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Autodesk Moldflow Expert Certification(2014)
Autodesk Moldflow Professional Certification(2010)
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Moldflow olff & T =F(ERE strategy)

%] 20]l MoldflowS w82 oLl
= Moldflow?| CtYSt 7|52 H23| 28311 4/CH
= ME[EES 0|1 A2, H22 OfFH SUS 7HH0F &It

5EXt CAES ol Q= | MU
= A3 Qe AX|LHZE Z|ALOA] QI-HEI D HEHO M.

= Work and Life Balance?

158X} CAEE o1l U= o|F&H

= TE27t2A LYot 24 of 2 S HOoHZ ==
= Ab=S/2= ZOFef HH0lH =HEV Vst nal E~
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AFH FUS o & HEFS HUS
64KkB2| M| 2 2]

1% 32KBE BASIC
https://www.moldmakingtechnology.com/arti
cles/ever-wonder-how-injection-molding-
simulation-began

© EDNC Autodesk Moldflow Summit 2021

Windows NT (32 bit)
2 CPU motherboard

Single core
256 MbRAM  4000HH
80 Gb Hard drive
Nokia was a leading phone brand
Sequential work on projects
Work is at the office

Windows 10 (64 bit)
2 x 8 Cores (or more)
196 Gb RAM
3 Tb Solid state drive 3;062;500HH
Mobile computing
High speed wireless networks
More work in teams
Many work from home

/\ AUTODESK.
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THE
FUTURE
OF MAKING
THINGS

AGILE PRODUCT DEVELOPMENT

PaaS

P — Product as
) a Service
ﬁ" 'wk CONNECTED SERVICES _
4 10T € INDUSTRY 4.0 -
; i & CUSTOMER EXPERIENCE
j = PERSONALIZED ENGAGEMENT Increa Sed
’/, & - FLEXIBLE Lifetime

ADDITIVE MANUFACTURING

COLLABORATIVE
VIRTUAL TEAMS

Value

PERSONALIZED
CUSTOMIZATION

CONCEPT DESIGN PRODUCE OPERATE & RETIRE

Fixed
= Product
Value
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kA I<ED&C

CAE Workflow O3} & M &

B Hzhd (preCIS|on accuracy)
ol X} mot WISE D, Bt
5 gf AL
. . :L'—l'O 9l0| M=ts
—||_—-|§|— gl _'H'_ZH_S |- 592-!- |o|- | | |-

itn
I’
0x

itn
o
0x

IZI

off 4 XE=HAP)E St B2& ==}
= Pre-process(Mesh, Feed system, Process
setting)
= Post-process(Result Analysis, Report At&2})
= DB 7= (o4 21t At AE ME)

|

HIOlE Or0l = S XXt

—

ot

=X SiE 55

J

g & HIOJE H[o]&
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AE/Y=/=2F8 CAEL| IHH| S<ED&C
Material

Geometry - I o
Process Parameters ® CAE Workflow o|sf & )

Solver Technology
Human Error

1
o
0x

OIx} T}

1
o
0x

H = T
=5 8 g5t

= ol XArS2HAP)E S 28 St

= Pre-process(Mesh, Feed system, Process
setting)

= Post-process(Result Analysis, Report A-&2})
= DB 7= (4 21t Ats AE ME)
= H|O|F O10]'d & AtO|IAE &9t A}

« B 17 52 2% 2 Ho|E HolA 73
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@O|C|MM Moldflow Basic Training

SRED&C

(Fojciu] Herlgd

Two Monthly term

1. Autodesk Moldflow Insight 7| & |
. J.L%7I7|' 1 F )
WK 15 F
S @o|TIHN T
- N2 (MEEEA F5=ET MRE 146.3153)
- Bl (A HalA AT gAE 2 50 HI3E 910%)
« WELHE : AMI/ FLOW, COOL & WARP 7|2 ¥ & 1H’d

- Model I/FELE SiA48 U ZIHES 9 Cjet $EIY S AEHY L s/W 28

|=J

-

Moldflow

BASIC COURSE

2. Training 24 X3 ($+2)

© EDNC Autodesk Moldflow Summit 2021

1 1A
(09:30 ~ 10:20)

SEHN M
— Mesh Generation

D oY Mg
— Mesh Generation
— Process Settings

WA SEMM AlA WA 0|2
o 2 fEos o gy | UEAMOIE 3D S 2t g4
(10-3%J: 1|1-2o) Ntesh Editing E&siol 9
oy

(11:30 ~ 12:30)

3 WA| Ry ME Q=S| HIp 2N ﬂ?‘éfw o2 3D E4 4% &M
(12:30 ~ 13:20) - Mesh Editing merim = - vidol 257 9 thQt | - Insert Molding SH4
4 1A| g a4 /S ML iy Mg 3D S4 48 iy

(13:30 ~ 14:20)

(A1EH13:00~)

— Modeling Tools

— Core Shift si4

SEHN Me

2l A

2A =k A MY A
g 5 @A . -5 X — Runner System Desi | — Cooling System Des | H&sid Z1t 24 BDG_'TO-HE =4
(14:30 ~ 15:20) | _ y=us 2m an ign —has
oEsIM 0|2 " s - i g
¢ 4 e S84 U Qo e 7Net 71 9 844
. - - MEC‘,’P R — Runner System Desi | — Mold Insert — Molding Window MSA & APl 2 7Y
(15:30 ~ 16:20) *;él EQJE‘” B gn — Mold Boundary — Runner Balance
-3 )

7 WA
(16:30 ~ 17:20)

[ A
— Synergy, Model Imp

ort

8y s
— Material, Flow Settin
gs

CRC RS
— Inlet, Cool Settings

7IEt 715 ey
— Valve Gate Setting
— Gate Locator

2% 9 2ojdiA ph2|
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ED&C

Biannual term

. o ASYy e
1. Autodesk Moldflow Insight 15 1§ 28 il
ol ol
- 287123 ¢ 22 L
°
WY 15 F (09_3:) If);lo-zo) Moldflow Ol Af ALZ8H= API S40f 418 | Cool BEM VS Cool FEM Moldflow 41214 24t £3 322
SR 3" S (")°|E|°“M| nsd
i £ 9= MY s 2 @Al EER e O EERIION - CAE AX|LIOIT} HHMSHOF & TzA A
kli (kl AI ? =T E 46. 31 52) (10:30 ~ 11:20) ScriptTt X Cool FEM DAl 2l (Human Error, Process & API)

« L& : AMI/ API, Cool FEM oM ME|d ng W A"

B
(11:30 ~ 12:30)

2. Training 2 M3 (g3
LK

3 WA ; ” A B & FAT|E
Script 2 & Moldflow T code &9l Cool FEM OHA] && 2 = Iy
- Moldflow £& L{& o (12:30 ~ 13:20) (New Technology)
Moldflow = F—
BASIC COURSE 24 MA Al OjAl 2REA A
= (13:30 ~ 14:20) A B8 g1 Cool FEM OiAl& 3HZEH 23 (Optimization Technology)
5 uA| {1 AHAM AlA A Al Data 7|%to| CAE
(14:30 ~ 1520) | © R R ) RHCM 814 Algs B Do SAES
Ayn Al2yold ¥ =4 H
6 mA| o ” (Compari f Experimental and
o 7] Ol= g AX| ME Mg DRRA parison o xperimen an
(15:30 ~ 16:20) ST SRR 1o RHCM 4 & 3822 Simulator methods)Data 7|29l CAE
(Data Driven CAE)
7 A 7 e Moldflow Advanced Training < OFF
DTHAH AE g oK M e Py Bt
(16:30 ~ 17:20) 3BRU AE & X M= 2 E-mold 814 3FEA ©F 2|(Wrap up)
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1 1A
(09:30 ~ 10:20)

Moldflow Ol A AFE38H= AP Q10 Y

Cool BEM VS Cool FEM

Moldflow &12|'d et =7 322 E

2 WA
(10:30 ~ 11:20)

032 ddu 28 & 32 4HA
Scriptt &

Cool FEM OjA] A& 1

CAE QAX|LIO1Z7} 745 oF of T2 hjA
(Human Error, Process & API)

A
(11:30 ~ 12:30)

3 WAl

Script & & Moldflow T code 29!

Cool FEM OjA| A& 2

A HE & TS

(12:30 ~ 13:20) (New Technology)
434 #1527l
214 AHA AlA OjAlg 2RAA HH 2l /1=
(13:30 = 14:20) (= -1 S3S =25 1 Cool FEM H |& oo =] (Optlmlzatlon Technology)
5 WA| " Data 7|t9| CAE
214 AHA AlA M OAlA il
(14:30 - 15:20) Al M g2 RHCM i A& (Data Driven CAE)
Al At Alggold 48 =4 H
6 ul S 5 (Comparison of Experimental d
XK = g &K| AEH M b Sl P perimen an
(15:30 ~ 16:20) SBEU AS & Al I8 1 RHCM 84 & S8 Simulator methods)
7 J_-ll-AI _g;gaq_?j QJ% & _/'\_xl ﬂE—l" 2 E-mold -6-H£|| _g_;g_;ga Aa‘ixcj Moldflow Advanced Training DLQT DH:I‘

(16:30 ~ 17:20)

2| (Wrap up)
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=1 e § A e A .
- R ES= R N (F27IEX 3¢ Z7| &%} =1
Flow nlysls T8 O, BEIZELZ S0, BE 1% B8, | e P N o A e
AS 2 M B2 2 U oAl ZAYY, 2t E4 (Verification/model)
Cooling Analysis: ‘&2 O| 2, X{ ' 1o, 'HOY, Baffle, Insert(Mold Max), L Basic Lraining = APL7HE FH i HIRUS Asis To be
& = “Feed fAEHEE uane Y NZHEE
HHANISE2 SES A, 2HIB, a2 IE =5 e W L el W R
Pre process . Cooli s .Emoﬂ e} = A|ZH| ;u;j t‘a HIL
= - . —~ ooling system @ st =Y 2 F w|
Warp Ana|y5|s O|2 HHO| FeFS O|X|= @A, HHE RILIE, ol 1 7| = Data Base 4} et modeling/Mesh A58t 22 Za oy mEsE AR
-Process setting A58 -SRI O} 27 A Zol5
CRIMS, ol A1 -‘.’—Jﬂ E-,— E*I 2 HA|, ALY At 24 — * Resin
* Process SN TR U BN | LAY AT ES
. 7| Ho|Lt wAo| Zapx LurE Aol FpM
3H )5|| Cool FEM Analysis: 222l H 0| HZt 5|f A4 =3l (Hot/Cold spot, |— * Part Design Post process | - 314 21} £ XpE2t ,.,lgxﬁ om,lr =his 2 ;ﬂ,;l
= R e e
7 = Channel Modify, Transition Temp) + Mold Design WS L i) . NzZbo] po] u% EESE HURT
TYUROICE S EF CHE AL ZO|E
API: 8| A T2 M| A O XFS 3} A S (Pre process, Post process, DB L Advanced Training & ST P A
SY7| Z2HME FH|) 7|a =X A za | o 2 xs ey A 2xEd0E oo BED Its
DB XiE2 | mEs 29 S SR T e
Troubleshooting, Core shift, Venting ....: = 2F 2 QI H A X| Apz| . flg g;iﬁ;l;"ﬂluﬂl%l
2te, A gotE S J|= =, 0 %!,“.i"?;' Al=2o| M _

(3|
=

Optimization Study: Tt&= Case studyS = O XAt 21 A
study) 215 X|& 4121 I (Al, Machine learning Case study)

A2l ¥ (DOE, Parametric

PM, Customer; MoILdeow Training ogSSminar or tech Process ‘3 &: 1st Simulation (Brainstoming PM,TD,TM,IME),2"¢ MBI} A|AEl (Expert System) SHES
AE paper(2 1AM E Y= E HUN 18 ZQ) S|mulat|on(Gate—2.”é'>', Cooling line =5 lj A4 TI3H), 3rd Simulation MAHKFSO| L AFS EHQ RO A S A}
- To| EAN ANE A
°|=|d & As is: PM, Customer = To be: Injection molding Engineer/Designer, Tool maker(&l & & = F"F-Qt A E"‘ria A2 O_I' l

HIME B O3S 4 9= 18 TY) T glol Hilg|d EHECE 57
-~ ZCAE YR R =2 M2 X|= €H0|E

ZZIAEl X =23 X 2 A ™2l i itv indi = ! - =

=2t 12 &= ME 28 d 2 Resin, Mold > Quality indicator MZM s =M K= &) B
S Ad P T e - = R = 5l 44 At-S2HAPI System) T35 A & &
S A Si A TCh 7| = M2l oA Aot 7| = M 22 2R Q1 Flash, Sink off 4 Eheh 7| X| S 2 A0 E WL cqafuma U g AESIE
v mark, Weld line, Air trap, Warpage) (E ™ SHE Eo V)= 2 ) ESI XS oA RIS QI 7 EM S

= T — HEZEDX| X Z AN E

ofl A & Zf BE H 2l mesh, feed system, process setting, mold oA U 2F mEQ §|'J—‘|\'E'| 2l G0l E i b1 Rk e=

modeling(cooling, part insert, mold insert) (Z[MotE 3 2 2t
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X2 Moldflow AF2X}o] A|E3|0|M =2 M| A™ED&C
Moldflow Workflow

Model
import
. -

Part/Feed
Mesh

1

Process setting

Cool
Analysis
i |

Fill
Analysis

Pack
Analysis
| i

Warp
Analysis
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=2 Moldflow AF2 X A|E30|M &2 M| A™ED&C

Moldflow Workflow

Sie £ %A .
=
, 1
Fema | | %5 ad 28/ | | EE
= ERET
I Es = g
e —
SH BE 2 |t ad
Y N
SH =H?
S EETIEN

|
EHE @E g =M

|

AlSaoES sHE HES
S 2o P8
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=2 Moldflow AF2 X A|E30|M &2 M| A™ED&C

Moldflow Workflow
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Il CAD 2% ¢ Ee=
1 HEL2I
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AlSaoES sHE HES
S 2o P8

© EDNC Autodesk Moldf

\
\ @

~
~ P
P
~~~-—_—’

s

J=

e =5 2T EE~
’¢

d

—
” ‘N

- 1

a8 5Hs)
au 28/ | | fe
EVES

way £E

BT "

-
,/

"\ AUTODESK.



HHEHQl TR M| A= DOE/APIZ CHA|

Moldflow Workflow

© EDNC Autodesk Moldflow Summit 2021

Model
import
. -

Part/Feed
Mesh

1

Process setting

Cool
Analysis
i |

Fill
Analysis

Pack
Analysis
| i

Warp
Analysis

SKED&C
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HEE X Ol TR M|ALE DOE/APIE CHA *¥ED&C

Model
import
. -

Moldflow Workflow ( mzzms ) }

Part/Feed
Mesh

Process setting

Cool
Analysis

i |
Fill
Analysis

Pack
Analysis

i i

Warp
Analysis

© EDNC Autodesk Moldflow Summit 2021

Step 1(Project/Model Import API)

Step 2(Part Mesh API) Part Mesh check
Step 3(Feed Mesh API) Feed Mesh check

Step 4(Process setting /
Analysis start API)

Step 5(Report APl)  Report2 Case &4

/\ AUTODESK.



1st (API/Big Data %) | 2" (API $%/Big Data £4) | 37 (API M2} A AH)

SH Y AIZHEE EHEX 5H 1k} HE Big DataE ¥ SH : 2k} H & Big Data 2
=

[ R |

& 7HM, Y 2F WX ot XSt 2E 8 24 = =0 a7t A2 25
- Pre-process APl 715 - - Pre-process APl &% & - Pre-process APl M 27}
oM 7 E Y EEIHE ") Big Data M5 - A AR 3% -
s A '_DIS-Q- X-”% gcl 2|S-9- EIDHZQQ °6H£|| Ezl'_c_ XO-IEI(Q!-IOI-EJ |:Iél-l‘?'l) '-OLHA—-l| B|g data E.’é_% 7|-AOI-|AEI-6I;-II
SE] APl 7HESt] 28 S5t N N 6H:1 2T X780 =72 Mesh, Pre-process Alﬁ'i:é!(Vertual Tt
AS2t | . Feed system modeling Cret M, o= 2ty H =d 1tF 9 System) T A7 4
/Mesh At&S%t - Ats i Jhset MEF At 24H 4S8 2HE JyES ZS|I‘|§|-§. o| s
- Process setting At&%t H7G5H0] At =t Y =U HE _ = il
= Big data & 3l A
K=st T2 A
- Post process APl 7% - - Post process APl &% & - Post process API &7} [S2h ZENM=
CBIA T BN RHE S Big Data &5 - A|AR = _
EE | (Mol BN I|F A + %41 DB Big DataS -7IE oM Ao Mzlge | | TETH A2 F(Expert
XH= 3} (A= es Al Aro) 245t0f THE 7|1FE WY THE XY SiA Bt System) TL=:
S CHIM XS} JNAEl HEAlO| XHE B} &l MBIt A|AEO| M2E My )L .
(BT HAl AFR) El:'llq SH=l AISerE .;fE"'f E:f‘i SR MA XIS O|L} A=
— =1 & = o
= S LRI Al FAr
MN=Zo| EAHX
- 314 Z1} DB API 7% - Jdlja.:loofl.;' o
S 23t RIS A XE 2= = AlZ20]d
= xt 2l glo] Malegfd
siaps | (7IE oA Data Base NI e Bl
pss | WY AW A ) SHASCE SR
- APl =& O|= Big Datas
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1gate

Bottom view

2 gates

Bottom view

Bottom view

Bottom view

Bottom view

71

Top view
© EDNC Autodesk Moldflow Summit 2021

Top view

Top view
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Bottom view

Piaimbs
|
\

Bottom view Bottom view

Top view Top view Top view
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CAEE 0|83 i3 2|X{3| "EDAC

[ S

Out of plane deflections of the bottom face

Bottom view
0.5 11
2.1
3.1
-4_1
0 -~ : 5.1
o\ﬁz 0.4 0.6 : 1 12 6.1
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PARAMETRIC Study Z| X3} "“ED&C

3 AX|LI0j7} M| FHS TANE & s

-

. NZ= O 2ol WA HA

o o O o
MEs Arsetel H2
Alzgold g = UAS

o_—
st = US
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PARAMETRIC Study Z| &=} "“ED&C
o 8

2% AX|L0f7} 7|BhetE

Select Study Status INJECTION voL e Loy Parametric StUdygl Workflow
Studies PRESSURE [ SHRINKAGE
. CAD 2% Import, Mesh
Fiter | | Fier | | rtier | Y 2 A EA, TR, AE

9% U 72 xS X

-

[\

‘

3. mfet DﬂEEﬁ' ﬁE1 Ele INES)
A= E
2 B 02 -025 05 2345 745 0456 ouss 4. HTE E
A o =
5. ZFH=R0 a2 gl
3 B 02 0 05 2054 743 045 0456 6, H|n 7|FS MEH
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DOE(Design-of-Experiments) x| X 3}

A4 =+

Input
Variables (A) 7-” OlE 7H—)|k— §7|'
At=ete Hat
Analysis
Results (B)
Al ll_n% 7| % Results

Noise (C)

0l X Cf
20| 80%, 10X

2210 &7
ge|of 20| #3

© EDNC Autodesk Moldflow Summit 2021

y
Mold Temp. {+60,+80} °C

Melt Temp. {+120,+ 160} °C
Flow Rate {+25,+30} cm3/s

* C
Series of Simulations

e {+60, +120, +25}
e {+60, +160, +30}
e {+80, +160, +25}

e {+60, +160, +30}
e {+80, +120, +25}
e {+80, +160, +30}

e Single analysis

v

Influences on result

L

Mold Melt Flow
Temp. Temp. Rate

Solution Space

SKED&C

DOE= %X =
HHM/2A S Il el
Ha=0f CHoh ot HES
Nso2 ddg = As

- SN

- Y R2E

- 88 2%

- ARE Al

- HE AL

. AEEY ==z O
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DOE(Design-of-Experiments) x| X 3}

A4 =+

Input
A Mold Temp. (+60,+80} °C
. = B Melt Temp. {+120,+ 160} °C
Variables (A) 7-” Ol E 7H — 37" C  Flow Rate {+25,+30} cm3/s
Zere gyl Y
Analysis

e {+60, +120, +25}
e {+60, +160, +30}
e {+80, +160, +25}

*EI x." oﬁl E'_1I gAI- e Single analysis
(ex. 35MPa, +

Noise (C)

HELO 20l AL

© EDNC Autodesk Moldflow Summit 2021

Solution Space

Series of Simulations

>

e {+60, +160, +30}
e {+80, +120, +25}
e {+80, +160, +30}

Influences on result

L

Mold Melt Flow
Temp. Temp. Rate

Y<ED&C

DOEL %™ = A
HM/ 2 M= QofMEdTE
H==0f CHot 4f HA

|
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. 3™ ex
. 88 et
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= Process Transformation
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= Model Transformation

= GA0N Z7[EDE CHE 7HAE MSots S8 749 245 S8
= A= 0| e EFEE 2ot Jjddts Al BH|O[E, Hilglds e8¢ Ho[H 7|g
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= Domain Transformation
= MUl BAHE R0 otH 285 M2 ME[AE XS

= Cultural/organizational
= F718 e X8 gils flol =A2 AL &4, T2 AL, eIXf & dE= Mg

_||_E O 1y

= C|X| 20 ZES workflow, Test, &4Hl QIAETE, H| =LA MEfA Q| B}
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TANK QUTLE

C|X|E EA Zofjo| M *<ED&C
C

. IL =} o = & =
l'gw{adlat%r Tank Af| = 2| %! ﬂl@ AES &%t WSS Moldflow Analysis
«o HA KOt (15H T SHAd HEE)
TANK INLET-OUTLET COOLING typel TANK INLET-OUTLET COOLING type2 .
B R Radiator Tank

oo 3 (2006.9. 27)

TANK QUTLET X-Deflection Compensation

|2 |

BAB A EARB R BR

Motofiow Puesncs et Scale (300 mm)

Process Settings

« Melt Temperature : 290°C

« Filling Control Injection time : 2 sec

« Velocity / Pressure switch-over : By 96% volume filled

4567891“;]]

TANK QUTLET Opposite Pipe Side

Tank CutmiSize Ssscaltide Szvoecest

« Pack / Holding control : 40MPa, 7sec -
« Cavity temp : 55°C £ o= =] cns]
4 S |
« Core temp : 12°C g =
. - T s = \-"‘* |
« Pipe area temp : 70°C - =
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Fill time
= 0.0104[s]

[s]

I 0.0104

0.0078
0.0052
0.0026

0.0000

| -49
&%'L%‘éfﬁ'& INSIGHT — Scale (200 mm) :g?
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Deflection, all effects:X Component
Shrinkage compensation(G) = (0.977, 0.519, 0.575)[%)]
Scale Factor = 0.0000

[mm]

I1.478

0.6953
-0.0876
- -0.8705

4
~1.653 h;y
AUTODE -

|
MOLOPLOW INSIGHT Scale (200 mm) g?
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Deflection, all effects:X Component
Shrinkage compensation(G) = (0.977, 0.519, 0.575)[%)]
Scale Factor = 0.0000

[mm]

l1.478

0.6953

-0.0876

- -0.8705

-1.653

| -113
MoLbriow wsicHt Scale (200 mm) E
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Clamp_force) < 270tonne
= (Max_pressure) < 80MPa

N

SKED&C

Ha= 0|5

oM

Ol Al

Injection time (sec)

Packing pressure (Mpa)

Packing time (sec)
Melt temperature (deg)

Mold temperature (deg)

AFEA|ZH
2237
HokA|zZt
Batag $3%| 22
8 2%

123 Autodesk

20,50,80
SRlEAS

Moldflow Insight

270290310 Standard 7| &

60,80,100 o

1lhr X 1lea X
24hr = 24ea

* 108/24=4.5day

Autodesk

Moldflow Insight

Premium 7|&

. 1hr X 3ea X

24hr =72ea

* 108/24=1.5day

Table 1. L108 Case Study for Training of Machine leaning

Inject_time | Pack_pressure |Pack_time|Melt_temp|Mold_temp| | 31 1 80 15 270 60 61 2 80 10 270 60 91 3 50 15 270 80
1 1 20 10 270 60 32 1 80 15 270 80 62 2 80 10 270 30 92 3 30 15 270 100
2 1 20 10 270 100 3 1 80 15 200 80 63 2 20 10 290 20 93 3 50 15 200 60
3 1 20 10 290 60 34 1 30 15 290 100 64 2 30 10 200 100 94 3 30 15 290 100
4 1 20 10 200 80 35 1 20 15 310 50 65 2 20 10 310 50 95 3 50 15 310 60
5 1 20 10 310 80 36 1 80 15 310 100 66 2 80 10 310 100 96 3 50 15 310 80
6 1 20 10 310 100 37 2 20 5 270 60 67 2 80 15 270 60 97 3 80 5 270 60
7 1 20 15 270 20 E 2 20 5 270 80 68 2 80 15 270 100 %8 E a0 5 270 100
8 1 20 15 270 100 20 5 20 5 200 20 50 5 20 5 200 50 %9 3 20 5 200 60
Ll 1 20 15 290 50 a0 2 20 5 250 100 70 2 80 15 290 80 w0} 3 80 5 290 80
10 1 20 15 290 100 r 2 ™ S 10 pos B 2 0 s 10 20 I E 80 5 310 80
1 1 20 15 310 60 42 2 20 5 310 100 72 2 20 15 310 100 102 El 80 > 310 100
12 1 20 15 310 20 = 3 2 o 370 30 7 3 2 5 70 w0 103 3 B 10 270 B
= 1 0 5 270 £0 44 2 20 10 270 100 74 3 20 5 270 100 w4 3 80 10 270 100
14 1 50 5 270 20 = 3 i o o0 p = 3 i - o0 - 105 3 80 10 290 60
1 L 0 : 20 80 46 2 20 10 200 100 76 3 20 5 200 80 loel 3 &0 e 20 100
16 1 50 5 200 100 w07 3 80 10 310 50
17 1 50 5 310 50 47 2 = 0 210 £ 7 2 = 2 210 £0 w08 3 80 10 310 80
5 1 s S 10 100 4z 2 20 10 210 80 78 3 20 5 310 100
o T =0 o 70 50 49 2 50 5 270 80 79 3 20 15 270 50
2 T 50 0 70 100 E) 2 E) E 270 100 20 3 20 15 270 20
7 1 50 0 290 50 51 2 50 5 200 60 a1 3 20 15 290 20
» 1 50 10 200 20 52 2 50 5 200 100 a2 3 20 15 290 100
23 1 50 10 310 20 53 2 50 5 310 60 23 3 20 15 310 50
2 T S0 0 210 100 54 2 50 5 310 20 84 3 20 15 310 100
25 T 20 5 270 20 55 2 50 15 270 60 as 3 50 10 270 60
26 T a0 5 270 100 56 2 50 15 270 100 26 3 50 10 270 20
27 1 20 5 200 50 57 2 50 15 200 50 a7 3 50 10 200 20
28 1 80 5 290 100 58 2 50 15 290 80 88 3 50 10 290 100
29 1 20 5 310 50 59 2 50 15 310 80 89 3 50 10 310 60
30 1 80 5 310 80 50 2 50 15 310 100 20 3 50 10 310 100
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71 =% MLP1} HMAE 0| &%t x| M3t Z1t =&
Result Summary 4 100E+0 ¢

General Description 4,000E+0 |
Task Name 2¢.00 \

- :43: |
—— ATE o 3.900E+0 |
Elapsed Time 0:0:1:8 \
Completion Status Success 3 800E+0 )
Console Logs logs.txt *—a .
Task Design Optimization °
Method HMA 3.600E+0 oo o o
Number of Design Variables 5
Number of Objectives 1 . y
= i : 0 3
Number of Function Cals 8350 Mo, of lterations

12113, HMA(Hybrid Metaheuristic Algorithm) %| &35t 11214, HMA(Hybrid Metaheuristic Algorithm) %| & 5}
o ;wﬁ aﬂ -:ﬂ“!“ vmvom m%«wz \ & o m’ﬁ«hz sur.-m ..‘L."fé; w‘.jn vs;s::m ::ss':ﬁul " ﬂ“g:qlna\': Fa :Nal ..oal‘» P‘Umg:olgr 3’_“'5,“”0 #me teme 5&'9%:000
\ / j A\ N
W (P

, =

A \\ /4 "j.:“
\ \/ g \=—

12115, 10874 22! 2|4 ©H '=':|01 23} 13|16 MLP(MuItl Layer—Perceptron) 2|_+_ B EJ_}
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Classification Case study Case 44 | Case 33 | Case 24 HMA Result
Injection time 2 1 1 1.022
Packing pressure 20 80 50 7248
Variable Packing time 10 15 10 10.63
Melt temperature 270 290 310 310
Mold temperature 100 80 100 60
Fill time 2.168 1.038 1.037 1.036
Ciressure at V/Pswit| g5 78 8133 61.82 6537
CAE Clamp Force 104.1 2974 184.6 270
Weight 472.1 483.3 479.1 484.2
Sum_X 5.207 3.686 4.253 3.68
Sum_Y 4.076 3.099 3.573 3.19
Sum_Z 2.218 1.5351 1.8016 1.61
Before analysis size 466.88 466.88 466.88 466.88
Mold After analysis size 462.8 463.78 463.31 463.69
Shrink rate 1.0088 1.0067 1.0077 1.0069

© EDNC Autodesk Moldflow Summit 2021
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IT

> 1.500

PT

>7.500 <7.500

4.056 4.181
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PP
> 65 <65
<1.500 >35
PT IT
>7.500 < 7.500 >1.500 < 1.500
3.708 3.952 4.580 4.429

Decision Tree “Sum X~ Result

SKED&C

PP
<35

T
>1.500 <1.500

5.104 4.910
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PP
({;;:} <65
IT - PP
>1.500 (:g ;_;(;8:) >35 <35
PT - PT IT IT
>7.500 < 7.500 (:: -7-;(;0'5 7.500 >1.500 < 1.500 >1.500 < 1.500
4.056 4.181 3.708 3.952 4.580 4.429 5.104 4.910

Decision Tree “Sum X” Result
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Welcome & Agenda

........ 1. A= M 0o|Ao HA

........ 2. Reverse Warp Workflows — Theory vs.
Reality

°°°°°°°° 3. The New Idea of Foundation for

Moldflow Database
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Differential Shrinkage
= =2 G0 HE =¥

Differential Cooling
- SO Y MM G2 2

Orientation
- BE/RZ Yo M2 e

Corner Effect
= Al 23}
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ADVANCED MFG SUMMIT 2020 "ED&C
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= AutodeskO||Al ZIZiSt= Global Moldflow User Conference

= 20204 O|#
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= Reverse Warp Workflows — Theory vs. Reality, David Lynam | Trend Technologies
= The New Idea of Foundation for Moldflow Database, Liu Herong | KOSTAL
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TU[E

Case Study 1 -H& 984 |3

H[ZEE &5l

X| & : Top Housing
Xl & — PC/ABS Covestro Bayblend T65 XF

Select a shrinkage model (Midplane and Dual Domain)

Comected residual in-mold stress (CRIMS

Select a shrinkage model (3D)
Filling quality indicator Uncomected residual stress
Gold [ View details... ] Observed nominal shrinkage
Parallel 06772 %
Packing quality indicator | h
Gold [ View details. . ] Permpendicular 0.7687 %
Warpage quality indicator O?Wed shrinkage
Gold [ TR T ] Minimum Parallel 0.5289 %
Maximum Parallel 0.7544 %
Minimum Perpendicular 0.5506 %
Maximum Pemendicular 1.013 %
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= Dual Domain HA| AFR

= 4 7f{H|E| — 1 ZHH|E|}| Occurrence Number &

= Corner effect &£

© EDNC Autodesk Moldflow Summit 2021

esh Information
friangles
Entity counts
Triangl: 68596
Connected nodes 30286
Connectivity regions 2
Invisible trian A36
frea:
(Mola il M culhg channels not included)
Surfa l 213.281 ¢ 2
Volw ur by e lr-e nt types
Triangle 15. “Z "3
Aspect Rati
Maxinun fverage Mininu
.9 1.68 1.15
Edge 4 l Al
L]
tu u 1d e m 102894
Non-nanifold edges L]
Orientation details:
(lrnn(s not oriented L

Intersection details:
Element intersect ions o

o o
l ' entage

Suitable for Dual Domain amalysis.

SKED&C

Full Tool Detail modelled V
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Determine analysis objectives
Warpage definition and tolerance
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Deflection, all effects X Component

‘Deflection, all effects X Component
Scale Factor = §.000

Scale Factor = $.000
%

>

o e ]

Location 1 0.6871 0.5710

[mm]

'0 6967

04158

Location 2 0.4194 0.4100

|
|
01349 l
® | ’
-0.1460

-04269

00814

-0.1727

& 0.12mm BHAE M Z
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- S REO| LAYy dCatel 2 F o
= HEZ2| FHE 0.2mm £

Adding 0.2mm to

the clip thickness

More homogenous melt flow front

Weak “" temp at weld line formation

weld line
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= Fill + Pack + Cool time = 25 sec

Crout cootant temperature ‘ ; ; >
= 65 50(C)
lemeul_ue mosg Deflection. diferential cooling « Component
* 100.(C) Scate Factor = 1.000
i<
6550
i
||oon 0 1841
6513 .
8875 00!
=3 ;
64 75
7750 0.0074
64 38 £ )
6625 00810
we i
-0 1693

~ ~ 55 00
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= Gate AFO|=E 12mmOoA 14 mm=Z 7}

« HY #7465 MPa - 1X

“Deflection, all effects'X Component
Shrinkage compensation(G) = 0 600{%]
Scale Factor = 1.000

“Defiection, all effects:X Component
Shrinkage compensation(G) = 0.600[%]
Scale Factor = 1.000

[mm]

[mm]
ID 4588 IO 3846
21.2mm _—
00797 ( 00617
-0.1099 -0.0998
~0.1mm improvement

-029%4

-0.2613
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Injection Time
V/P Switchover

Max Packing Pressure

Packing Time
Cooling Time
Melt Temperature

Mold Temperature

© EDNC Autodesk Moldflow Summit 2021

1.6 sec
98%
65 MPa
7 sec
16 sec
270 °C

Cavity Inlet: 65 °C
Core Inlet; 50°C

Packing pressure [MPa]

&
5

00 4000
Duration [s]
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Front View
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45.47 0.25
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Nominal CAD File
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Bottom View

= 24 K=t =Yzt = HFEHY X|=7F SA gelS Hold

MEASURE AT LOCATIONS
ABANDC

21394025 0000

Nominal CAD File
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o O —
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[(Mpenection, at efrects X Component

Ebeﬂe(um aiferential cooling X Component
Shrinkage compensation(G) = 0 600{%] Scale Factor = 5000
Scale Factor = 5.000
[mm] {mm)
IU 3846 l 0.0581
02232 0.0268
00617 0.0046
00998 -0.0359
-02613 -0.0672
Y 0 £ 0
AUTODESK 180 | AutoDEsK 180
MOLDFLOW INSIGHT Stale (50 M) g0 | MOLDFLOW INSIGHT Stale (50 M) * '90
Tefection, afferential shrinkage X Component “Defection, comer effect Deflection =0
Shrinkage compensation(G) = 0 600(%] Scale Factor = 5000
Scale Factor = 5 000
[mm) {mm) =
I 00978 lo 3234 1
00797 02430
00617 0.1625
00436 00820
00255 00016
X . 0 X B 0
AUTODESK ﬂ 180 | Aurooesx T 180
MOLDFLOW INSIGHT Stawe (50 mim) ¥ 'g0 | MOLDFLOW InSIGHT Staie (50 my X
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HAO| Chet A AL
Reverse warpage investigation

= Moldflow slijAd=2 Sl ME A XHE T

= M= 2 22 Fo| 2H= T3] o0t

0jo

Nominal Cad file Resulting warp file + shrinkage

hdalli

pama | Reanalyse

MEASURE AT LOCATIONS
A B AND C

I -0.03 I

Reverse warp file including Shrinkage U

© EDNC Autodesk Moldflow Summit 2021

Resulting warp file
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= CAD It offAd A4S H[W
Moldflow warp file overlaid on

nominal CAD

0.30

0.20

0.10

0.00

-0.20

Opening closing in centrally by over 0.6mm
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[mm]

0.08

Moldflow reverse warp file reanalysed
overlaid on nominal CAD ™

0.00
0.01

-0.02

The opening is within +/- 0.05mm of nominal ™
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H SEA 21 Ar8= 28
= Bayblend T65 XF : Gold, CRIMS
= Moldflow 215 2ot H2A4 EHE AoV |2 28

= AEZO0| §lO] B Z 7t=50| HE

MEASURE AT LOCATIONS
A BANDC
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(| =
DRAWING SPECIFICATIONS INSPECTION RESULTS INSPECTION ANALYSIS
Cavity o'::', %o, nklcpff
Number|nator No.| = reqd
63-A
1 63.8
63-G
63-A
2 63-8
63-G
63-A
3 63.84
63-G§
63-A
4 634
63.q
Dim 63 A,B,C Mean value
21.490
—~ 21470 —e—Cavity 1
£ 21450 _
o 21430 —&— Cavity 2
‘g 21410 —e— Cavity 3
O 21.390 —&— Cavity 4
21.370
21.350
A B o
Dim 63 Measurement point
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21.700

Z0F Hll - ARF| vs A

Warpage Comparsion

21.600

21.500

21.400

A Band
€ 21.300

;
|
Tolerance ‘ &
K
e 21.200 '
© -

£ 21100
o
21.000
20.900
20.800

20.700
A

© EDNC Autodesk Moldflow Summit 2021

B (]
Dim 63 Measurement Point

Cavity 1
—&— Cavity 2
Cavity 3
—&—Cavity 4

e Upper Limit

e L ower Limit

—8— Moldflow Reverse Warp Compensation
—&— Moldflow Warp file
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Conclusion
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= Moldflow of{4 217t 2K Z0tet 02 FASHAS LI
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70
gl
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s
=
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The New |Idea of Foundation for Moldflow
Database, Liu Herong | KOSTAL




Moldflow & X} 2030

Database
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Moldflow & X}
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=
T

Al=20]d 2] F=td B 7t

OOle =& & FM, Key X &7

X2ty ALO[o] 2HA &7
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Basic Shrinkage Principle Warpage Principle for Typical Structure
L = Hgijc;' Warpage Trend Root Cause Analysis Improvement Measure | Typical Parts in Company

L | @ ’
e i & = =

“‘u” ;yg&ﬂmmeﬁmenaamm w ’ ‘

" = o

k‘\
BN -
et a4 - ~/
“ o ” o L IAdjust the wall thickness between a and b

i laccording to the warpage trend.

d 0 Mg,  —
— NSy » $ b MM, 3
2h Mg,

© EDNC Autodesk Moldflow Summit 2021

= Mo M lit's an ideal model for plastic part. %
- > B ot =
b . the material is reinforced of not. the value of M,
s A qual 1o M, because the Neutral Axis Is located
- 24 PO ~c-opa oo
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= Stator Housing M|& O E Solf MX Xl Xt =0l

& 7
Stator Housing -
© EDNC AUtOdesk Meowrrcvr <o e {/\ AUTODESK.
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Functional Principles

\ Clock spring U-turn with additional rollers U-turn with dummy tape

Critical Characteristics

« EA|El HEo| WmH L = o] §Z0|AM 7}E =935t AbSHOl
© EDNC Autodesk Moldflow Summit 2021 = I =T I < E I X-IIEO‘“ -I 7I‘° 39‘0 R? I-% = «AUTODESKm
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CTQ’S Identification

|

[ Key Design Points

|

Mesh Type & Shrinkage Model
Selection

|

v

Injection Pressure Correction

|

v

Processing Recommendation
& Optimum Process Selection

l

Data Statistics & Analysis

I

v

Database Foundation

© EDNC Autodesk Moldflow Summit 2021

Typical Reference Model

Section A-A

a<b:

a>b:

Neutral
V Axis
Section A-A Ma
MB>MA \./

Wall thickness

worst best

N||case1 > case2 DD Scasel

Material: PBT Pocan B1305

/\ AUTODESK.
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Simulation Result CT Result with Actual Part
0.50
&, Dual Domain Mesh (261830 ‘
0.30
5 0.20
Mesh Type & Shrinkage Model N
Selection option02 e D
! £ 9 30 Mesh (2914842 elements) [ > ™" 4 1
Select & shenkoge model (0] ; 0.00
Uncoected residual stress v .
: 7777777i 4 ‘3 -0.10
option03 D i 020
v @ 30 Mesh (2314842 elements) | > .7
- Select & shenkage model (30 ' -0.30
Genenc shankage model v
: , -0.40
v aterial: PBT Pocan B 1~ 155)
-0.50

* 0] 2X|0| M= i i MEH
© EDNC Autodesk Moldflow Summit 2021 I B |01| -I = 3D meSh & Generlc Shrlnkage MOdeI = AAUTODESKW
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Why do we need to do that?

Some constrains in actual process The difference between reality and simulation
1.The Peak Pressure <180 Mpa.

Injection Pressure (Actual vs Simulated)

175 Variable
—&— Actual
—&— Simulated

166.2 Mpa

Llnjectlon Pressure Correction J 2.The packing pressure <60 Mpa.

Ejecting Sutk

: ot nafslofgt
© EDNC Autodesk Moldflow Summit 2021 « AU TODESKW
v
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Method1: find a ratio between simulation and reality

1.Data Collection

3.Define Correction Coefficient

CTQ’S Identification

30
50 Probability Plot of Correct Coef. with 3.5 nozzle
l “ Normal - 95%CI
0. 30 9.
- s oo
Key Design Points e z N
154 4@ 1 PVaue 0073
30
l : : 40 :
2 ]
:os ; £ o
Mesh Type & Shrinkage Model T - g =]
Selection - 2l
081 40 20
144 4
Y 10
o ) 2.Data Analysis °]
Injection Pressure Correction
g Scatterplot of Correct Coef vs Fill Time, Cylinder Dia, Nozzel Diame L 140 1.45 1.50 155 1.60 165 170
l _ Fil Tme = Cyinder Diameter Correct Coef. with 3.5 nozzel
F1.6 7:';
. ! . I 4.2
Processing Recommendation \ E -
& Optimum Process Selection 5 . s | QO E¥ATELZ A7 BB0IAS
8 35 40 45 il
l 3 Q@ EH Al+== M =Z PBT pocan B1305 & [f
— . s
Data Statistics & Analysis 15 HMEE|H @ 3.5 =Z0| Q£ Stator housing2|
14
g : o
| . B2 21528
3.0 35 4.0 4.5
55 HAL L= Xl = C
Database Foundation Predictor CoaE SEiCoRE r e @ deot Ase £ 75!701, ME SO et et
Constant 2.4807 0.1156 21.46 0.000

Fill Time -0.03739 0.03795 -0.99 0.339
Cylinder Diameter 0.000814 0.002288 0.36 0.727

© EDNC AUtOdeSk MOIdﬂOW Summlt 2021 Nozzel Diameter -0.27079 0.03635 -7.45 0.000 ‘ESKG

S = 0.0555690 R-Sq = 84.3% R-Sq(adj) = 81.4%
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SKED&C

Method2: change the value of coefficient D1 in WLF Model

1.Cross-WLF viscosity model

CTQ’S Iden

WO . S .y . [ _A,@T-T)

| 1+ (T ) A, +(T-T)

X The zero shear viscosity is given by the equation:
where

ney « T is the temperature (K)

* T is the glass transition temperature, determined by curve fitting,
e A, =A;+Dip

! *D is the pressure (Pa), and where
* D, A, A; ,and D, are data-fitted coefficients.

Mesh The glass transition temperature is given by the

equation: T* = D, + D;p
where D, is a data-fitted coefficient.

2.Find out the relationship Injection Pressure VS D1

ComWLF veconty modd

[ Injection Pressure Correction ] .
efault
1] —

D " 0me
o' 403045 s
0 R Pes
2 02 218 X
§ 0o o wPa
& A B
g '? 2 56 [
O

.00 002
9 '! " .002

RITEEEER

R-Sg(ads) = 96.0%

© EDNC Autodesk Moldflow Summit 2021

3. D1 Calculation

P actua= 122.4Mpa,So D1=2.64

~ o
Pressure at VIP swmtchaver
= 126 9|MPa)
[MPa)
- 1269
95.16
6344 l,,

3nn

0.0000

-

AUTODESK . #¥

Crozs'WLF wscosty model
n 024

Tau' 403045 P
3] P
D2 s K
03 0 K
A1 *47 R
A 516

MOLOFLOW INSIGHT cale-{200 2
Simulation value is i’z'é‘s Mpa, which is close to actual value.

/\ AUTODESK.
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WLF Model

f

>
% X

change the value of coeff

Moldflow Database +

in

t D1

icien

Method2

17577e+15

\
,»,,,N/%///?z

LS

(/
5 9

uisned |4

abe)julys du3aWnjop .

Sjinsay abediey)
i
@ < ca

o 0o o .m 0

0 - - b
o w & @ =
m w0 = m - & > o
P - L (= c @ © per]
= = =2 o ) S =
= S Se o Eao < i
&= cd o Ed od =
= = .WI.W =] Q9 o | S

L, |- - ) L,

@ B w9 @ ) m 2
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Method2: change the value of coefficient D1 in WLF Model

1.Cross-WLF viscosity model 3. D1 Calculation
CTQ’S Identification
I S . [ A(T-TY) P actua= 122.4Mpa,So D1=2.64
l 1 + ( A + (T T ) Pressure at VIP swmtchaver o
The zero shear viscosity is given by the equation: = 126.9Pa)
where ty 9 by [MPa) o ~ Cross"WLF wscosty model
Key Design Points * T is the temperature (K) m=e - \
* T* is the glass transition temperature, determined by curve fitting, o o Tou' 403045 P
* Ay =A;+Dyp 330 & o D1 P
l *D is the pressure (Pa), and where 63.44 II D2 2318 K
* Dy A, A, ,and D, are data-fitted coefficients. s s o 2
Shri n The glass transition temperature is given by the nn R
Mesh Type & mekage Model eition: T- =D + Doy o d
Selection where D; is a data-fitted coefficient. 0.0000 > Az 516
o> Y
AUTODESK » \"”5
= . . . = MOLOFLOW mswuv 2 "y »
> 2.Find out the relationship Injection Pressure VS D1  Simulation value is 1269 Mpa, which is clése to actual value.
Injection Pressure Correction "
[ ) D e 4.Define D1
Cylinder [ o [Actual
8 Fill time | diameter size Pressure | D1
. . ‘g mm) (Mpa)
Processing Recommendation S 135 30 35 1533 |2.58
. " 7
& Optimum Process Selection 8 076 30 35 | 1466 |24
1.75 40 3.5 117.4 2.66
l 1.86 40 35 120.8 2.39
1.34 30 3.5 128.8 2.61
Data Statistics & Analysis 1.39 30 35 950 | 256
1.01 40 33 162.0 2.52
l 116 | 30 35 | 1625 | 264 D1average_2'57
1.14 30 3.5 126.9 2.71
l__ - 54 iR 1.07 30 35 139.5 2.67
Database Foundation : § T A 0.81 40 35 1275 | 2.48
o S = 5,26890 R-5q = 37.0% R-Sqlady) = 26.0% 1.44 40 35 86.0 255

© EDNC Autodesk Moldflow Summit 2021 A AU T()DESI(m
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Process Parameter
Recommendation

ge Model

y [Part/TooiNG. Material Machine Date
max. machine clamp
Iniection Pressure Correction force 1507
njecuon rFressure Lorreciion ‘machine screw
d PBT Pocan B 1305 2017.09.05  Liu Herong
max.machine injection }
pressure 2200 Bar '
5 ttem Simulation Results Actual Application
7 = Filling Time(s) 0.9(0.75~1.3) !
Processing Recommendation Injection Pressure at V/P (Mpa) 1266 Feedback from
& Optimum Process Selection e el a5 | tiai shot—
P! u ce Packing Time (s) 3/2 | i praties
Clamp Force (ton) 66.43 |
Melt Temp. (T) 260(=10) paranwme
+ Coolent Temp. (0) 100/110(=10)
Cooling Time (s) 12(=5)
. over view
> STl A | Cooling Fill Pattern worpoge
2
na

© EDNC Autodesk Moldflow Summit 2021

FE Model

Analysis Sequence : *
Cool(FEM) + Fill + Pac

SKED&C

Find out the optimum
process condition

condition1

Coolant Temp.---90/60
Packing Pressure & Packing Time:60Mpa/5s

condition2

Coolant Temp.—-100/80 #
Packing Pressure & Packing Time:60Mpa/5s **

condition3

(Moldflow recommended process parameter)
Coolant Temp.---100/110
Packina Pressure & Packina Time:60/60-20 &3/2°

/\ AUTODESK.
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Find Out the Key Factors to Part Quality

Data Statistics

\/ Gate Type
Part Size |Wall Thickness| Gate Number | 1:same | 2:different | Injection Pressure | Part Quality

ey 1F0 side side
139 1.30 4 2 153.3 72
136 1.60 2 1 70.6 79
I 155 1.20 2 1 164.1 62
148 1.30 4 2 129.1 83
134 1.30 2 1 146.6 76
162 1.40 4 2 117.4 82
121 1.30 4 2 78.8 25
134 1.40 2 2 120.8 87
v 129 1.35 2 1 128.8 81
116 1.15 4 2 104.7 65
nj on 133 1.50 4 2 95.2 92
' 162 1.20 4 2 162.0 75
— - 154 1.60 4 2 99.8 88
118 1.50 2 1 104.9 82
Y 152 1.20 4 2 162.5 59
128 1.30 2 1 126.9 83
136 1.35 2 2 30.3 94
139 1.30 2 1 139.5 71
142 1.30 4 2 127.5 86
125 1.55 2 2 86.3 89

© EDNC Autodesk Moldflow Summit 2021

s

Data Analysis

Matrix Plot of Part Quality vs Part Size, Wall Thickne, ...

12 1.4 16 1.0 1.5
1 N h

id

. :
: .o
2 » :
of
E id ..
o
L] L] id id o
901 B . o o .

; 4 80 120 160
Gate Type Injection Pressure

120 140 160

3
Part Size Wall Thickness  Gate Number

Part Size: negative correlation with part quality.
Wall Thickness: positive correlation with part quality.
Gate Number: no correlation.

Gate Type: positive correlation.

Injection Pressure : strongly negative correlation.

/\ AUTODESK.
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Experiment Scheme

CTQ'’S Identification

Gate Type

Part Size(mm) Nominal Wall Thickness(mm)

| (A---Same side; B---different side)

110

Key Design Points
Mesh Type & Shrinkage Model
Selection

\
v

Injection Pressure Correction

Processing Recommendation
& Optimum Process Selection

|
L Data Statistics & Analysis }

|

Database Foundation

© EDNC Autodesk Moldflow Summit 2021 A AU T()DESI(m
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DOE Design

DOE Design & Response

DOE Response

SKED&C

Data Statistics & Analysis

© EDNC Autodesk Moldflow Summit 2021

Factor | Name Type Levels Level Values StdOrder RunOrder PtType  Blocks Gate Part Size :Wa.ll Injection Part
Type Thickness Pressure Quality
A Gate Type Text - 2 A B
B Part Size | Numeric j 3 110 125 140 5 1 1 1 A 125 1.4 131.8 8
c Wall Thickne | Numeric j 3 12 14 16 9 2 1 1 A 140 1.6 152. 4 85
5 . Wall 12 3 1 1 B 110 1.6 105. 3 92
[StdOrder RunOrder PtType Blocks Gate Type Part Size Thickness - i
s 1 1 1 L 195 L4 7 4 1 1 A 140 1.2 189.8 51
9 2 1 1 A 140 1.6 11 5 1 1 B 110 1.4 116.3 86
12 3 1 1 B 110 16 3 6 1 1 A 110 1.6 92.6 88
7 4 1 1 A 140 1.2 15 7 il 1 B 125 1.6 101. 4 91
11 5 1 1 B 110 1.4 16 8 1 1 B 140 1.2 165. 8 57
3 8 1 1 A 110 1.6 6 9 1l 1 A 125 1.6 121.5 84
15 7 i 1 ] 125 L6 B i .
16 8 1 1 B 140 L2 2 10 1 1 A 110 1.4 :_.«g 83
6 9 1 1 A 125 16 18 11 1 1 B 140 1.6 120.1 88
2 10 1 1 A 110 1.4 10 12 1 1 B 110 1.2 132.8 6
18 11 1 - B 140 1.6 1 13 1 1 A 110 1.2 159.9 72
10 12 1 1 B 110 1.2 - - =
1 12 1 1 n 110 12 17 14 1 1 B 140 1.4 34.7 7
17 14 1 i B 140 14 4 15 1 1 A 125 1.2 172.1 68
4 15 1 1 A 125 1.2 8 18 1 1 A 140 1.4 165.2 77
& 16 ! 1 A 140 1.4 14 17 1 1 B 125 1.4 120. 7 86
14 17 1 1 B 125 1.4
5 2 9 =9
13 18 1 1 3 195 L2 13 18 1 1 B 125 1.2 143.2 73

/\ AUTODESK.
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L J

Data Statistics & Analysis

© EDNC Autodesk Moldflow Summit 2021

DOE Analysis

SKED&C

Injection Pressure VS Part Quality

General Linear Model: Part Quality versus Gate Type, Part Size, Wall Thickness

Fitted Line Plot

Factor Type Levels Values TP i S
Gate Type riyed 2 A B Part Quality = 130.1 - 0.3724 Injection Pressure
Part Size fixed 3 110, 125, 140 100 4 % T
Wall Thickness fixed 3 1.2, 1.4, 1.6 R-Sq ;‘4%
$ = 9.25941 R-Sq = 97.18% R-$q(ad)) = 88.01% Ragtedls /e
Analysis of Variance for Part Quality, using Adjusted 55 for Tests
>
Source DF  Seq 55 Ad) S5 Adj MS F )] =
Gate Type 1 93.39  93.39 93.39 45.43 [0.003 e
Part Size 2 330.33 330.33 165.17 80.35 o
Wall Thickness 2 1502.33 1502.33 751.17 365.43 5
Gate Type*Part Size 2 10.11 10.11 5.06 2.46 B a
Gate Type*Wall Thickness 2 0.78 0.78  0.39  0.19 0.835
Part Size*Wall Thickness 4 189.33 189.33 47.33 23.03 0.055
Error 4 8.22 8.22  2.06
Total 7 2134.50
. - - 504 i
T T T T T T
Main Effects Plot (data means) for Part Quality 100 20 140 160 180 200
Injection Pressure
Gate Type Part Size
as4
A2
801 L ie® *‘\-\ 4, &=
sl \
> 751
= -— T IT -
5 oH -I |- = |-U- i< K| |El7l-o|-
% @O M7HX HE7I 25 HE EZ0| AL
& 654
(I - - - : : M o
A B 110 125 140 = 0O} o |_u_.u_x|—||_ Ool AFDlD |E |_I|
e - — — LY Lk =
5 Wall Thickness @ Argun_x-IEEEJ— O — o|_|'|_|'7:|27 =
&
8 o5 |E Ex|onx—-—|_ |o|—'— =
i / @X‘laae—e IH=517| fet =4
751 Wall thickness >= 1.3 mm
®h Part size =< 135 mm
65 T : T . .
12 14 16 Injection pressure <= 130 MPa
L - L

/\ AUTODESK.
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Find out the relationship between X & Y;
[(xq,%5, %3, .. ) =Y

Database Foundation

SKED&C

Stator
Housing

Quality Estimation For Stator Housing

Part Size

Wall Thickness

Gate Type

106

13

A

Remark:

Injection Pressure_A = 142 - 129 Wall Thickness + 1.47 Part Size(mm)
Injection Pressure_B= 169 - 95.8 Wall Thickness + 0.736 Part Size(mm)
Part Quality_A= 40.9 - 0.333 Part Size(mm) + 55.0 Wall Thickness

Part Quality_B = 48.0 - 0.344 Part Size{mm)+ 54.2 Wall Thickness

Injection Pressure . Part Quality

77.102

Risk Rank
= Low (P<135Mpa, Q280)
[ Middium(135<P<165; 70<Q<80)
B High (P>165, Q<70)

{ Database Foundation J

© EDNC Autodesk Moldflow Summit 2021
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Case Study : Hd XN& 74

Quality Estimation Simulation VS CT Analysis

| 145mm

>

‘Defiection, ai effects  Comy
Stale Factor = 1.000

&
*.%

03323

052960

Simulation Result

AUTODESK
MOLDFLOW INSIGHT

0.80
=
a 0.50
[}
[ 025
Quality Estimation For Stator Housing g e
e >
: Wwall Gate Injection =
PartSize | 4y ickness Type Pressure 2 4
< -0.50
145 1.42 A =
(&)
-0.80

It is highly close between

Preliminarily Judge : not good sirmuilatices, and metual.

© EDNC Autodesk Moldflow Summit 2021

SKED&C

Improvement Measure

* Interim Solution

o o Mold temperature:90/60->110/120;
Process Optimization

Using packing profils pa/ pa-5Mpa & 3s/3s

CT Scan Result

After Optimization

Long Term Solution: change gate location

Quality Estimation For Stator Housing

3 Wall Injection
ki Thickness sl e Pressure
145 1.42 B
Initial Proposal Simulation Results

AUTODESK
MOLDFLOW INSIGHT- gt mmy—
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Conclusion
= Moldflow databaseZE Al2s}H
= 22 A CHAOA M2 TS| Mo ERZ2 ot &= /JSL|CH
. 71|0|EO| QX E HWEA HSH, SiAM A Z2tS AT = JUSL|CE
EYY NS A 4

" Moldflow Database & Process H& AtatE 7|HtO

AAI:I Ll El-
= N ALO|Z A2t B AZtE dag = ASH L

1=Z0l= HeotA| s LIt
AtolfoF gL tt.

—|rn>|

/\ AUTODESK.
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= 22X Y1 Moldflow A= OfE5t0] DBE U= MUAHE 7120 =85 & + AL

= Reverse Warp Workflows — Theory vs. Reality
« MAH XX Ol MY XA X X2 FSisIY 1
o

47 ! L

o
. 2ol SO MEt HE WS ol DSBS LI

= The New ldea of Foundation for Moldflow Database

= 24 & 3 ZutS Fget 2lAt W HOIHH0|AS TS0 = R0
HEoIAELICH

= IO H|O] A d-F0= AlZto] SX[2 ME 7HE S WEA TdD =~ AL
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Make anything.

2

£ A3 24
3o 2
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Moldflow Summit 2021(2021.01.26)
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oM X+ METK V3 Hi =
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Autodesk Application Engineer
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Welcome & Agenda

°°°°°°° 1. METK (Moldflow easy toolkit)2t?
"""" 2. 7|15 28 & ALY HE

-------- 3 AME £ & CHREE WY
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1. METK (Moldflow easy toolkit)2? ED&C
METK 7% b4
- Moldflow AFE Usero| Ho|of QX|H2 N7 x|

i
1

= It =X AHEd ™ (Thermoplastics injection molding)di 4101 583 K| 2=l Toolkit

= SEERUYSH, Runner system &, 219 & HWE FH &

 BEEO| FQ At ol A7t 2 Hgel o HRE|, R CIEtAE(RZ &
Atizheles SO A w2 of|fleh Zot 42 ulg 59
. Z7A0| UHE SiAS T3 B Of AjZho| Q) Hals =AL ZUHY T BHYst

= Runner systemol A% 3Lt Pinpoint Runner systeme Cold®} Hot &5 o4, 3EHEL
T O UK F =

1o
o}e
ﬁ
il
o
-
10
=<.>=
Lﬁ
rulru
=k
0]
Ot
1
N
i
HH
=2
H
rot
Ot

= Analysis Result View?|s
s2=zXM &0 A "L 7f%
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lIsd8 & ArEYE
EH

|H|

'"‘ED&C

AP 8OtEaIeh 2021 128 312

Moldflow easy tool kit Ver.3

WAL JHLee
E Mail: jh.lee@ednc,
2o|™atk 02-2069-0099

TEAM VIEWER | RemoteCall |  YouTube | NAVER CAFE|

o2 B ZRN0| JEE T2 SAL SESHILE M STHHH B2, 2H. HESHS SHNE0 2l 220 M2t 2, HAS #2US8 & o &L

© EDNC Autodesk Moldflow Summit 2021

ED&C #/E M2 HolH 7t g3
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Filling quality indicator Uncomected residual stress
Gold [ View details... ] Observed nominal shrinkage
Parallel 06772 %
Packing quality indicator | h
Gold [ View details. . ] Permpendicular 0.7687 %
Warpage quality indicator O?Wed shrinkage
Gold [ TR T ] Minimum Parallel 0.5289 %
Maximum Parallel 0.7544 %
Minimum Perpendicular 0.5506 %
Maximum Pemendicular 1.013 %

© EDNC Autodesk Moldflow Summit 2021 « AU TODESKW
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Moldflow TA] & 2EH &

= Dual Domain HA| AFR

= 4 7f{H|E| — 1 ZHH|E|}| Occurrence Number &

= Corner effect &£

© EDNC Autodesk Moldflow Summit 2021

esh Information
friangles
Entity counts
Triangl: 68596
Connected nodes 30286
Connectivity regions 2
Invisible trian A36
frea:
(Mola il M culhg channels not included)
Surfa l 213.281 ¢ 2
Volw ur by e lr-e nt types
Triangle 15. “Z "3
Aspect Rati
Maxinun fverage Mininu
.9 1.68 1.15
Edge 4 l Al
L]
tu u 1d e m 102894
Non-nanifold edges L]
Orientation details:
(lrnn(s not oriented L

Intersection details:
Element intersect ions o

o o
l ' entage

Suitable for Dual Domain amalysis.

SKED&C

Full Tool Detail modelled V

/\ AUTODESK.



Y<ED&C

FHIASER

ob7| ?le

MK
=
= AOIE, 34, 44, &

Determine analysis objectives
Warpage definition and tolerance

- -

Ou:me
Paciing
Profile

-l

<

%0
0

ok

104
K
2l

/\ AUTODESK.
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= 27h2] 518 “tse AOIE &4

= oA ZitE 7[R BHO| H2 AOES 7

Deflection, all effects X Component

‘Deflection, all effects X Component
Scale Factor = §.000

Scale Factor = $.000
%

>

o e ]

Location 1 0.6871 0.5710

[mm]

'0 6967

04158

Location 2 0.4194 0.4100

|
|
01349 l
® | ’
-0.1460

-04269

00814

-0.1727

& 0.12mm BHAE M Z

© EDNC Autodesk Moldflow Summit 2021 « AU TODESK:»
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—
- S REO| LAYy dCatel 2 F o
= HEZ2| FHE 0.2mm £

Adding 0.2mm to

the clip thickness

More homogenous melt flow front

Weak “" temp at weld line formation

weld line

/\ AUTODESK.
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= Fill + Pack + Cool time = 25 sec

Crout cootant temperature ‘ ; ; >
= 65 50(C)
lemeul_ue mosg Deflection. diferential cooling « Component
* 100.(C) Scate Factor = 1.000
i<
6550
i
||oon 0 1841
6513 .
8875 00!
=3 ;
64 75
7750 0.0074
64 38 £ )
6625 00810
we i
-0 1693

~ ~ 55 00

© EDNC Autodesk Moldflow Summit 2021 A AU T()DESI(m
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= Gate AFO|=E 12mmOoA 14 mm=Z 7}

« HY #7465 MPa - 1X

“Deflection, all effects'X Component
Shrinkage compensation(G) = 0 600{%]
Scale Factor = 1.000

“Defiection, all effects:X Component
Shrinkage compensation(G) = 0.600[%]
Scale Factor = 1.000

[mm]

[mm]
ID 4588 IO 3846
21.2mm _—
00797 ( 00617
-0.1099 -0.0998
~0.1mm improvement

-029%4

-0.2613

© EDNC Autodesk Moldflow Summit 2021
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—_ —_ Jr
eI Lo ED&C
48 zd=

Injection Time
V/P Switchover

Max Packing Pressure

Packing Time
Cooling Time
Melt Temperature

Mold Temperature

© EDNC Autodesk Moldflow Summit 2021

1.6 sec
98%
65 MPa
7 sec
16 sec
270 °C

Cavity Inlet: 65 °C
Core Inlet; 50°C

Packing pressure [MPa]

&
5

00 4000
Duration [s]

/\ AUTODESK.



HY Ot vs A 5Kt 2|5 "“ED&C

- O
Front View

= 2 K=ot 2 Yot = BN X7t SA el LY

45.47 0.25

®

1]

1 =

> @

Nominal CAD File

© EDNC Autodesk Moldflow Summit 2021 A AU TODESK.,



3 THY vs 47 BA 2| R "ED&C
Top View

= 24 K=t =Yzt = HFEHY X|=7F SA gelS Hold

MEASURE AT LOCATIONS
ABANDC

21394025 0000

Nominal CAD File

Ll
o O —
© EDNC Autodesk Moldflow Summit 2021 E -?g '6H £I| A _J__||- A AU TODESI(m



&
gt

9

I

gd84¢ 20202 I 2t

[(Mpenection, at efrects X Component

Ebeﬂe(um aiferential cooling X Component
Shrinkage compensation(G) = 0 600{%] Scale Factor = 5000
Scale Factor = 5.000
[mm] {mm)
IU 3846 l 0.0581
02232 0.0268
00617 0.0046
00998 -0.0359
-02613 -0.0672
Y 0 £ 0
AUTODESK 180 | AutoDEsK 180
MOLDFLOW INSIGHT Stale (50 M) g0 | MOLDFLOW INSIGHT Stale (50 M) * '90
Tefection, afferential shrinkage X Component “Defection, comer effect Deflection =0
Shrinkage compensation(G) = 0 600(%] Scale Factor = 5000
Scale Factor = 5 000
[mm) {mm) =
I 00978 lo 3234 1
00797 02430
00617 0.1625
00436 00820
00255 00016
X . 0 X B 0
AUTODESK ﬂ 180 | Aurooesx T 180
MOLDFLOW INSIGHT Stawe (50 mim) ¥ 'g0 | MOLDFLOW InSIGHT Staie (50 my X

© EDNC Autodesk Moldflow Summit 2021
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HAO| Chet A AL
Reverse warpage investigation

= Moldflow slijAd=2 Sl ME A XHE T

= M= 2 22 Fo| 2H= T3] o0t

0jo

Nominal Cad file Resulting warp file + shrinkage

hdalli

pama | Reanalyse

MEASURE AT LOCATIONS
A B AND C

I -0.03 I

Reverse warp file including Shrinkage U

© EDNC Autodesk Moldflow Summit 2021

Resulting warp file

/\ AUTODESK.



A
Al H|
= CAD It offAd A4S H[W
Moldflow warp file overlaid on

nominal CAD

0.30

0.20

0.10

0.00

-0.20

Opening closing in centrally by over 0.6mm

© EDNC Autodesk Moldflow Summit 2021

SKED&C

[mm]

0.08

Moldflow reverse warp file reanalysed
overlaid on nominal CAD ™

0.00
0.01

-0.02

The opening is within +/- 0.05mm of nominal ™

/\ AUTODESK.
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e} A = o 74
H SEA 21 Ar8= 28
= Bayblend T65 XF : Gold, CRIMS
= Moldflow 215 2ot H2A4 EHE AoV |2 28

= AEZO0| §lO] B Z 7t=50| HE

MEASURE AT LOCATIONS
A BANDC

@

© EDNC Autodesk Moldflow Summit 2021 « AU TODESK:»
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M M= Z7b H|m SED&C

(| =
DRAWING SPECIFICATIONS INSPECTION RESULTS INSPECTION ANALYSIS
Cavity o'::', %o, nklcpff
Number|nator No.| = reqd
63-A
1 63.8
63-G
63-A
2 63-8
63-G
63-A
3 63.84
63-G§
63-A
4 634
63.q
Dim 63 A,B,C Mean value
21.490
—~ 21470 —e—Cavity 1
£ 21450 _
o 21430 —&— Cavity 2
‘g 21410 —e— Cavity 3
O 21.390 —&— Cavity 4
21.370
21.350
A B o
Dim 63 Measurement point

© EDNC Autodesk Moldflow Summit 2021 A AUTODESK.



—————
— 1 JIKK
Had 2daF Hl W — AN vs Sff A ED&C
L- O = = =1
Warpage Comparsion
21.700
21.600 -
21.500 ;
21400 Tolerance‘J e - - 4 Cavity 1
E 21.300 ua | ] —— —e— Cavity 2
é ' ' Cavity 3
Q 21.200 —&— Cavity 4
g 21.100 —— Upper Limit
21.000 = Lower Limit
20.900 —8— Moldflow Reverse Warp Compensation
' —&— Moldflow Warp file
20.800
20.700

A B (]
Dim 63 Measurement Point

© EDNC Autodesk Moldflow Summit 2021 A AU T()DESI(m
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Conclusion

‘4 Sc|H

Az L L

Mo
X0
ol

T

10

il
Br
%0
Tl

= AEZO| BlOf HIZ

= Moldflow of{4 217t 2K Z0tet 02 FASHAS LI

/\ AUTODESK.
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L|CF.

F

—e
o
=

oFOf OF

o OF = LICF.

oQ*
o

HE2A = Moldflow DBO|A] T =7} M gfot Z2 02 At

70
gl

LICE O] 8% 24

s
=

2 ZA1}(Great output)=2 @2 = AUSL|CH

_|_::
o )
o

i &

10

N
-

=
2AE
o= TSt ZR A

0]
=

100

= O|F 2&F J2{ot0] H

i s=a=r e,

mj

F

(=)
=

M=o 8&

= O O

VS|
(|

Aes el

M
9

70

il
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The New |Idea of Foundation for Moldflow
Database, Liu Herong | KOSTAL




J<ED&C

Database

© EDNC Autodesk Moldflow Summit 2021 A AUTODESK.
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Moldflow & X} (

(= |
| — |

H}
o

Kir
_|_I
)
:
S
a

What is database?

J

<ERE-

O

_
7l

Al=20]

A 27

a
ml

ol
£
<
>
A
P

<
7
ml

ol

==

Ofl: 557, A0l E *IX, <

!
Hio
Hio

0l0
o

/\ AUTODESK.
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SE M2 HHS YIS At XK "ED&C

Basic Shrinkage Principle Warpage Principle for Typical Structure
L = Hgijc;' Warpage Trend Root Cause Analysis Improvement Measure | Typical Parts in Company

L | @ ’
e i & = =

“‘u” ;yg&ﬂmmeﬁmenaamm w ’ ‘

" = o

k‘\
BN -
et a4 - ~/
“ o ” o L IAdjust the wall thickness between a and b

i laccording to the warpage trend.

d 0 Mg,  —
— NSy » $ b MM, 3
2h Mg,

© EDNC Autodesk Moldflow Summit 2021

= Mo M lit's an ideal model for plastic part. %
- > B ot =
b . the material is reinforced of not. the value of M,
s A qual 1o M, because the Neutral Axis Is located
- 24 PO ~c-opa oo




Moldflow Database 7+ & X} J<ED&C

= Stator Housing M|& O E Solf MX Xl Xt =0l

& 7
Stator Housing -
© EDNC AUtOdesk Meowrrcvr <o e {/\ AUTODESK.
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Functional Principles

\ Clock spring U-turn with additional rollers U-turn with dummy tape

Critical Characteristics

« EA|El HEo| WmH L = o] §Z0|AM 7}E =935t AbSHOl
© EDNC Autodesk Moldflow Summit 2021 = I =T I < E I X-IIEO‘“ -I 7I‘° 39‘0 R? I-% = «AUTODESKm



Moldflow Database 7+ & X} J<ED&C

CTQ’S Identification

|

[ Key Design Points

|

Mesh Type & Shrinkage Model
Selection

|

v

Injection Pressure Correction

|

v

Processing Recommendation
& Optimum Process Selection

l

Data Statistics & Analysis

I

v

Database Foundation

© EDNC Autodesk Moldflow Summit 2021

Typical Reference Model

Section A-A

a<b:

a>b:

Neutral
V Axis
Section A-A Ma
MB>MA \./

Wall thickness

worst best

N||case1 > case2 DD Scasel

Material: PBT Pocan B1305

/\ AUTODESK.
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Simulation Result CT Result with Actual Part
0.50
&, Dual Domain Mesh (261830 ‘
0.30
5 0.20
Mesh Type & Shrinkage Model N
Selection option02 e D
! £ 9 30 Mesh (2914842 elements) [ > ™" 4 1
Select & shenkoge model (0] ; 0.00
Uncoected residual stress v .
: 7777777i 4 ‘3 -0.10
option03 D i 020
v @ 30 Mesh (2314842 elements) | > .7
- Select & shenkage model (30 ' -0.30
Genenc shankage model v
: , -0.40
v aterial: PBT Pocan B 1~ 155)
-0.50

* 0] 2X|0| M= i i MEH
© EDNC Autodesk Moldflow Summit 2021 I B |01| -I = 3D meSh & Generlc Shrlnkage MOdeI = AAUTODESKW
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Why do we need to do that?

Some constrains in actual process The difference between reality and simulation
1.The Peak Pressure <180 Mpa.

Injection Pressure (Actual vs Simulated)

175 Variable
—&— Actual
—&— Simulated

166.2 Mpa

Llnjectlon Pressure Correction J 2.The packing pressure <60 Mpa.

Ejecting Sutk

: ot nafslofgt
© EDNC Autodesk Moldflow Summit 2021 « AU TODESKW
v
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Method1: find a ratio between simulation and reality

1.Data Collection

3.Define Correction Coefficient

CTQ’S Identification

30
50 Probability Plot of Correct Coef. with 3.5 nozzle
l “ Normal - 95%CI
0. 30 9.
s tor, Sovoe
Key Design Points e =1 N
) « 07 PVaue 0073
30
l : : 40 :
2 ]
:os ; £ o
Mesh Type & Shrinkage Model T - g =]
Selection - 2l
081 40 20
144 4
Y 10
o ) 2.Data Analysis °]
Injection Pressure Correction
Scatterplot of Correct Coef vs Fill Time, Cylinder Dia, Nozzel Diame L 140 1.45 1.50 155 1.60 165 170
l _ Fil Tme = Cyinder Diameter Correct Coef. with 3.5 nozzel
F1.6 7:';
. ! . I 4.2
Processing Recommendation \ E -
& Optimum Process Selection 5 . s | QO E¥ATELZ A7 BB0IAS
8 35 40 45 il
l 3 Q@ EH Al+== M =Z PBT pocan B1305 & [f
5
Data Statistics & Analysis 15 MEL|H @ 3.5 =ZE0| Q= Stator housin?| &%
14
| i 9k 1.52¢
Y 3’s 40 a5
, pSE=1xe) = = K| 74 Rl = Ctal Xl
Database Foundation — CoaE SEiCoRE r e @ gelot Aes =8 A S, M2 Sof et Zekd
Constant 2.4807 0.1156 21.46 0.000
Fill Time -0.03739 0.03795 -0.99 0.339

Cylinder Diameter 0.000814 0.002288 0.36 0.727

© EDNC AUtOdeSk MOIdﬂOW Summlt 2021 Nozzel Diameter -0.27079 0.03635 -7.45 0.000 ‘ESKG

S = 0.0555690 R-Sq = 84.3% R-Sq(adj) = 81.4%
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SKED&C

Method2: change the value of coefficient D1 in WLF Model

1.Cross-WLF viscosity model

CTQ’S Iden

WO . S .y . [ _A,@T-T)

| 1+ (T ) A, +(T-T)

X The zero shear viscosity is given by the equation:
where

ney « T is the temperature (K)

* T is the glass transition temperature, determined by curve fitting,
e A, =A;+Dip

! *D is the pressure (Pa), and where
* D, A, A; ,and D, are data-fitted coefficients.

Mesh The glass transition temperature is given by the

equation: T* = D, + D;p
where D, is a data-fitted coefficient.

2.Find out the relationship Injection Pressure VS D1

ComWLF veconty modd

[ Injection Pressure Correction ] .
efault
1] —

D " 0me
o' 403045 s
0 R Pes
2 02 218 X
§ 0o o wPa
& A B
g '? 2 56 [
O

.00 002
9 '! " .002

RITEEEER

R-Sg(ads) = 96.0%

© EDNC Autodesk Moldflow Summit 2021

3. D1 Calculation

P actua= 122.4Mpa,So D1=2.64

~ o
Pressure at VIP swmtchaver
= 126 9|MPa)
[MPa)
- 1269
95.16
6344 l,,

3nn

0.0000

-

AUTODESK . #¥

Crozs'WLF wscosty model
n 024

Tau' 403045 P
3] P
D2 s K
03 0 K
A1 *47 R
A 516

MOLOFLOW INSIGHT cale-{200 2
Simulation value is i’z'é‘s Mpa, which is close to actual value.

/\ AUTODESK.
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WLF Model

f

>
% X

change the value of coeff

Moldflow Database +

in

t D1

icien

Method2

17577e+15

\
,»,,,N/%///?z

LS

(/
5 9

uisned |4

abe)julys du3aWnjop .

Sjinsay abediey)
i
@ < ca

o 0o o .m 0

0 - - b
o w & @ =
m w0 = m - & > o
P - L (= c @ © per]
= = =2 o ) S =
= S Se o Eao < i
&= cd o Ed od =
= = .WI.W =] Q9 o | S

L, |- - ) L,

@ B w9 @ ) m 2
o & - a = @
= O o3 @ o oo i »
n o eS o o E © .
s £s = Q
(] Q = ©

@ -~ (77
= 2 & i) n E o ®
9 = © o a © o

@ 2 00 a

s = o o
(-
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Method2: change the value of coefficient D1 in WLF Model

1.Cross-WLF viscosity model 3. D1 Calculation
CTQ’S Identification
I S . [ A(T-TY) P actua= 122.4Mpa,So D1=2.64
l 1 + ( A + (T T ) Pressure at VIP swmtchaver o
The zero shear viscosity is given by the equation: = 126.9Pa)
where ty 9 by [MPa) o ~ Cross"WLF wscosty model
Key Design Points * T is the temperature (K) m=e - \
* T* is the glass transition temperature, determined by curve fitting, o o Tou' 403045 P
* Ay =A;+Dyp 330 & o D1 P
l *D is the pressure (Pa), and where 63.44 II D2 2318 K
* Dy A, A, ,and D, are data-fitted coefficients. s s o 2
Shri n The glass transition temperature is given by the nn R
Mesh Type & mekage Model eition: T- =D + Doy o d
Selection where D; is a data-fitted coefficient. 0.0000 > Az 516
o> Y
AUTODESK » \"”5
= . . . = MOLOFLOW mswuv 2 "y »
> 2.Find out the relationship Injection Pressure VS D1  Simulation value is 1269 Mpa, which is clése to actual value.
Injection Pressure Correction "
[ ) D e 4.Define D1
Cylinder [ o [Actual
8 Fill time | diameter size Pressure | D1
. . ‘g mm) (Mpa)
Processing Recommendation S 135 30 35 1533 |2.58
. " 7
& Optimum Process Selection 8 076 30 35 | 1466 |24
1.75 40 3.5 117.4 2.66
l 1.86 40 35 120.8 2.39
1.34 30 3.5 128.8 2.61
Data Statistics & Analysis 1.39 30 35 950 | 256
1.01 40 33 162.0 2.52
l 116 | 30 35 | 1625 | 264 D1average_2'57
1.14 30 3.5 126.9 2.71
l__ - 54 iR 1.07 30 35 139.5 2.67
Database Foundation : § T A 0.81 40 35 1275 | 2.48
o S = 5,26890 R-5q = 37.0% R-Sqlady) = 26.0% 1.44 40 35 86.0 255

© EDNC Autodesk Moldflow Summit 2021 A AU T()DESI(m
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Process Parameter
Recommendation

ge Model

y [Part/TooiNG. Material Machine Date
max. machine clamp
Iniection Pressure Correction force 1507
njecuon rFressure Lorreciion ‘machine screw
d PBT Pocan B 1305 2017.09.05  Liu Herong
max.machine injection }
pressure 2200 Bar '
5 ttem Simulation Results Actual Application
7 = Filling Time(s) 0.9(0.75~1.3) !
Processing Recommendation Injection Pressure at V/P (Mpa) 1266 Feedback from
& Optimum Process Selection e el a5 | tiai shot—
P! u ce Packing Time (s) 3/2 | i praties
Clamp Force (ton) 66.43 |
Melt Temp. (T) 260(=10) paranwme
+ Coolent Temp. (0) 100/110(=10)
Cooling Time (s) 12(=5)
. over view
> STl A | Cooling Fill Pattern worpoge
2
na

© EDNC Autodesk Moldflow Summit 2021

FE Model

Analysis Sequence : *
Cool(FEM) + Fill + Pac

SKED&C

Find out the optimum
process condition

condition1

Coolant Temp.---90/60
Packing Pressure & Packing Time:60Mpa/5s

condition2

Coolant Temp.—-100/80 #
Packing Pressure & Packing Time:60Mpa/5s **

condition3

(Moldflow recommended process parameter)
Coolant Temp.---100/110
Packina Pressure & Packina Time:60/60-20 &3/2°

/\ AUTODESK.
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SKED&C

Find Out the Key Factors to Part Quality

Data Statistics

\/ Gate Type
Part Size |Wall Thickness| Gate Number | 1:same | 2:different | Injection Pressure | Part Quality

ey 1F0 side side
139 1.30 4 2 153.3 72
136 1.60 2 1 70.6 79
I 155 1.20 2 1 164.1 62
148 1.30 4 2 129.1 83
134 1.30 2 1 146.6 76
162 1.40 4 2 117.4 82
121 1.30 4 2 78.8 25
134 1.40 2 2 120.8 87
v 129 1.35 2 1 128.8 81
116 1.15 4 2 104.7 65
nj on 133 1.50 4 2 95.2 92
' 162 1.20 4 2 162.0 75
— - 154 1.60 4 2 99.8 88
118 1.50 2 1 104.9 82
Y 152 1.20 4 2 162.5 59
128 1.30 2 1 126.9 83
136 1.35 2 2 30.3 94
139 1.30 2 1 139.5 71
142 1.30 4 2 127.5 86
125 1.55 2 2 86.3 89

© EDNC Autodesk Moldflow Summit 2021

s

Data Analysis

Matrix Plot of Part Quality vs Part Size, Wall Thickne, ...

12 1.4 16 1.0 1.5
1 N h

id

. :
: .o
2 » :
of
E id ..
o
L] L] id id o
901 B . o o .

; 4 80 120 160
Gate Type Injection Pressure

120 140 160

3
Part Size Wall Thickness  Gate Number

Part Size: negative correlation with part quality.
Wall Thickness: positive correlation with part quality.
Gate Number: no correlation.

Gate Type: positive correlation.

Injection Pressure : strongly negative correlation.

/\ AUTODESK.
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Experiment Scheme

CTQ'’S Identification

Gate Type

Part Size(mm) Nominal Wall Thickness(mm)

| (A---Same side; B---different side)

110

Key Design Points
Mesh Type & Shrinkage Model
Selection

\
v

Injection Pressure Correction

Processing Recommendation
& Optimum Process Selection

|
L Data Statistics & Analysis }

|

Database Foundation

© EDNC Autodesk Moldflow Summit 2021 A AU T()DESI(m
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DOE Design

DOE Design & Response

DOE Response

SKED&C

Data Statistics & Analysis

© EDNC Autodesk Moldflow Summit 2021

Factor | Name Type Levels Level Values StdOrder RunOrder PtType  Blocks Gate Part Size :Wa.ll Injection Part
Type Thickness Pressure Quality
A Gate Type Text - 2 A B
B Part Size | Numeric j 3 110 125 140 5 1 1 1 A 125 1.4 131.8 8
c Wall Thickne | Numeric j 3 12 14 16 9 2 1 1 A 140 1.6 152. 4 85
5 . Wall 12 3 1 1 B 110 1.6 105. 3 92
[StdOrder RunOrder PtType Blocks Gate Type Part Size Thickness - i
s 1 1 1 L 195 L4 7 4 1 1 A 140 1.2 189.8 51
9 2 1 1 A 140 1.6 11 5 1 1 B 110 1.4 116.3 86
12 3 1 1 B 110 16 3 6 1 1 A 110 1.6 92.6 88
7 4 1 1 A 140 1.2 15 7 il 1 B 125 1.6 101. 4 91
11 5 1 1 B 110 1.4 16 8 1 1 B 140 1.2 165. 8 57
3 8 1 1 A 110 1.6 6 9 1l 1 A 125 1.6 121.5 84
15 7 i 1 ] 125 L6 B i .
16 8 1 1 B 140 L2 2 10 1 1 A 110 1.4 :_.«g 83
6 9 1 1 A 125 16 18 11 1 1 B 140 1.6 120.1 88
2 10 1 1 A 110 1.4 10 12 1 1 B 110 1.2 132.8 6
18 11 1 - B 140 1.6 1 13 1 1 A 110 1.2 159.9 72
10 12 1 1 B 110 1.2 - - =
1 12 1 1 n 110 12 17 14 1 1 B 140 1.4 34.7 7
17 14 1 i B 140 14 4 15 1 1 A 125 1.2 172.1 68
4 15 1 1 A 125 1.2 8 18 1 1 A 140 1.4 165.2 77
& 16 ! 1 A 140 1.4 14 17 1 1 B 125 1.4 120. 7 86
14 17 1 1 B 125 1.4
5 2 9 =9
13 18 1 1 3 195 L2 13 18 1 1 B 125 1.2 143.2 73

/\ AUTODESK.
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L J

Data Statistics & Analysis

© EDNC Autodesk Moldflow Summit 2021

DOE Analysis

SKED&C

Injection Pressure VS Part Quality

General Linear Model: Part Quality versus Gate Type, Part Size, Wall Thickness

Fitted Line Plot

Factor Type Levels Values TP i S
Gate Type riyed 2 A B Part Quality = 130.1 - 0.3724 Injection Pressure
Part Size fixed 3 110, 125, 140 100 4 % T
Wall Thickness fixed 3 1.2, 1.4, 1.6 R-Sq ;‘4%
$ = 9.25941 R-Sq = 97.18% R-$q(ad)) = 88.01% Ragtedls /e
Analysis of Variance for Part Quality, using Adjusted 55 for Tests
>
Source DF  Seq 55 Ad) S5 Adj MS F )] =
Gate Type 1 93.39  93.39 93.39 45.43 [0.003 e
Part Size 2 330.33 330.33 165.17 80.35 o
Wall Thickness 2 1502.33 1502.33 751.17 365.43 5
Gate Type*Part Size 2 10.11 10.11 5.06 2.46 B a
Gate Type*Wall Thickness 2 0.78 0.78  0.39  0.19 0.835
Part Size*Wall Thickness 4 189.33 189.33 47.33 23.03 0.055
Error 4 8.22 8.22  2.06
Total 7 2134.50
. - - 504 i
T T T T T T
Main Effects Plot (data means) for Part Quality 100 20 140 160 180 200
Injection Pressure
Gate Type Part Size
as4
A2
801 L ie® *‘\-\ 4, &=
sl \
> 751
= -— T IT -
5 oH -I |- = |-U- i< K| |El7l-o|-
% @O M7HX HE7I 25 HE EZ0| AL
& 654
(I - - - : : M o
A B 110 125 140 = 0O} o |_u_.u_x|—||_ Ool AFDlD |E |_I|
e - — — LY Lk =
5 Wall Thickness @ Argun_x-IEEEJ— O — o|_|'|_|'7:|27 =
&
8 o5 |E Ex|onx—-—|_ |o|—'— =
i / @X‘laae—e IH=517| fet =4
751 Wall thickness >= 1.3 mm
®h Part size =< 135 mm
65 T : T . .
12 14 16 Injection pressure <= 130 MPa
L - L
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Find out the relationship between X & Y;
[(xq,%5, %3, .. ) =Y

Database Foundation

SKED&C

Stator
Housing

Quality Estimation For Stator Housing

Part Size

Wall Thickness

Gate Type

106

13

A

Remark:

Injection Pressure_A = 142 - 129 Wall Thickness + 1.47 Part Size(mm)
Injection Pressure_B= 169 - 95.8 Wall Thickness + 0.736 Part Size(mm)
Part Quality_A= 40.9 - 0.333 Part Size(mm) + 55.0 Wall Thickness

Part Quality_B = 48.0 - 0.344 Part Size{mm)+ 54.2 Wall Thickness

Injection Pressure . Part Quality

77.102

Risk Rank
= Low (P<135Mpa, Q280)
[ Middium(135<P<165; 70<Q<80)
B High (P>165, Q<70)

{ Database Foundation J

© EDNC Autodesk Moldflow Summit 2021
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Case Study 1:

Quality Estimation Simulation VS CT Analysis

| 145mm

>

‘Defiection, ai effects  Comy
Stale Factor = 1.000

&
*.%

03323

052960

Simulation Result

AUTODESK
MOLDFLOW INSIGHT

0.80
=
a 0.50
[}
[ 025
Quality Estimation For Stator Housing g e
e >
: Wwall Gate Injection =
PartSize | 4y ickness Type Pressure 2 4
< -0.50
145 1.42 A =
(&)
-0.80

It is highly close between

Preliminarily Judge : not good sirmuilatices, and metual.

© EDNC Autodesk Moldflow Summit 2021
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Improvement Measure

* Interim Solution

o o Mold temperature:90/60->110/120;
Process Optimization

Using packing profils pa/ pa-5Mpa & 3s/3s

CT Scan Result

After Optimization

Long Term Solution: change gate location

Quality Estimation For Stator Housing

3 Wall Injection
ki Thickness sl e Pressure
145 1.42 B
Initial Proposal Simulation Results

AUTODESK
MOLDFLOW INSIGHT- gt mmy—
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Conclusion
= Moldflow databaseZE Al2s}H
= 22 A CHAOA M2 TS| Mo ERZ2 ot &= /JSL|CH
. 71|0|EO| QX E HWEA HSH, SiAM A Z2tS AT = JUSL|CE
EYY NS A 4

" Moldflow Database & Process H& AtatE 7|HtO

AAI:I Ll El-
= N ALO|Z A2t B AZtE dag = ASH L

1=Z0l= HeotA| s LIt
AtolfoF gL tt.

—|rn>|
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« HE Hd S 28] Moldflow si{4 S 0]8& = USLCH
= 22X Y1 Moldflow dliA= OfE5t0] DBE U= MUAHE 7120 =85 & = JUAS LI

Reverse Warp Workflows — Theory vs. Reality
= HA JE HIAEERE Sl M= T 4T HAE 2822 TSRS L.
= NMzo| EE0| M2t 8 BEs Zal HAorASLCE
= 2 2Aet 8l 4 =4 x| HetE TSR, =

40| A X

= Qo % F/rHe 24 #HE G012 E)E T

The New |Idea of Foundation for Moldflow Database
= X & oM AutE S 2AF LY HIO|HH|O|AE TS0 2F2 T2
M E2ot A5 L O

= IO H|O] A d-F0f= AlZto] SX[2 ME 7HES WaEA TdD =~ ASLC
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= Reverse Warp Workflows — Theory vs. Reality, David Lynam | Trend Technologies
= https://youtu.be/HgTtt2 Knwk

= The New Idea of Foundation for Moldflow Database, Liu Herong | KOSTAL
= https://youtu.be/ z-1kSIS cl

© EDNC Autodesk Moldflow Summit 2021 « AU TODESKW
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https://youtu.be/HgTtt2_Knwk
https://youtu.be/_z-IkSlS_cI

SKED&C

/\ AUTODESK
Make anything.

2

£ A3 24
3o 2
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Moldflow Summit 2021(2021.01.26)
H AOFESEA Moldflowdst?| |3t
oM X+ METK V3 Hi =

EO|C|HM O = 1FE / jh.lee@ednc.com
Autodesk Application Engineer
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Welcome & Agenda

°°°°°°° 1. METK (Moldflow easy toolkit)2t?
"""" 2. 7|15 28 & ALY HE

-------- 3 AME £ & CHREE WY

© EDNC Autodesk Moldflow Summit 2021



. JIK
1. METK (Moldflow easy toolkit)2? ED&C
METK 7% b4
- Moldflow AFE Usero| Ho|of QX|H2 N7 x|

i
1

= It =X AHEd ™ (Thermoplastics injection molding)di 4101 583 K| 2=l Toolkit

= SEERUYSH, Runner system &, 219 & HWE FH &

 BEEO| FQ At ol A7t 2 Hgel o HRE|, R CIEtAE(RZ &
Atizheles SO A w2 of|fleh Zot 42 ulg 59
. Z7A0| UHE SiAS T3 B Of AjZho| Q) Hals =AL ZUHY T BHYst

= Runner systemol A% 3Lt Pinpoint Runner systeme Cold®} Hot &5 o4, 3EHEL
T O UK F =

1o
o}e
ﬁ
il
o
-
10
=<.>=
Lﬁ
rulru
=k
0]
Ot
1
N
i
HH
=2
H
rot
Ot

= Analysis Result View?|s
s2=zXM &0 A "L 7f%

© EDNC Autodesk Moldflow Summit 2021 « AU TODESKW
-



i RO

lIsd8 & ArEYE
EH

|H|

'"‘ED&C

AP 8OtEaIeh 2021 128 312

Moldflow easy tool kit Ver.3

WAL JHLee
E Mail: jh.lee@ednc,
2o|™atk 02-2069-0099

TEAM VIEWER | RemoteCall |  YouTube | NAVER CAFE|

o2 B ZRN0| JEE T2 SAL SESHILE M STHHH B2, 2H. HESHS SHNE0 2l 220 M2t 2, HAS #2US8 & o &L
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| | % Eres
— - - e e = el
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00| | 0| O s | —

[d=]

=

AFE N ZH 2l

AHE REF —Pack_Profile
Mz 2iE

b F E

T HEE

st HEy

=

=

1]

05| HI
L
o
Im | 1m
L

i

Iz
=
R AR

=
B

Iz
12
=
=

0| 00|~ | | P o ra—

o w
]

=

Iz
JC
=
ok
in
=

© EDNC Autodesk Moldflow Summit 2021 A AU TODESK:»



M 2 HpH J<ED&C
BRI Y - HA ARC| BHZH 8" Tls

", 71
= CASE Home ®fQ| "?iXj AHLC| SEXZHA
SL01817]" HES F20l (131 22
% C o] A+0| O] &l
ST B2t RE LI e
1 - . .
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i S8 o 5| "R HRA 8QI5) 7| HES

B A2 5 = S =

e s 20 it 24atEl AFC|

27| 88 25 g —8—78_7.(_?_‘“” -6HE>I- Lléll-%jccbl-oﬂ —'liAl =
MEHEE 10

ﬂ:ﬂ::: —;;ik_Profile = OEIHI_I- %7|-—+—AO-| _)lk_xl Af%g@ _gIO-Ip—l
= SHRAC HAHOZ HA| &

SO FEE 7
HYPES i
W2t AES e
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EEPS 1
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MOLDFLOW. INSIGHT aje (30 mm)
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~HL 012

1_study_1,sdy

H = EH

i

—Fill_Profile

R0

ol AR

Fill + Pack + Warp

B0

220

AHE A2

O 00— O LT e | D0 PO —

=

ls

=
1]

ZEH20

99 %

S vs, A2

AB M2

20

Generic Default

Generic PP

Lo o0 -0 O e DD D —

PP

=
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e

%

Mold surface temperature C o ol —Fill_Profile
e 25 c =2 F2As AR | Sfae
Filling control 1 100 20
|Ab®0\ule ram speed profile ~ ‘ by |Ram speed vs ram position v H Edit profile... | AEHC 02 dustpan_lcase,sdy 2 90 20
. ) - 3 90 10
y ram position ~ N
Ram speed vs ram position TR Fill + Pack + Warp g Eg ;g
Pack/helding control —
Ram position Ram speed ~ =27 o = 4
|seFiling pressure vs tme vH: mm [0:5000) | mmy/s [0:5000) 2% ¥ =& B0 i 45 25
AT 22 S . g fas] 25
Coaling time 1 100 20 +H 88 2k 235 g
| speciied ot | |2 90 20 AEREE EHH £/ 85T vs, @A 10
3 90 10 -
5 85 35 — :
%eFilling pressure vs time I: 3 45 35 ArE =B B Pack_Profile
= It orag
Duration | $:Filling pressure ~|  |properties 7 45 25 Hot FE HES 2% Al i
5 [0:300] % [0:200] ] 25 25 1 s B0%
— oF x|
9 v 22 aEs 25 mm 2 103 80%
1 0 80 - —
5 0 a0 Import Profile .|| Plot Profile . HUAHEE ZETEN vs, AIZH 3
— 4
3 Starting ram position = HEE AEMZE [
4 hd Cushicn warning limit l:l mm [07] LHZE A ZE 20 B
Import Profile.. || Plot Profile.. | Starti t o = 7
‘ | g ram postion mm 1 HEH 200 AL Generic Default g
HE 2O 08 Genertic PP g
[ 2o [[ 3= |[[ ==z | 2o || @z |[ === He 27 ER PP 10
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ool AX| AEC| SEXH HI|" 7|5 / ZU: AIE/E vs %A
: Mold surface temperature C —Fill _Profile
Melt temperature 235 & -E—E Ea E:EI'ﬂ 6I‘jl HEARL | SR/
Filling control 1 0% 30%
|Re|al\'ve ram speed profile v ‘ by |%Flow rate vs %shot volume ~ |I Edit profile... AEC 02 dustpan_lcase sdy g :gz ?gz
Veloclty/pressure switch-over Filling Centrol Profile Settings * = E}2) oo oo
|By Fevolume filled ~ ‘al til) 17 D g aﬂf ]Df
packsholdi = %Flow rate vs %shot volume FA A A Fill + Pack + Warp [ 0% a5
. - e - 9Shot volume | S%Flow rate ~ o6 I0 20 a B B0% B5%
|Packmg pressure vs time ~ ‘[ % [0:100] | % [0:100] =E oo & B0 ¢ T BO% ({14
Cooling time 7 o 30 ~F| 282 25 295 g 100% fi%
2 10 30 = AN = wvom o]
[ N B o AEHEE M =T/ %SEF vs, E) 10
4 0 10 2t = AFEAIZE
Packing pressure vs time [ 5 30 as AE A2 ;lik 5 l.ﬁ : 2
o - — |
Duration | Packing pressure " & 8 AE RE ark-rone o res
$[03600] [ MPa [0:500] = T 29 Mg AES %EBLI A El
— L 18 100 &0 . = 1 Os 35MPa
1 0 35 ] : - 2ot FJEE 25 % 2 [ 3EMPa
2 5 35 Import Profile... ‘ | Plot Profile... ‘ HorHEZ TINS5, AZH 3 Oz 18MPa
-3 0 15 Reference 4 B 15MPa
LHZF HE b= =l
4 5 15 v [Nominal injection time ~ ~|of [2 Js 101 dHAES BN 5
| Import Profile... | ‘ Plet Profile... | Stroke volume H2E AZE 20 i
— M R SIA Generic Default ;
HEH 2T 012 Generic PP 9
[(=22 ][ =2 || ==z | =8 || == || === He 27 B8 PP 10
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CASE Home £2| CASES| CASES| CASES| CASES| CASET| CASES| CASES| CASEND|

[AFE Al B} =% HEE

=
B
El
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ﬂHH\
JLE
<
o
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=% g¢¥ 13 gig Aol 12

Mesh Type H1E4

Mesh Typed & - [l Mesh Aggregation Option

Ef%:ﬁza
EH
(=]

"CASET’
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s Settings Wizard - Fill+Pack Settings - Page 1 of 2 X
Mold surface temperature 235 ®
Melt terperature C
Filling control
|Relalive ram speed profile ~ ‘ by ‘%F\uw rate vs %shot volume & “ Edit profile...
Welocity/pressure switch-over
By %evolume filled vlat [25 % [0:100]
Pack/helding centrol Filling Control Profile Settings <
| Packing pressure vs time v ‘ | Edit pr
%Flow rate vs %shot volume
Coctooiiine S%Shot volume | %Flow rate ~
| specitied vlof [20 % [0:100] | % [0:100]
Advang | 1 0 30
2 10 30
4 30 10
) 5 30 85
Packing pressure vs time & 50 a5
Duration | Packing pressure } 7 50 60
5 [0:3600] MPa [0:500] 2 100 60
9 v
1 o 45 import Profile. || PlotProfie.
2 10 45
3 Reference
4 |Nominal injection time | of |2 s 101
. - Stroke volume
‘ Import Profile.. | ‘ Plot Profile._. 5
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Mesh
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Tasks Tools  Shared Views
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« "% Fill + Pack + Warp
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[ Logs+
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« 9 Generic PP Generic Default
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