96-036\34el
QTY:12




Results from job-2

03-044-4033el
QTY:18
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Benefits of SCM

Mold Manufacturing 247% GAIN

4 parts or 400 parts produced
with same quality

Predictable run time
Enhanced planning execution

Process does not stop 24/7 251
Operation

Tool life management 2

Productivity gains

Increased daytime production 157

No meetings, lunches or D1ST SHIFT
distractions 104 B AVAIL HOURS

Evening and weekend
production

60hrs ( 12hrs per night)
40 hrs per weekend

68 vs 168 Machine hours per
week

MON TUE WED THUR FRI SAT SUN



Benefits of SCM

Mold Quality

100% inspection without extra cost
Inspection results are captured and
retained for future analysis
Automatic creation of mold
inspection reports.
Reduce fixture induced errors
Magna sine
Inspected immediately after
manufacturing
Analysis preformed the same way
again and again
Virtual gages
No need to make go/no-go gages

Does not depend on how tightly gage
fits




Benefits of SCM

e Capturing the manufacturing process

Manufacturing process is completely captured in electronic
Databases

Mold building knowledge is retained databases.

Quiality is now wholly dependant on process

Repeat jobs use exact same manufacturing techniques
 Developed processes will be used in more than one location

* Uniform design/manufacturing/inspection system across the
group of companies

 Softwares developed for one company can be used in other
companies

« Single automation strategy for all companies in group
« Molds designed in one location can be manufactured in another
 Mold quality relatively less dependent upon operator skills



Benefits of SCM

Benefits to our customers

e Consistency on molds
 Unprecedented Quality of molded parts

 Repeat runs are guaranteed to be exactly
the same

 Speed to Market




Self correcting Manufacturing

TECH MOLD
INC.

~ MituiSeki USA
ﬁ Correct Machine

Any Questions ?

Inspect

VALISYS E:i:ii

eM-Measure
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