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IMA(Injection Molding Analysis)
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IMA(Injection Molding Analysis)

Requirements
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Accuracy

Parameter of Injection Molding Analysis
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Accuracy
ED&C Moldflow Basic Training
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Accuracy
ED&C Moldflow Advanced Training
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Accuracy

278 =d0| mef etk = AtE €Y o5

Injection time vs Injection profile(Ram speed)

Pressure (MPa)
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0 1

2 3
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0 05 1 15 2 25
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Using injection time

Using an injection profile

Response time 0.01 vs 1(Block vs Profile)
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Accuracy

TA=d A A=Y 50 et HEfX = A= E

Airshot Nozzle Pressure(JL:Juncture Loss)

©

Pressure (MP

N O
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¥ SEETEETTT P PP TP EEPEP PP —Expt 15 cc/s H
B —&— MPI 15 cc/s I
A, ~o—MPI 15 cc/s wio JL ||
0 6
Time (s)

Injection Pressure (bar)

Injection Pressure(Nozzle vs Hydraulic)

1600 - - 10
1400 — [ T9
- o i 48
1200 - % §
| A"/ T 7% 2
1000 {1+ / 1 6% s
800 : 5% 2
/ —— Nozzle Pressure 1 4§ °
600 X Inj pressure from hydraulic pressure [ ] g
X“l I Apparent Intensification Ratio +3 s o
400 e —— Coefiicient of Variation (25 shots) (- £ 8
’l Y [ Theoretical Intensification Ratio T2
0 T — T - 2 0
0.00 1.00 200 300 400 500
Time (s)
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Accuracy
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Accuracy
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Mesh Thickness Diagnostic [mm]

l13.00

9.835
6.669

3.504

0.3383

10| /U= Airbag Cover H& HA FH = 2.5mmO|2 Y2 FH= 12mm O 4

Detail “B”

Scale (50 mm)

Section A-A’




Injection Molding Machine

[ U | B B B Bt Engel e-victory 120 34 AFE7|
-
\ “ * QA EH|AETH| AFSEX| AL
& O © \ e o e ——
Plasticizing 1:
y MM )] B Screw diameter mm
L) o . o o . Screw diameter mm 35140745
_ Mold size x Screw stroke mm 175
@ (thickness 420 mm) hd \ Maximum injection capacity cm’ 220
o) o o o Screw speed min’' 420
Screw torque Nm 605
Recovery rate (3-zone screw) '%? als 333
+ _2_ " Recovery rate (barrier screw) ** als 40,2
=] o =] o Version: Standard, Standard-Cl
/ Injection rate cm/s 224 40
o o 7 m In!ectlon Eressure ireqeneratlvei bar 2000I0
Q 2 e Q Nozzle stroke 290
- T N b th .E: Nozzle contact pressure kN 410
© 0 © e o © 1— Material cylinder 1:
L/D ratio 20,0
) - Heating zones incl. nozzle 1) 4
- E— Heating wattage 1) KkWe 94
1 Ir—




Nozzle modeling to calculate starting ram position

M=ot A2k A 42 280 Nozzle modeling= T2 sl OF 2t

Machine nozzle machine nozzle instrumented flange flange  barrel non-return vaive screw -
(optional equipment) L[

DA, =
—_— Ti:{/ ]
- I i/
[ 1
: ! :
] 1
part : I
: instrumented  flange 1
I machine nozzle (optional equipment) ﬂange: Flange
cold runner : i
1
]

hot runner nozzle

injection location

[223!] Nozzle modeling




Mold Mesh

DD /3D
120.9289 / 120.929 cm”3

Mesh Type

Part Volume

88,200/ 1,380,750

Number of Elements

44,181/ 252,496
237.3628 /237.3621 cm”2

Number of Nodes

Total Project Area




Material Avs B

Moldflow DBOf| Q&= MEE £=X|(ASA LI912)Q} D HE £=X|(ASA LI941) EHC 2 sjA %=

L ASA (ASA LI912)

0%

L ASA (ASA LI941)

Specific Heat : 1888 J/kg-C(245°C)

Melt Density : 0.9415 g/cm?

Solid Density : 1.0729 g/cm3

Thermal Conductivity : 0.14 W/m-C(245 °C)
Transition Temp. : 93 °C

Ejection Temp. : 86 °C

Melt Temperature : 210 ~ 250 °C

Mold temperature : 40 ~ 80 °C

Filler : UnFilled

» Specific Heat : 23429 J/kg-C(245°C)

» Melt Density : 0.96479 g/cm?3

» Solid Density : 1.0728 g/cm?

* Thermal Conductivity : 0.184 W/m-C(249 °C)
* Transition Temp. : 99 °C

= Ejection Temp. : 92 °C

= Melt Temperature : 210 ~ 250 °C

* Mold temperature : 60 ~ 80 °C

= Filler : UnFilled




MaterialAvs B
Moldflow DBO| = M E =X[(ASA LI912)2t D™= =X|(ASA LI1941) 252 2 ofjA] =&

10000.04
S ___ T_1=230[C]

1000.00

T_2=230[C]

Vscosity [Pa-s]

10.00

1.000

1.000 10.00 10000.0 1.000E+05

100.0 1000.00
Shear Rate [1/s]



Process Setting(ram speed)

Recommended ram speed

Screw_D(mm) A(cmA?2) Cushion(mm)
40 12.56 6
Initially(cm”3) Filled(cm”3) Part Volum(cm” 3)
33.724 121.454 120.929
Strock(TV/A,(mm)) Starting Ram Position(mm) v/p(%)
114.123 120.123 99%

Recommended ram speed profile

Absolute Ram speed profile

0 23.4699 120.123 17.74107307
0.4284 23.4699 119.6345286 17.74107307
20 56.4207 97.29874669 42.64882941
30 89.7107 85.88640335 67.81298957
40 81.5281 74.47406001 61.62770099
50 87.625 63.06171668 66.23639333
60 88.8307 51.64937334 67.14779098
70 100 40.23703001 75.59074845
80 75.8652 28.82468667 57.34707249
90 46.7064 17.41234334 35.30571733
100 29.959 6.000 22.64623233

% Flow rate

Ram speed(mm/sec)

80

60

40

20

0.000

Recommended ram speed profile

120
100
80
60
40
20
0

A g1

50 100 150

% Shot volume

Absolute Ram speed profile

A g1

50.000 100.000 150.000

Ram position(mm)



Process Setting(Other)

Recommended ram speed

4 N \ - In{ection Sgeed -‘

Process Settings — CASE 1,2

Melt Temp. : 230 °C
Mold Temp. Top : 60 °C

Ram speed [mm/s]

Injection Time : 2.0 sec

V/P SWitCh OVEI’ 0 99 % *eos 80 aiﬂ??m position [nv’nai;o’?] e

\ - Packing & Holding -‘

Packing Profile :

Packing pressure vs. Time

50 MPa 4.0 sec
35 MPa 4.0 sec

Packing pressure [MPa]

028 560 4000 6000
Duration [s]



1st CAE



Moldflow Result(Fill time)

AAME T CAES TSR, 952 0148 90| BYHO 2 SHEE U &l

Fill time
=0.1852[s]

[s]
2.343

1.757
1171
0.5857

000

AUTODESK
MOLDFLOW' INSIGHT

Scate (to0mmy
Fill time
= 2.050[s]

[s]
2.343

1.757

.1.171

0.5857

I 0.000

AUTODESK
MOLDFLOW INSIGHT

Fill time
=0.7810[s]

1.171

0.5857

I 0.000

AUTODESK
MOLDFLOW INSIGHT

Fill time
=2.245[s]

[s]
2.343

1.757

.1.171

0.5857

I 0.000

AUTODESK'
MOLDFLOW INSIGHT

State (100 mm)

[O1&] Airbag Cover A E2| &2 sljA Zu}

Fill time

=1.074[s] /
[s]

2.343

1.757
1171
M

0.5857

I 0.000

AUTODESK
MOLDFLOW INSIGHT

Scate (100 mm)

Fill time
= 2.343[s]

[s]

l2.343

1.757

'1.171

0.5857

I 0.000

AUTODESK
MOLDFLOW INSIGHT

Scate (100 mm)



MOldflOW ReSUlt(Pressure) EXN . SEEE22 34 3& 7t (https://cafe.naver.com/mfug/308)

=

MEYHZ2 YT Moldflow 2021 H{F 0| ZA| =l Automatic Packing Pressure Profile 435

= Pressure at V/P switchover result = Pressure at injection location

Pressure at V/P swi

- 36.32[MPa L g ) Pres§ure at mfecnon location: XY Plot
[MPa] s L
lss.sz BOFAIZE HE S
30.00 B \ e [sec] [g]
2724 g ‘ ' 6 124.4
.18.16 2000 [ N 7 124.7
9.079 8 124.8
I . 9 125.0
0.000 \
__ 10 125.2
5 008 500 5.000 10.00 15.00 2000
AUTODES! . 5 Time[s) 11 125:2
MOLDFLOW: INSIGHT —Scate (100 mm)———
AII-” A|- E‘”ﬁE 7Ei—_||. EOHLOI_L 12 125.4
AHE Z|CH 232 36.32MPa 2 AE 1BENA] 2014 0|= & Hat §la) 13 125.5
a0 =X 8S . _ 14 125.5
ST AIZt 2secE IS wOt =M
Azt g = US



Moldflow Result(Clamp force, Sink marks)

X 22 100.4Ton, Sink marks7t ES 50 Yo =Holst

= Clamp force = Sink marks
1250 Clamp force: XY Plot Sink marks, index
) = 6.006[%]
100.0- H' S g [%]
.6.006
o % 4.504
s
5000 3.002
] 1.500
25.00
-0.0018
000%.000 5 0(‘)0 10.60 15 (‘)0 20 (‘JO 25.(’)0 30 ('JO 35 I00 40 E)O #
Time[s] 4y 5
E35 AUTODESK 35
“30 MOLDFLOW' INSIGHT —Scate (160 mm)— -30
BHH2 1004Ton2 2 X[ HEA| 220 Sink mark7} LAget
AE7|2 AFE0] 7tse Aoz o|=g



Moldflow Result(Z = H2l0j [HE AIESYH)

KE L =X|(ASA LI912) Parametric studyE E-82%t AFE £ B30 (2 AME Y 21}

asaLioiz |Aeici vz | AE A9 e ea ¥MF | MEe | msew | GORRS | JREE
(sec) 25 (M) (ton) (MPa) (MPa) 2 (M) | AlZH(sec)
TRUE 1 1 231.69 37.46 43.97 0.495 230.73 57.8
TRUE 2 1.22 230.44 37.64 43.06 0474 230.75 57.79
TRUE 3 1.44 22917 37.89 42.4 0.458 230.7 57.78
TRUE 4 1.67 227.86 38.22 41.92 0.444 230.66 57.51
TRUE 5 1.89 226.53 38.61 41.57 0.433 230.67 575
TRUE 6 2.11 225.16 38.97 41.31 0.423 230.67 57.49
TRUE 7 2.33 223.78 39.38 41.12 0.415 230.66 57.48
TRUE 8 2.56 222.37 39.74 40.99 0.408 230.64 57.47
TRUE 9 2.78 220.95 40.04 40.88 0.402 230.62 57.46
TRUE 10 3 219.53 40.45 40.85 0.397 230.6 57.44




Moldflow Result(Z = H2l0j [HE AIESYH)

DN =X[(ASA LI941) Parametric studyE Z-&%t AHE £ Bsi0f [HE A=Y 21t

—

asaLioal |Aeici vz | AE A9 e ea ¥MF | M@ | msew | GORRS | JRIE

(sec) 2 (MM) (ton) (MPa) (MPa) 22 (M) | AlZk(sec)
TRUE 1 1 23245 58.81 88.25 0.943 230.13 58.78
TRUE 2 1.22 231.56 59.41 86.24 0.906 23042 58.77
TRUE 3 1.44 230.56 60.01 84.68 0.876 230.45 58.5
TRUE 4 1.67 229.49 60.75 83.51 0.854 23047 58.49
TRUE 5 1.89 228.38 61.56 82.63 0.835 23047 58.48
TRUE 6 2.11 227.2 62.24 81.91 0.819 230.54 58.21
TRUE 7 2.33 225.96 63.11 81.38 0.806 230.61 58.2
TRUE 8 2.56 224.69 64.22 80.99 0.796 230.63 58.19
TRUE 9 2.78 223.41 65.18 80.64 0.787 230.66 58.18
TRUE 10 3 222.1 66.04 80.35 0.778 230.67 58.16




Moldflow Result(5 = H2l0f [HE A= E)

M™ = £=X|(ASA LI912)2t DM = 4=X|(ASA LI941)°| AtE &= HSI0f| M2 AHEQF 21}

= ASA LI912 Resin Injection Speed test = ASA L1941 Resin Injection Speed test
445 89
A4 88
87
43.5
. 86
§ . —— A=Y § 85 ok
T 125 T “EHED
g, : 83
h T 82
41.5
81
. I\\‘_’ .
40.5 79
0 0.5 1 15 2 2.5 3 35 0 0.5 1 15 2 2.5 3 35

;1\|.-__7I‘=|;)\| 7._|'[sec} ;1\|.-__7I‘=|;)\| 7|_|-[SE‘C}



Moldflow Result(DOE)

~ A ~ A o] M&d X re) O-I = A Z4
MEE £X[(ASA LI1912)2F D™ = =X|(ASA LI941)9| H¥ =71 H3}0f| 2 sjA A1
DOE Builder %Flow rate vs %shot volume [%4F &l &)
+ Experiment + Varables(4) " Quality Criteria(32) + Options *oo wAEHA [
v BRI (%] [] Show XY Plot
() One wvariable
Similar to the 'Variable Responses’ below but limited to one single variable. x Hmin Hima ¥
| 0.000 0,000 | 0,000
2 [0.4578 0,3662 |0.5494
() Variable Influences [Taguchi] 4 ‘ ;ﬁg -§2'$
)
Frovides information on variable influence over analysis results. 5 ) 32.00 45,00
Lists in the log for each quality criterion, the wvariable percentages of influence, : ) gg ?2" ™ SFlow rate vs %shot volume [%5 ]
5 ) 56.00 a4, .
() Variable Responses [Face Centered Cubic) ) £4.00 S * WA [
i ) ) ) ) o ) _ g 0.0 Qoo ¥ %R [JShow XY Plot
Frovides information on the behavior of quality criteria over the specified wvariable ranges, : 1000 K
Generates response suface plots and offers estimates of optimum, = -
Ymin Ymax
20.39 30.59
(@) Variable Influences then Responses 20.39 30,59
This hybrid experment starts with a '"Varable Influences' to reduce the number of variables 45.24 | 12.38
to the most influentials and then follows with a 'Variable Responses”, gﬂé’g .:ggg
3 Number of wanables to transition from the “Varable Influences’ .52 100.0
to the 'Variable Responses’, T1.06 [100.0
64,02 |96.04
) 51.07 |76.61
DOE Builder B EXE
+ Experiment " Variables(4) « Quality Criteria(32) + Options 16.64 |27.%
= |Fil+Pack Settinas .
D SRS S¥ ER 2= 88 Z=
VEE 2=
= ]%Flow rate vs %shot volume Middle Value 60.00 C Middle Value 230.0 c
[lmar M5
%%%’ Min, Yalue 40,00 C Min, ¥alue 2100 C
[Cooling time [Specified] ) i L |
DGeomEUy IInformatIon Mazx, Value 50,00 [» Max. Value 200 c
[[Dimension scale factor
New dimension variable. .,




Moldflow Result(DOE)

™ E 2=X[(ASA LI912)F D™ = $=X[(ASA L1941)°| MY

o

ASA L1912

ZMPa)
38.94
4202/
“ | 2500
! 4534
5

ASA L1941

-Clamp force g “

I 127.6

s 1250

Time to reach-ejgation temperature

e ,/
| 8589 4
i ;

7.423 1
1223

Z(tonne) ) 6.258+
pria 119.7+ 2(s)

117.1+

1486 f;/, 7 s0. i




Moldflow Result(COOL)

oA 0f dZO] EAEX| BEOF Hot spot O] Zdet




Moldflow Result(COOL)

orR 00 dZ0] 2 A /K|

50cycle
40cycle

30cycle

20cycle

10cycle

O

240t Hot spot O] &

FAH S}
(@ |

2000.00

130.0 Tmperature, mold (transient from start-up):XY Plot .
NVW\MW\NMNW
110.0
40cycle | 50cycle
B ™
— 20cycle o -
cyc 0‘
70.00 )
so.oo’\N b4
30.%9600 250.0 500.0 7500 T1oob.fo] 1250.00 1500.00 1750.00
me|s

30min s



1st Trial




15t Trial— melt(226.5<), mold(Cavity:61.8°C, Core 100.9°C)
Engel e-victory 120 ZEA| AHEY| 2 218, A3 M 88 42/0| 25 U 28 258 245!

\I' — < 7

[2&] Airbag Cover HIZ2| AI™ AM& (Trial) &%



1st Trial- AHE 7|0 Z2|=

£ CITHAFZ D T ALE S 218

iR .»
s i 3

EREETEN OB | il D

= A | <P Ay
7/@ ~ : :;‘*"‘ .“l 1 v

= 3 ‘ m | " ‘r [ i
S o 0; v q { : ’

I_z

= ‘.\5 ‘§

VSx Injection speed
Max = 100.0 mm/s

J \Weight-after [N :
packing : .

i D2x S;:r;w speed
Max = 300 rpm

[21Z] Airbag Cover H|Z2| A& AFE (Trial)

SSx Metering stroke actual val..,

Max = 150.00 mm

APHx Specific injection Pressure

Max = 1500.0 bar

Mx Torque

Max

= 1500.0 Nm




1st Result




1st Trial— 1st CAE = ZA 1o} H|
L1912 TEt £ |0 - 15t Trial2 85MPa, 15t CAEO|Al= 36MPa, 42.4% ==

Pressure at injection IocJ(ion:XY Plot 50 MPa

(MPa)
4000 36.32
BMPa 1
e
A’*)H_H
o ok 2724
| ey
E 18.16
20.00 I
9.079
10.00
0.000
Z
0.0 000 1000 2.000 3.000 4“
Time[s]
Os 24s Uolorion wioHT
[3=] LI92 1T £EH] Ab27| 28 £ 2 24F (11 CAE)

[IZ] LI912 1CH £ EH|0] AFR 7| 2231 &5 2 QF24 (15t Trial )



1st Trial— 1st CAE &= A 1}Q} H|
L1912 C}EF =2 A0 - 15t Trial2 80MPa, 1st CAEO|AM= 31MPa, 38.8% &=

Pressure at injectio‘\ location: XY Plot
[MPa]
5000 30 MPg I31.15
o 31 MPa 236
O ‘/“‘/A\A’&\M
O 3000 /M
> oA ”1557
2000 ./‘/A/‘/
‘/
/ 7.787
10.00 K
/ 0.001
|
0.008%%0 1.000 2.000 3.000 4|

Timel[s]
D g 2_-‘1 g l‘n‘JVl ooooo o

=

(2] LI9T2 ISt SEA0] ALS7| 22 45 L ¥21(10 Trial ) [2R] LI9T2 CITt SE=A0] AHS7| 221 £ U 921 (1 CAE)



: OoFgd Z
ISt Trlal_ ISt CAE = —:|| EJ_I_ 2 H J._II_
LI941 1EF HEH[0] - 15t Trial2 103 MPa, 15t CAEC|M = 74.2 MPa, 72% =&
80.00 %Py rm e e ora T Pressure at injection location:XY Plot
. AERE LA TA2M
’.‘9_9 MPa 7000 y A lMF’::20
F oy Y - W ‘
60.00 % --------4--- e ety e bttty 60.00
N |
H| \\ 5000 56,65
|I"'-_ ] \\
40.00 %o -f----d--me -l - L L LT g 40,00
~d \\ E ‘37‘10
/ MNESE \\\ 3000
\
20,00 % - --7' --------------------------------- N 2000 1955
I|'I 10.00
~ 0.000
0.00 % - l 0 .000 1.000 2.000 3.000 4[|
Time[s]
WS 245 UOLOFLOW T
SH L YA (15t Trial ) [AZ] LI941 1T SEAHO] AFE7| 28 £ 2 2 (151 CAE)

[Z22] L1941 1 =X AFE7| =3



1st Trial— 1st CAE &= 419} H|
L1941 CHo £ 24| - 15t Trial2 99MPa, 15t CAEY|A= 64.27MPa, 64.9% £=F

Pressure at m\ectlow location: XY Plot

20.00 % -!

1,000 2000 3.000 |
Time[s]
0s 245 -

[O3] L1941 Tt S MO AFS7| 28 £ Y 2= (15t Trial ) [OE] L1941 CHEE SEH|0] ARV | 28

I

= 2™ (1 CAE)
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Accuracy analysis \



Accuracy analysis

E= A =AM 2HE ASATA| =

Z 671, 20 A

ot 1&|0|E= 5,

68 =2 Q.

Manufacturer LG Chemical LG Cherical LG Chemical LG Chemical LG Chemical LG Chermical
Trade Name L1918 L1328 L1935 L1340 ASALI%41 ASA us12
Family Abbreviation ASA
Fibers / Fl:: Unfiled Unfiled Unfiled Undilled Unfiled Unued
Autodesk Moldfiow Material ID 24513 24929 24930 24931 30389 52784
Autodesk Moldflow Grade Code MAT6222 MATE838 MATE639 MATE840 SN5778 LK801
Rheology Injection Molding Rheology Injection Molding Rheology Injection Mlding Rheology Iniection Mokding Rheology Injection Moldng Rheclogy Injection Molding Rheology
Date = 14AUG17 15NOV-18 15-NOV-18 26N0V-18 08-MAR-10 23JUN-O1
Source Moldflow Plastics Labs Moldflow
Detat Mo A E17 I- (o) | 7q - CrossAWLF CrossMLF
— L —
S AF22 21845 4:2] LI912-V, LI941-F2} Moldfl e =
L:mdcw ° A| cl>:-I| AI-EE Z|_I%I>.|°|_I- _I_Zl |—| 1 V LI 41 FQ MO ow 13~rss~12‘a | &lmss
o DBO|| Q1= L1912, LI9412 CHa 2 A e
Specific Heat E ’ E © = o_l o DSC cooling DSC cooling
== . Moldflow 7|2 DBOjl= LI91 2-V, LI941-FO0| g} e oocs
Source = -
AN 10 @= Ql Ql z ________
. 912- 9 | 22 S0l 28, 30| 240| | e e
T Ll 1 V LI 4 1|_ OF I;I_ A} _? —_ Ao FENOI — *Indvect Disomety ™, 7" Indrect Ditometi™y
= o) 13FEB10 ! | 010CT38 i
SD::ce Q-'—I-Eil O-I LGgl- S E == %I OI_ EH | |- . Moldfiow Plastics Labs1 ‘\ Moldflow ,/
A =S K=1 |. | Sk 7 |. -" |I:A11 |J-I-Oo ________________________
Shinkage ° _I_Zl = C-Di = S'I-E o Z % = C:>| T 'ITA j-E' O -I O c?msG - 5;24”1 =
Dat 12AUG- AUG-
Stx:ce Autodesk Moldflow Plastics Labs Autodesk Moldflow Plastics Labs Autodesk Moldfiow Plastics Labs Autodesk Moldflow Plastics Labs Moldflow Plastics Labs Moldfiow
Resin entification code 7 74 7 7 7 7
Energy usage indicator 5 3 4 5 5 4
Fill Quiality Indicator Gold Gold Gold Gold Gold Bronze
Pack Quality Indicstor Gold Gold Gold Gold Gold Bronze
Wap Quality Indicator Gold Gold Gold Gold Gold Bronze

40% =T



Accuracy analysis

Moldflow DB2| ASA LI912, LI941 +A|= D37t SHE[0] UA| 2. 22 HZAIL| DBE CHA| M4et
— ’ L— M le . — Lo Q3.
100000 Pressure = 0[MPa] ¥ 1‘3%%% 100000 Pressure = 50[MPa) -
— T-3=230[C] — _
T_4=230[C) —
—_ T5=23
e —— - T_6=230[C
1000.00+ 1000.00 4 8
T~
£ — i \
a - o -
2 1000 > 2 1000
7] @ ~
o} > o
o o
o S ]
p = p= S
1000 - ~ 1000 - ~
1.000 -+ ; 1000 + .
1.000 10.00 100.0 1000.00 10000.0 1.000E +05 1.000 10.00 100.0 100000 10000.0 1.000E +05
Shear Rate [1/s] Shear Rate [1/s]
Manufacturer 2 L6 Chemical LG Chemical LG Chemical | LG Chemical
Trade Name LIS28 54 LI912
Family Abbreviation A5A ASA ASA . ASA
Fibers 7 Filless Unfiled Unfill=d Unfiled Unfilled Unfiled
Autodesk Moldflows Material ID 24513 24929 24330 24331 30389 D 3 X 52784 D 3 x
Autodesk Moldflow Grade Code MATE222 MATE638 MATEE3S MATES40 SNS778 LK801
Rheology ? Injection Molding Rheology Injection Molding Rheology Injection Molding Rheclogy Injection Molding Rheology Injection Molding Rheology Injection Molding Rheology
Date 14-8UG17 15N0V-18 15-NOV-18 26M0V-18 08-MaR-10 23JUN-01
Seurce Autodesk Moldfow Plastics Labs Autodesk Moldfiow Plastics Labs Autodesk Moldflow Plastics Lsbs Autodesk Moldiow Plastics Labs Moldfiow Plastics Labs Moldflow
Detault Model Cross/WLF Cioss/WLF CrossAWLF Cross/WLF Cross/WLF Cross/WLF

CHA| A 98 = D3 & HE



Accuracy analysis

Sim LinkE S5 AFE7| M52 18SHAE &5

Process Settings Wizard - Cool (FEM) Settings - Page 1 of 3

x
v tmpetare - —
Mold-open time 5 {0:600] .
Meld-close time before injection 0 5 [0:600] ‘ﬁ
Injection + packing = cocling time E
Specified ~ | Injection - packing ~ cooling time 30.44 s [0:6000] -E-
Mold temperature options ‘E
Averaged within cycle ~ Cool (FEM) Solver Parameters._. %
[
<5z TS sew
05000 : ; 2000
Time [s]
Filling control
Absolute ram speed profile ~ by | Flow rate vs time ~ LAELE]
Velocity/pressure switch-over |
By ram positicn ~la 1733 mm [0:500)
Pack/holding contral ‘3’ \‘
Packing pressure vs time - Edit profile... = 20
a l . |
Advanced options... E ' ’ \‘
@ S —
Fiber orientation analysis if fiber material Fiber Solver Parameters._ 5 ‘ i o ' | ‘
@
[ Crystallization analysis (requires material data) D = 33\ 4 I '
S \ 7\
= L |
< SIE@) CHEN) ~ e £ § A% 1 1\
L I 1
(I
[
000 o0 2000 000 ) 6.000 \: u:lu'
Duration [s]

sict eztin



Accuracy analysis

Sim LinkE Soll AkE7| d52 LefstArE &

b

Process Settings Wizard - Cool (FEM) Settings - Page 1 of 3 ES

i m -
Mald-open time 5 | s (os00) g
Mold-close time before injection 0 5 [0:600] / h

Injection - packing + cogling time 3 0004 / N
Specified | Injection = packing + cooling time 30.44 3 [006000) E . .
Mold temperature options .g

Averaged within cycle ~ Cool (FEM) Solver Paranneters._ g

i
< SI2(8] CHE(N) > i =8
: Time [s] = e e

Filling control

Absolute ram speed profile ~ by | Flow rate vs time i 81659

Velocity/pressure switch-over . ) , ~N

By ram position ~lat [1733 mim [0:500) 1 1
Pack/holding control i I 1

Packing pressure vs time e Edit profile... A l

Advanced options... ‘\ : , - o - S

= Fiber orientation analysis if fiber material Fiber Sciver Parameters... \I

[ Crystallization analysis (requires material data)

< HE®) CHE(N) » Ha EEW

Packing pressure [MPa)
5
8
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1st Trial- 2"d CAE 23 Zale} H| @

LI912 1EF &[0 - 15t Trial2 85MPa, Z”d CAEQ|Al=86MPaz 101.2% =<
N L S S E
\
\\ —
\\ AEeH ot N S Pressure at injection locati
L 85 MPa 86
- - | :1 ‘_1: L *..r"d
1000%- #_T_ | - et
f % i
- 2" CAE
0.00 % -4 oonpls )

0s 245

[22] LI912 1 SEXHO] A7 2 42 2

on.AY Plot
VPa

2000
Time[s]

[MPa)

Iﬂﬂ &)

k. 50 Mpau 7
Iasw
3.000 4':
2 - (2nd CAE)



1st Trial- 2nd CAE 3 Z e} H|
L1912 CHet £E 4|0 - 15t Trial2 80MPa, 2nd CAEN|A|-= 84MPa, 105.0% =&

20.00 %
g 87 ﬁrﬁ%ﬂe at injectiﬂnlao atli'a;‘f Plot
60.00 % *"a. i a [MPa]
L ocooomoonmoood AT . 53,88
) . B0.00- i a By s i I
s )
E0.00+ A i e
40.00 % - -~ - - f o ' 5 50 MPa
L A &
=

'ﬂ a3

20.96

Innon

ra

q

40,00+ i

. 2" CAE

0% %00 1000 200
Time[s]
0s 245 =

[A=] LIO12CH KX A7 2 £ P - (1 Trial ) [2] L2 T £EHO AE7| 23 4= Y &3 (274 CAE)



I1st Trial- 2"d CAE /& Zajo} H|

LI941 1EF £E2|0 - 15t Trial2 103 MPa, 2" CAEO|A= 100.7MPa, 97.8% +&

3/' 103 MPa

- TH 00 | R ) FSPSRR PRPRP ISR, M. S "

20.00 % -

[O=] L1941 1Tt £EH|0] AZ7| 23 &5 2! QF2 (15t Trial )

\__ 50MPa

i’l\csiﬂ at VIP swilchover

= 100. 7] 113.8 MP Pressure at injection locati
. a
100.7
100,04 i '-‘. P ‘._1 1._‘“.H“.‘l_..j
.I & ..I."‘
Il " ‘.‘_,..l"
500 |
L]
% I|
50.00¢ 4
| 2nd CAE
25,001 &
4
A

"“_-i__ =

0003500 1.000

2,000
Time[s]

[MPa]

Im.?

TE53
IWB&
2518

000

|

[22] L1941 15 £EH0] ALEY| 21 £ L 9121 (20d CAE)



1st Trial— 2"d CAE &= A4} H|
L1941 CHek £E 4|0 - 15t Trial- 2 99MPa, 2nd CAEN| A= 99.55MPa, 100.6% =

M )
A e 49955 MPa
A e A o
|'| \‘_‘ ',
80001 x\ A
f
60.001 [
f
'
wo |
|
: 2"d CAE
000, |
4
‘.
0.00pkc 1000 Tg.ooo[ ] 3.000 4‘;
ime[s

0s 2ds -~

(2] L1941 CiTt SEA0] ALS7| 221 42 U U2 (10 Trial ) [1%] LI941 CITh S EX0f AHE7| 22 45 Y @2 (2 CAE)



1st Trial- 2" CAE ¥ Z e} H
A ALE 2t CAEL| 22F20] 15t CAE= ZItH 61.3%, 2" CAEE= ZICH 5% = &0l
Resin Ram speed CAE Trial Ratio
912 Single 36 85 57.6%
912 Multi 31 80 61.3%
15' CAE .
941 Single 74.2 103 28.0%
941 Multi 64.27 99 35.1%
928M Single 86 85 -1.2%
" w " - 4
2" CAE
940M Single 100.7 103 2.2%
940M Multi 99.55 99 -0.6%
[Z12] 1st CAER} 2nd CAEL| 2ak2 H|u A}







LI912-V Data

20214 28 21 A 54

Thermoplastics material

Optical Properties
Description

Family name
Trade name
Manufacturer
Link

Family abbreviation
Material structure
Data source

Date last medified
Date tested

Data status
Material ID

Grade code
Supplier code
Fibers/fillers

Recommended Processing

Environmental Impact Quality Indicators

Rheological Properties ~ Thermal Properties

Crystallization Morphology

pvT Properties

|ACRYLDNITRILE COPOLYMERS (ABS, ASA, )

Wiscosity

ey

Default viscosity model

|LG Chemical

cl

|ASA

c2

|Amorphou5

Transition temperature

|Autodesk Meldflow Plastics Lab - pvT-Measured © mech-Measured

|25-FEB-21

Meldflow Viscosity Index

|25-FEB-21

Melt mass-flow rate (MFR)

Temperature

| Mon-Confidential

Load

Stress - Strain (Tension)
Mechanical Properties

Juncture loss methed coefficients

2t2 (32 Moldflow Databaselll= 2, LGatst

S E5l| 22| 2M HES)
= o9 ™ o =&
bt
Stress - Strain (Compression)
Shrinkage Properties  Filler / Fiber
Cross-WLF | View viscosity model coefficients. |
PLTiEEEEETY Cross WLF Viscosity Model Coefficients
Cross-WLF viscosity model
0.0088 Pat(1-c2) n 03159
1.565 Tau+ [6274038 Pa
C D1 |1.96391e+11  |Pa-s
View test informati D2 [378.15 K
‘VI(250J138 D3 K/Pa
A 25.709
220 C Az~ |516 K
Kg Plot Viscosity

ii

View test information...

| 26524 Measured MFR g/10min

| MAT7233 Extension viscosity

|LGCHEM —|
| Unfilled




LI941-F Data

=) Ol A7 =X ot 01I—O-IO olol2 EgH A 2| 2EA HFIS
20214 38 214 £%| =4 22 (342 Moldflow Databasedl= 12, LGatet=E Edll 4| 24 B3
Thermoplastics material *
Optical Properties Environmental Impact Quality Indicators Crystallization Merphology Stress - Strain (Tension) Stress - Strain (Compression)
Description  Recommended Processing  Rheological Properties  Thermal Properties  pvT Propertiss  Mechanical Properties  Shrinkage Propertiss  Filler / Fiber
Family name |ACRYLDI"-.IITRILE COPOLYMERS (ABS, ASA, ) Viscosity
Trade name | L 1941-F Default viscosity model Cross-WLF | View viscosity model coefficients... |
Manufacturer | LG Chemical Plot Viscosity Cross WLF Viscosity Model Coefficients
Link | Juncture loss method coefficients Cross-WLF viscosity model
amily abbreviation [arr ]
/ c2 e ] e [oi7s Jre

Material structure |Amorphuu5 Tansition tempessaee c o1 Pa-;
Diata source |Aut0desk Mcldflow Plastics Lab : pvT-Measured : mech-Measured View test informatil = D2 K
Date last medified |DE-MAR-21 Moldflow Viscosity Index [vi2s0y188 D3 K/Pa

Melt mass-flow rate (MFR) Al
Date tested | 03-MAR-21

Temperature c a2~ [516 K
Data status |NDn—Can|dentlaI Load Kg T
Material ID |26525 Measured MFR g,fmmin

View test information...
Grade code | MAT7235 Extension viscosity
—

Supplier code | LGCHEM |
Fibers/fillers |Unfilled |




1st Trial— 379 CAE & A1} H|
LI912-V 1EF £EH|] - 15t Trial2 85MPa, 39 CAEN|A=67.38MPa 2 79.3% %

g S [

res ﬁﬁ?;;/]m switchover Pressure at injection locati

n:xY Plot

6000 % -F-----cmmeeMngeeeiaeeaaaaaa 85MPa
80.00 4
i 67.38|V|Pa 50.54
40.00 % §0.00
' 3369
40.00 H
20.00 %-!
E 20.00+
I
0.00 % -9 0.000 ; ; '
0.000 1.000 2.000 3.000
AUTODESK Time[s]
Os 24s MOLDFLOW' INSIGHT
[22] LI912 1St &EHO] AFR7| &3 45 W (15t Trial ) [22] LI912 1St AEH0] AFEY| &3 £& U 2424 (3 CAE)



15t Trial- 3" CAE &= ZA1|Q} H|

L1912 CHEt £ A0 - 15t Trial2 80MPa, 34 CAEG|A = 65.01MPa, 81.3% +=

80.00 %
j:resg%,ﬁ at V/P switchover Pressure at injection logation: XY Plot
MPa) ' [MPa]
00.00 X% -F--------rem--
80MPa
£0.00
65.01MPa
40.00 %---------- Ilf £0.00
L]
o
=
; 40.00
20.00 % -}
' 20.00
0.00 % 0.000 T T T R £
0.000 1.000 2000 3.000 angelis
AUTODESK: Time(s] d(éﬁ
Os 24s MOLDFLOW INSIGHT

[2=] LIO12CH KX AE7| 2 £ L EHA (1 Trial ) [AF] LI912 LI SEH0 ME7| 23 £ F &3 (39 CAE)



I1st Trial- 371 CAE /3 Z 1|} H|

LI941 1EF £E2|0f - 15t Trial2 103 MPa, 34 CAEG|A = 82.97MPa, 80.1% =

SO0 K -Prz - o s e e e resﬂ%ﬁha;;’;fp SWICNOVEN  prassure at injection locatign: XY Plot [MPa]
103MPa
100.0
60.00 % -k ------ i
' 82.97MPa
75.00
: o
4.[10.[}‘}"0_ I . . T e
=
50.00
20.00 % -
7 N 25.00
| | —
J
-
o b 0.000 .
0.00 ="n-t ] """""""""" T o0 700
AUTODESK’ Time[s]
0l 24 MOLDFLOW INSIGHT

b

[23] LI9A 1T SEAH ARE7| 28 &2 L 2= (15t Trial ) [3&] L1941 1T SEH|0 AFE7| 28 £ 2 243 (3rd CAE)



1st Trial— 3rd CAE =1 Zu}Q} H|
L1941 C}Et £ =40 - 15t Trial& 99MPa, 34 CAEX|A|= 79.48MPa, 80.3% &

“ """""""""" }ir%sdgaiﬁﬁa;:“]mswitchwer Pressure at injection logation: [MPa]
: : T 99MPa
7948
| 99 MPa 79.48MPa -
\[_ Lo &0.00
| 5961
|_ &0.00
: o
""""""""""" 39.74
X 50 MPa S N
i 40,00
.--.....i......................... 2DDD_
M 0.000 | . |
__________________ 0.000 1.000 2.000 3.000
AUTODESK Time[s]
Os 24s MOLDFLOW" INSIGHT

[12] L1941 CHot £ X0 AFR7| 23] 45 L A (15t Trial ) [D] LI94T CHTH SEHOf AKE7| 22 45 U 9134 (3¢ CAE)



1st Trial-1st—2nd—3rd CAE & ZAq}} H|

=
AIB A2 ZiThet CAES| XH20| 3¢ CAELS A3 ZBHaICt OF 20%7+ YABHA| LAl o 2 &

Resin Ram speed CAE(MPa) Trial(MPa) Error(MPa) Ratio(%)
912 Single 36 85 -49 -57.65%
15t CAE 912 Multi 31 80 -49 -61.25%
941 Single 74.2 103 -28.8 -27.96%
941 Multi 64.27 99 -34.73 -35.08%
928M Single 86 85 1 1.18%
ond CAE 928M Multi 84 80 4 5.00%
940M Single 100.7 103 -2.3 -2.23%
940M Multi 99.55 99 0.55 0.56%

[OdZ] 1st CAER} 2nd CAES| 2= H|w Z3f






Compare log(with nozzle, no nozzle, simlink)

Flow rate

Time
0.002
0.048
0.049
0.059
0.078
0.099
011
0.133
0.16
0.187
0.217
0.25
0.275
0.317
0.362
0.396
0.439
0.468
0.517
0.571
0.637
0.711
0.786
0.862
0.939
1.014
1.09
115
1.225
1.262
1331
1.365
1.429
1.458
e
1.582
1.659
1.705
178
1.823
1.896
1938

With nozzle
7.097
7.579
4.031
12.45
13.68
17.26

20.585
24.945
31.375
38.479
45.585
51.096
54.498
56.03
56.826
56.957
56.586
56.261
56.09
55.783
55.402
54.959
54.617
54.447
54.37
54.353
54.348
54.332
54.343
54.311
54.296
54.3
54.293
54.277
54.072
53.67
53.737
54.155
53.996
54.008
54.649
55.074

Time
0.004
0.004
0.005
0.007
0.008
0.016
0.029
0.045
0.055
0.072
0.094
0.12
0.151
0.185
0.224
0.268
0.317
0.359
0.395
0.443
0.499
0.562
0.636
0.691
0.766
0.843
0.917
0.993
1.069
1129
1.203
124
131
1.345
1.409
1.437
1511
1575
1.636
1708
176
1.827

No nozzle
1411
1747
2.185
2.404
2701
3.962
7.912

15.359
21.141
26.882
35.083
42287
47.886
50.956
52.856
54.081
54.284
53.824
53.338
53.263
53.483
53.739
53.962
54.089
54.169
54.243
54.252
54.236
54.227
54.203
54.188
54.143
54.133
54.131
54.117
54.078
53.469
53.433
54.127
53.874
53.825
54.519

Time
0.003
0.005
0.007
0.009
0.011
0.013
0.02
0.021
0.023
0.025
0.026
0.029
0.031
0.033
0.041
0.043
0.047
0.06
0.063
0.083
0.091
0.105
0.144
0.172
0.201
0.233
0.257
0.293
0.336
0.383
0.424
0.454
0.494
0.533
0.589
0.655
0.729
0.804
0.88
0.952
1.028
1103

SIMLINK
0.2
0.189
03
0.607
1.054
1.65
3.472
4445
5.108
6.561
6.858
7.427
7.846
7.918
8.228
7.399
7.684
9.257
9.255
10.604
12.847
14.852
20.275
29.155
37.534
44,569
50.325
54.167
56.197
56.583
56.421
56.072
55.879
55.916
55.815
55.423
54,976
54.639
54.469
54387
54350
54344

Pressure

Time
0.002
0.048
0.049
0.059
0.078
0.099
011
0.133
0.16
0.187
0.217
0.25
0.275
0.317
0.362
0.396
0.439
0.468
0.517
0.571
0.637
0711
0.786
0.862
0.939
1.014
1.09
115
1.225
1.262
1331
1.365
1.429
1.458
iLEEE
1582
1.659
1.705
178
1.823
1.896
1.938

With nozzle

7.74E-01
1.76E+01
1.81E+01
2.14E+01
2.84E+01
3.55E+01
3.90E+01
4.53E+01
5.12E+01
5.49E+01
5.71E+01
5.77e+01
5.75E+01
5.67E+01
5.56E+01
5.48E+01
5.41E+01
5.37E+01
5.31E+01
5.27E+01
5.25E+01
5.28E+01
5.33E+01
5.40E+01
5.48E+01
5.55E+01
5.64E+01
5.71E+01
5.80E+01
5.85E+01
5.94E+01
5.99E+01
6.09E+01
6.14E+01
6.33E+01
6.51E+01
6.71E+01
6.80E+01
7.08E+01
7.18E+01
7.18E+01
7.16E+01

Time
0.004
0.004
0.005
0.007
0.008
0.016
0.029
0.045
0.055
0.072
0.094
0.12
0.151
0.185
0.224
0.268
0.317
0.359
0.395
0.443
0.499
0.562
0.636
0.691
0.766
0.843
0.917
0.993
1.069
1129
1.203
124
131
1.345
1.409
1.437
1511
1.575
1.636
1.708
176
1.827

No nozzle

1.35E+00
173E+00
2.11E+00
2.66E+00
3.25E+00
6.01E+00
1.04E+01
1.50E+01
1.78E+01
2.11E+01
2.43E+01
2.64E+01
2.79E+01
2.89E+01
2.93E+01
2.96E+01
3.00E+01
3.06E+01
3.13E+01
3.22E+01
3.30E+01
3.38E+01
3.46E+01
3.52E+01
3.59E+01
3.67E+01
3.74E+01
3.83E+01
3.91E+01
3.99E+01
4.09E+01
4.15E+01
4.25E+01
4.31E+01
4.41E+01
4.47E+01
4.78E+01
4.94E+01
5.03E+01
5.32E+01
5.43E+01
5.46E+01

Time

0.003
0.005
0.007
0.009
0.011
0.013
0.02
0.021
0.023
0.025
0.026
0.029
0.031
0.033
0.041
0.043
0.047
0.06
0.063
0.083
0.091
0.105
0.144
0.172
0.201
0.233
0.257
0.293
0.336
0.383
0.424
0.454
0.494
0.533
0.589
0.655
0.729
0.804
0.88
0.952
1.028
1103

SIMLINK

3.29E-03
1.96E-02
5.93E-02
1.34E-01
2.59E-01
4.47E-01
1.98E+00
2.31E+00
2.89E+00
3.52E+00
3.87E+00
4.92E+00
5.65E+00
6.38E+00
9.33E+00
9.94E+00
114E+01
1.60E+01
172E+01
2.46E+01
2.76E+01
3.26E+01
4.45E+01
5.08E+01
5.52E+01
5.75E+01
5.80E+01
5.74E+01
5.64E+01
5.53E+01
5.46E+01
5.42E+01
5.37E+01
5.32E+01
5.28E+01
5.26E+01
5.29E+01
5.34E+01
5.40E+01
5.47E+01
5.55E+01
5.63E+01

Volume

Time
0.002
0.048
0.049
0.059
0.078
0.099
0.11
0.133
0.16
0.187
0.217
0.25
0.275
0.317
0.362
0.396
0.439
0.468
0.517
0.571
0.637
0.711
0.786
0.862
0.939
1.014
1.09
115
1LZ29
1262
1.331
1.365
1.429
1.458
1555
1.582
1.659
1705
178
1.823

With nozzle

0
0
0.009
0.034
0.193
0.436
0.581
1.047
1749
2.702
3.909
5.421
6.58
8.598
10.783
12.458
14.548
15.957
18.31
20.929
24.047
27.412
30.844
34.319
37.806
41.209
44.657
47.364
50.749
52.395
551526)
57.018
59.93
61.18
64.536
66.547
69.956
71.996
75.163
77.035

Time

0.004
0.004
0.005
0.007
0.008
0.016
0.029
0.045
0.055
0.072
0.094
0.12
0.151
0.185
0.224
0.268
0.317
0.359
0.395
0.443
0.499
0.562
0.636
0.691
0.766
0.843
0.917
0.993
1.069
1129
1.203
124
131
1345
1409
1.437
1.511
1.575
1.636
1.708

No nozzle

0.001
0.001
0.003
0.009
0.034
0.065
0.193
0.436
0.586
1.046
1737
2732
3.928
5.443
7.196
9.24
11.473
13.357
14.896
17.038
19.512
22.341
25.693
28.162
31.565
35.015
38.338
41.756
45.147
47.817
51.147
52.755
55.891
57.389
60.274
61.431
64.638
67.369
70.097
73.141

Time
0.003
0.005
0.007
0.009
0.011
0.013
0.02
0.021
0.023
0.025
0.026
0.029
0.031
0.033
0.041
0.043
0.047
0.06
0.063
0.083
0.091
0.105
0.144
0.172
0.201
0.233
0.257
0.293
0.336
0.383
0.424
0.454
0.494
0.533
0.589
0.655
0.729
0.804
0.88
0.952

SIMLINK



Flow rate

60
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Flow rate(cm”3/sec)
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With nozzle
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Pressure at injection location

Pressure at injection location

8.00E+01
7.00E+01
6.00E+01

‘s 5.00E+01

(MP
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>
wn
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o
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With nozzle
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No nozzle
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Fill volume

Fill volume
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