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Moldflow Summit 2019

General Motors Moldflow Case Studies
The Good, The Bad, and The Ugly

Aaron Leonard (General Motors)

Sr. Manufacturing Engineer | aaron.leonard@gm.com
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INTRO - APPENDIX E8 COMPONENTS

Exterior

Interior

Rear Bumper Wheel Liner

Floor Console Hard Trim——




General Motors Case studies

THE GOOD - DEFINITION




General Motors Case studies

THE GOOD - EXAMPLE 1
Item: Gate M &l 8! valve GateE §& M EH A

General Motors Case studies

THE GOOD - EXAMPLE 2
Item: Q5 MOt 123}0] & Z S/H K| O

Goal: Q@& ZI0|= £0|1 weld line= £t

Floor Console

Instrument Panel Fascia Door Trim

Part: 7| 7|ZH(Instrument Panel) 2| EH|O[ L]
Result: H O|X| Qf= G A0 weld line 22
0.00 9’
0.00
0.55

1

1

2

3 1.97
4 2.42
4

4

S

2.42 ;
2.42 b _Lic
2.62 C D

Goal: Wweld line / Airtrap 22| Sl 281 7 71 M

Fascia Lighting Housing

General Motors Case studies

THE GOOD - EXAMPLE 2 (DETAILED)

Part: 2-Shot Headlamp Lens
Result: Gastraps HiZ & + U= FYUO 2 0|&

Part Original Revised
2nd %{'wt

Cannot Vent

I<ED&C

www.ednc.com



General Motors Case studies

THE GOOD - EXAMPLE 4

Item: Optimizing Cooling by Various Techniques

Goal: YWZIAA Gl 9 & 7|

General Motors Case studies

THE GOOD - EXAMPLE 4 (DETAILED)

Part: Rear Fascia
Result: & 2 23} 30% 7 M

Thermal Conformal Thermal Cooling

Insert Cooling Insert Optimization

by

General Motors Case studies

THE GOOD - EXAMPLE 3
Item: Applying Mold Compensation (Windage)

Goal: OIZE 20| (fS517| o B Y 4+

Lighting Fascia Structural

Manufactured Measured

general Iviotors Lase stuaies

THE GOOD - EXAMPLE 3 (DETAILED)
Part: Interior Structural Part

Result: HE G872 M7 K4S 24

Moldflow Warpage Add Windage Final Warpage
00 e

*Warp Up 1Windage Down

== Final Results-MNear Net

T<ED&C

www.ednc.com
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General Motors Case studies

THE BAD - EXAMPLE 1
Part: Lift Gate Trim

Issue: MoldflowO| Al C| HHEO| 0| =%/ O L} HFHGHX]| €

Large X-Axis Warpage Gap and Flush Issues

['nml
n 55

6778
l Do12e

THE BAD - EXAMPLE 1
Solution: Major Part Changes

Result: 574 Gl AEY J|M O Z 13mm El0|Al 5smmE 42

BTN o ickness and

Styling Change

Clip Interference $25,530
Tower Height $18,525 8

Part Thickness and
Styling Change

*Does Not Include GM’s Internal Cost and Time
**Took 140 Days to Identify Problem

$57,250 21

General Motors Case studies

THE BAD - EXAMPLE 2
Part: Structural

Goal: MoldflowOf| Al C HAO| Of| Z | U 2 L} B

A —

Deflection, all effects Z Component -
Scale Factor = 1 000

LESSON LEARNED
Tip: Deflection 2110 ==

= )

EPOENET

Revised: B B HYS HIol7| #l3l Tis 3.1 #30 =7t

Defection, all effects.y Companent

Deflection, all effects:y Component
Scale Factor = 10 .00

shrinkage compensation(G) = 0.600[ %]

[mm] Scale Factar = 10.00 |mm]
.6.014 .2651
2 966 1115
-0.082 -0.431
3,150 Shrmkage 1978
._6178 Compensation .am
| Use Tool Shrinkaae Rate Do Naot Take—

JKED&C

www.ednc.com



THE BAD - EXAMPLE 3

XY K10 A Hf K|
Result: J1&H 2 XH|X| £ 11 2nd Weld line K| H =

| Item | Cost__ Days [HHNININ

Solution: Gate =7}

Mold Change $170,000
Resin Piece Price™ $10,800
Punch Cost” $250,000
Punch Piece Price” $679,200

*Does Not Include GM’s Internal Cost and Time

~Cost Required to Make Good Part Was Unexpected New Weld

Filled Hole Line Location

GCENERAL MOTORS 33

VUSHSIWE IVIVIWI Y WEH9S JLtUUMISS

LESSON LEARNED
Tip: Path Plot= AF-8910] & 2 9l 20l

)

Revised: GD&TO|| CH®t TIs3.1#31 Bt A2 =8 7t

Z-Axis Warpage

B
g —
7 e

g

O 0O & NONBBO
A
:

s 3 g

General Motors Case studies

THE BAD - EXAMPLE 3

Part: Rear Fascia

Issue: 2" \Weld line 2544

Weld Line

0 Degree

'|350

1013
67.97

\ 3385

01376

SHEAMA XNE
2IH A 1mmE &2

Solution:
Result:
s . s R s
2 Windage Iterations  $60,000
Multiple Tryouts $4,000

$64,000*

*Does Not Include GM’s Internal Cost and Time

s
—
——

» 274 Windage Attempt

K e
y
n’\

““~\

15t Windage Attempt

Original Tool

S<ED&C
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General Motors Case studies

Tip:

LESSON LEARNED

Moldflow= Al K| HEA|AH |2 7t 5Tt sink B2

Revised: TIS 3.1 # 20 Sink mark X| & 74 &
Boss 1 1.3 2.3 3

T WTTTT

Pin

wws00'0 [1]

General Motors Case studies

Part:

Issue:

[2] 0.005mm

[6] 0.000mm

[4] 0.009Mmn
[3] 0.009mn

[5] 0.002mmn

THE BAD - EXAMPLE 4

Rear Fascia
Sink Marks S

Mid-Plane Sink Mark Depth

¥ T 00595[mm)

General Motors Case studies

THE BAD - EXAMPLE 4

Solution: Removed Ribs

Result: Z|H XN|AHEZ &%t Sink Marks X| A

|__ItemtoFix | Cost | Days| Removed Ribs

Mold Change ~$25,000 (32 Places)

*Does Not Include GM’s Internal Cost and Time

() LESSON LEARNED
Tip: Weld lineO| A £ = BEH ZH&E
Revised: ZIH L J|&= HF QH|IO|E

Top View — Before Weld Top View — After Weld Section View
Hard ]
Weld Lines == = e
Soft e il kil

Weld Lines - s

Review Velocity in Addition to Pressure, Temperature, and Angle
——————

T<ED&C

www.ednc.com
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General Motors Case studies General Motors Case studies

THE UGLY - EXAMPLE 2 e THE UGLY - EXAMPLE 1B
Part: Fascia Part: Long Fiber Interior Part
Issue: Sink Marks 2f 44 Issue: Longfiberl| 4 ME A= & 0= AM2ld &4
Final Report Measured Part .
No Sink Mark Identified ~0.044mm Deep Sink Mark MFR Communicator Log Error ARD-RSC Model
.’ | Mid-Plane ;’:':..‘35g::“;f.;gg:gg"::°:,:2::.:?::":::.:“:..::':’;::'::‘::::’;‘., the e 5,
¢ Cozinuin, analysis with the selected Fiber orientation model. .
*2019H M O| 20| = Fiber Orientation M 0| =X| 2d HE0| =3 LA S
General Motors Case studies General Motors Case studies
THE UGLY - EXAMPLE 1A e THE UGLY - EXAMPLE 2

Part: Interior Part

Issue: J[EOF S 0=

Solution: Core €5 E X0 &7 E 7|2
Result: Sink Marks Al| A E!

TtemtoFix | Cost | Days|

Mold #1 Change $25,000

12,956 psi

- P Fo.00+ A - .
- Sl . o f = 1.401(s)y § 89 33('7:]9 Syshem Prossurs(Nozzke Prassure & Packing pressurs MO'd #2 Change $25,000 7/ s 0 —: 525000 e *
(1L 8 M) [CLITWT S AN T 3 { . = I g —
e N Total | $50,000"  ~30 [l / e
. ' 1 : 67 50 ik [, " ’ . T, k i —7 « 7
::l;,_....‘ . ‘: ‘ ‘;: =X lo- 6000 Does Not Include GM’s Internal Cost and Time Weld Core,” ol

SKED&.C

www.ednc.com



General Motors Case studies General Motors Case studies

THE UGLY - EXAMPLE 3

LESSON LEARNED Part: 3-Shot Tail Lamp Lens

Tip: 3D A& 22 CHol AHN Ol HLA

Issue: Sink Marks 224

Similar Part

Revised: TIS1.0E 3 & 27 At 7 M

Volumetric Shrinkage Volumetric Shrinkage

158 Before Change 1646 After Change i
" 15t & 27 Shots
Black
Clear
i
-
General Motors Case studies General Motors Case studies

THE UGLY - EXAMPLE 3
Solution: L QIO| Wh7tM AESZ O] =) 2 =T}t o) LESSON LEARNED

A | [}
Tip: O|SAE M &0 O|SAL=5t= ME3SAE) 7t
Revised: ZE| 4F = E 0| CHet TIs 3.1 K7 Al =7t

Temperature Volumetric Shrinkage 3D Sink Surface
- Sink Mark

=

Z44 4
l les:s.

2208 e
I4,295 After
‘ Ils?: |‘:Js=

2 14n

Result: Sink marks X 7 =

Mold Change $60,000 |“’6

$60,000* | ~30 JRUN

*Does Not Include GM’s Internal Cost and Time

T<ED&C

www.ednc.com



General Motors Case studies

. THE UGLY - EXAMPLE 4
Part: Door Trim Speaker Grille

Issue: Mesh typeOll (2} Weld line 2 44
Initial Moldflow Final Moldflow
Dual Domain Mid-Plane Molded Part
Weld Line

No Weld Predicted

Tip: A0 18 2220 =HIE Shape factor AHE
Revised: Phase 4 Moldflow0]| Z 2ot 3D 0| | S A =2

; = _ Volume of Area Mesh Shape
Equivalent Thickness = 5 5c " i Area i "W
Grille Contact Area Mid- Must -
Shape Factor = R e o W
p Model Contact Area Plane Calculate I .,A..IIV
‘:ﬂ:“*";“‘:““’"ml = Dual Cannot W W
Eomoonttickooss 35 o @100 Domain  Simulate TR ad
Shape facor 2 @00)
S Auto
ok || camst || hew Tetra
e e s i Images Courtesy of Matthew J. Jaworski and

' ) CORRELATION - PROCESS DETAIL

e Over Predict Over Predict
. Gate Freeze \ ‘ / Pack/Hold Time

- Large _
Over Pressure
Predict
/Varlatlons LT

;;} R R [ S

Under
Predict

Clamp Total Part
tonnage Weight
|gram)

1005
[Transfer v/ Mek Temp Water Inlet Water Inlet  Fill Time Gate .nk-'HuIl Hold Cooling Cycle Time

Max V/P
Pressure  Swatchover Cawty Core Temp Freeze ime Pressure® Time

% Temp

[ Phase 4A [ Phase 4B [0 Phase 5

CENERAL MOTORS 35

General Motors Case studies

THE UGLY - EXAMPLE 4
FH S7H AL AHOIE 0|5

Solution:
Result: Weld line &&= 5! B2k 7 M
| ltemtoFix | Cost | Days | Mid-Plane With
Mold Change $10,000 Correct Shape Factor
Tryouts $2,000 Weld

o s2000 | a0 7

*Does Not Include GM’s Internal Cost and Time

SKED&C

www.ednc.com



=5 EF7F Case study g A= H& | E7|X| ¢ NERAES
: : o2 9 =X 2
Casel~5 |Gate M%) U Valve GateZ S5 x|of | Weld line / Air tr?ﬁ)M" e <
= = i i e U 5T 7Y
e mm ny o| Caseb9 | RS MEFDEAStO] HF S Hof | Weld line/Airtrap B2 XS
Good MEOE-> 38 & a4 A E
xHo| HFS S Hj= o 2 9l= oloio .
ol e Casel | O3S trap= HEOEET e SR Air trap 22| % Vent 22|
o
Case11~13 2l o= = 390 94 BH JHAZ A X+=E 2o
Case14~17 42 24 2 =& i =58 25 723} 30% M
MoldflowOll A Cf HHO| O ZE(JSLHFH X AEY M2 2 13mm EOo|AM
Casel Iﬂ%ﬁé}xrgg% A T ?mm ERIPN 10.1 43 = HMSM
Casex  MoldflowOil M Cf HHO| QIR RAOLE AEAZ HESH0 11mm EHAM 1mm| 40 |CD&TOI B2 =g =
Bad MEOE-> 38 & a4 A HHASHA| F S 2 4x : 7t
ZHof| OHHY M2 xfHiX|, A O|E =7}8+0] 2nd 2nd Weld?|= & ¢
= L o . HFAH :rl' o , = n n e = HT =
Case3 2nd Weld line &8 Weld line F| 7 & 11.1 50 e
Case4 Sink Marks 244 2|2 M7HE &%t Sink Marks K| 2.5 20  |Sink mark 7|& ™|
CaselA OtEoh 4 E o= 38 = YR %S
Casel1B 2l o= M2l =X Long fiber2| &4 A& ZH|
. " =2 =2 A '6C'>|- 7
Case2 Sink Marks %244 Core U8B 8HSI0| EME 7S | 5 | 30 |=SFIET M
Case3 Sink Marks 24 =0 = 3F01 7H).“_EE.:.' = e 6 30 = A_,E;F
o Weld line &4 S| 57t L A0 o|Ssto M= | 12 | 40 | Shape factor & 303

IKED&C

www.ednc.com



CREL 1)

Moldflow &Z0IM XIS2le HIAS=LE ss0HH AIEE = U
C= og ASRHCIE, OIHI L2} 22 WASR AIAYS 2%
ot 4 ABLICE
Mold Assist= Al 714t X9} twin0= OHAldl HEE HE [ —
AlIEd40|M HIOIEE YdIOIH XisetE =8 OXIE HIASE=L E5M twin0= oljgoin M2 2 S XAl H=HFML.
JHOl oA oroITIOL Xz = MAEULC 0t ) & V=81 HE 50| AlE 4" Ramp-Up 02-2069-0099
H UIOIE V|8t HY SAIT F=H, SHA 24 OZNAE O tit=1] 2VHOHH OIS S= www.ednc.com
2 Al 2|2 ¥(Surrogates) 714 &AI12H 0= gel sS4 SAHSTALLL m ‘ e M| AUTODESK
S WA 2 Ui WEULL '% oot e P
| e
s A

IKED&C
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