Moldflow Analysis Report
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Prepared by # 45 #il1E:LGZ

Date Prepared H#f: 2022.5.13
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IHTER

Project Summary

Analysis Purpose

> Validate potential problem after the part and mold design 36:1iF A] EAFAE [ 1] U 77 i A 5L 36 5¢
DY
» Check the filling pattern, weld line, air traps, and predict the needed clamp force and

injection pressure, warpage. & s, IFREMNE, WAE, s iESELsy, ™~
i AL T
> Estimate cycle time {1 J& 11

Input Model Description

> The runner system is simulated as the mold design. R #& 5 B 511 3 5 78 0 i

Result Required

> Filling result zh4s H
> Cycle time result J& 457
> Warpage result 25/ 45 3

Actual No. of cavities SCfRHFEE: IE: 1x1

Number of cavity analysis 43 #7i 5% IE 1x1
Part Material #4145} : IE:PC+PBT

Type of analyses s3#725%! : IE: Fill + Pack + Warp




RN IR

Viscosity [Pa-s]

Material Data

Family name BLEWDS (FCHEET, FCHAES, ...)
Trade name Male oblend UT3A07]
Manufacturer Covestro

Link

Family abbrewiation FCHPET

Material structure Crystalline

Data source Autodesk Moldflow Flasties Labs @ p
Date last modified O03-TUL-12

Dlate tested 09-TIL-12

Data status Hon-Confidential

Material ID 30831

Grade code SHES34

Supplier code COVESTRO

Fibers/fillers Unfilled

Rheology:

10000 . 12230(C)
1 T=256.7(C)
e L S |
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Shear Rate [1/s]

Mold surface temperature 'i'D—C
Melt temperature 0 0 C
Mold temperature range (recommended)

Wi ri moam B0 C
Mz i mum Bﬂic

Melt temperature range (recommended)

Specrhic Volume [em™3/g]

Mirimuam 250 C
Max1imam 270 C
Absolute maximum melt temperature 300 C
Ejection temperature 122 c
Yie

Maximum shear stress 0.4 MEa

Maximum shear rate 20000 1f=
PVT rties:
properties:

09750 - Specific Volume vs Tem pemtune & P=O(KF

S : T T
2500 T500 1250 1750 2250 2750
Temperature [C]



"MK JKP MOLD CO.,LTD

P B AR E SRk E Part. Tool. Setup

Part Details and Tool Description ;= i fl & B b

Part Name: = i & i

FBO1a Lower Chin Moulding

CAD File / Version/ Date 1 % # 3% fll i 7

JKP01-0350(J04186)

Part Volume = i {k ! 948.2958cm”3
Nominal Wall Thickness = fi ¥ 1) | & 3.2mm
Tool Description H 1 1x1 Cavities
Injection machine Tonnage i ¥ #il & /
Process Setup S % &
Material % [z # #} PC+PBT
Injection time i ¥ Iif [i] 3.59s
Material temp # # i & 260 [deg.c]
Mold temp & E i & 70 [deg.c]
Velocity/Pressure Transfer (% volume) # § £ & #! 98 %
Packing Pressure fi [£ £ 71 80%filling pressure /10s
Project Area j~ fii §% 3 [l B 1169.492cm”"2




R [ Wall thickness

Mesh Thickness Diagnostic [mm]

4.267 I

1.466
P — 2.665
// o
s _;,,.';'
L% 1.863
1.062
AUTODESK: Eé
MOLDFLOW' INSIGHT ' Scale (1000 mm) ' 49

B This above plot used different color to show the thickness of this part.
EThe average wall thickness of part is 3.2mm . 7= i P EE Z3.2mm
B The weight of part is 1130.5g.
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Gate Location and size

Tapered rectangular shape by a
Start width 12

Start height 2

Other 6 gate are tab gate 12*2

Only middle gate
Hot runner.

sub gate 6*2
@22mm

Tapered rectangular shape by o1
X " Start width 6

mm

Start height 2

mm

Cold runner.

#12%10mm
: Y250
Y696 Y478 B}
?ﬂUCIE[EEEDK;M' INSIGHT Scale (1000 mm) ' QEE
Cold runner.
- ?12%10mm
TIEA RE T 3dE 4K

HmFilling the mold is 7 SVG hot nozzle, filling start middle gate.
B The runner layout was based on the drawing.
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ke G Preprocess and Mesh statistics

B Specification: the type of model used for this analysis are dual-Domain meshes

XU T X R AT, 56 FH USRI 2 A7

Entity counts:
Triangles 22498
Connected nodes 11205
Connectivity regions 1

Invisikle triangles a
Ares:
{Mold blocks and cooling channels are not
included)

Surface Area: &£l154 44 cm~Z

Volume by element types:
Triangle: 9482596 cm~3

Aspect Eatio:
Maximm Average Minimam

15.00 1.36 1.1%&

Edge details:

Free edges a
Manifold edges 33747
Non-manifold edges a

Drientation details:
Elements not oriented a

Intersection details:
Element intersections 4
Fully overlapping elements a

Match percentage:
Match percentage 9z 5%
Reciprocal percentage a30.1%
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AT EERIH

Simulation results list

Fill time (Animate & Contour) 3EFaF}[E] ( Z17&+5 )
Bulk temperature at end of fill 7 Kt S kiEE
Pressure at the V/P switchover % {rEE 77
Pressure at end of fill 375 Kg & /)

Injection pressure & 77XY £k &

Flow Front Temperature Hi¥%#iE &

Clamp Force #if/;

Air Traps S

Weld lines 1534

Time to reach ejection temperature 2|15 H} i B 1B [a]
Sink marks estimate Zi/Rf5%HE

Deflection A&

Conclusions and suggestions %5 1%



HAER Fill result — Fill animate

B This result shows how the melt flows through the cavity.  Fill time is about: 4.64sec.
Shift+F5, you will see the animated flow

Fill time
= 00465' Sl

Is]
4.645

3.484

2323

1.161

AUTODESK

. ; 128
MOLDFLOW' INSIGHT Scale (1000 mm) -54

Filling balance,not have hesitation effect
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HAER Fill result — Fill animate

\
=== 1

B This result shows how the melt flows through the cavity.  Fill time is about: 4.64sec.
Shift+F5, you will see the animated flow

Fill time
= 0.0465]s]

[s]
4.645

3.484

2323

1.161

== 0.0000

AUTODESK" . . J'Qx 122
MOLDFLOW' INSIGHT Scale (1000 7o) -

Filling balance,not have hesitation effect

10



"K' JKP MOLD CO.,LTD ——

R Fill result — Filling Contour

Fill time
= 4.645[s]

[s]

.4.645

3.484

'1.323

L.161

— ey i
oo 4
0.0000

AUTODESK | | 1:-: iy
MOLDFLOW' INSIGHT i »

Filling balance,not have hesitation effect

HANEEREE. 2OhREHEAME.

BThe area with dense lines in the above picture represents the area with lower flow velocity;
and the area with sparse lines represents the area with higher flow velocity._

1



AR R 7 Pressure at V/P switchover

Pressure at V/P switchover
= 65.35[MPa]

[MPa]

I 65.35

49.01

32.67

16.34

0.0000

o
-137

119
-44

AUTODRESE :
MOLDFLOW INSIGHT Scale (1000 mm]

B Above figure shows the pressure distribution through the flow path inside the mold, at the

VIP switchover of the filling phase. 1
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T A b K 7 Pressure at end of fill

Pressure at end of fill
= 35.94|MPa]

[MPa]

l 35.94

26.96

17.97
s
8.986 "
r
0.0000
AUTODRESE :
MOLDFLOW INSIGHT Scale (1000 mm)

o
-137

119
-44

BThe pressure at the end of filling Max is 35.94MPa and the cavity pressure is 30Mpa
Max that are all less than 100Mpa, So the pressure are ok-.

13
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JEAIXY i 2% &

B The maximum value is 85.77Mpa, Injection pressure specified at Packing is 52.28Mpa.

Injection pressure

B The filling pressure are within moldflow recommend value range

[ 73 937 G5 2% B 5 B s 7 AE MIFHE VG B Y

%Filling pressure [%]

2000 - &
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e —
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00000 -4 . ; : . 1 .
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Packing profile plot

1780
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x = 1.578[=]
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D224,

BT St B 4 A Temperature at flow front

Temperature at flow front
= 213.4[C]

- i "*_ =
271.2

IZEQ.D 25_2;5[]“. =
| 266.8

Pud
=
I._l":.-
=

X
j 178

132
-84

AUTODESE
MOLDFLOW INSIGHT

B Above figure showed the temperature at the part. Melt enters cavity at 270C

B The polymer recommended temperature range: 250~270C

B From above plot we can see that the temperature drop on the part are in this

polymer recommend rang. 15



S STXY i 22 & Clamp force

B The maximum clamp force is 577Tons , machine Tonnage :1700T ,

B R8i8 )1~ 57Ttonne Wl & [ 91700T ,.

600.0 Clamp force:XY Plot

= =T.514[=]
J|I ¥ = 5T7. 4[tonne]

500.0 II|'

w1

Q@
= .
C  300.0-
S X
= |
200.0 - 4
100.0 -
0.0000 -aiF- T — B e E—Y ST .
0.0000 10.00 20,00 ) 30,00 40,00 50,00
Time|s] yr v
X 0
]

16



YRR E Weld lines locations

Weld lines
= 135.0{deg]

[deg]

l 135.0

115.4

95.12

16.08

36.44

AUTODESE

MOLDFLOW' INSIGHT 62

a4

The weld lines is visible at hole, adding the vent at the weld lines position.
B Above figure shows the location of weld-line on the part.

B The weld lines form less than 75 degree of the two melt were expected have a bad quality.
17



R VAES Air traps area

B The result shows areas of the cavity that may require additional venting, it should be
viewed in combination with the filling
pattern result.

Air traps

i oxy
N RAEEFNAE FIEEL E, EEIRAFS.

B Air traps occurs at hole and weld line, please pay attention to improve vent.

18



T 3 T HH 3L P R e D) Time to reach ejection temperature

Time to reach ejection temperature
= 84.40[s]

[5]

I 84.40

65.06
4573
26,39

1.051

AUTODELE
MOLDFLOWW INSIGHT

77 I B T L I R N 18] 926s. (ANELSETTS LI [A])

B at 22s ,the part freeze 99.5% can be ejection.(except mold close and open time).

19



MK JKP MOLD CO.,LTD

V7 = Sink marks estimate

Sink marks estimate
Scale Factor = L0O0O

[mm]
. 0.0510
0.0383
0.0255
0. 0000 [mm ]
S o co0u o) [ 5T
* i
0128 ; -

> 0. 0000 [mm]
O, 0000 [mm
O, 0000 [mm

I 0.0000 7
0. 0232 ﬁ
i3

AUTODESE 136
MOLDFLOW' INSIGHT 54

o 0.0293 [mm]
0. 04687 [mm]

0. 0476 [mm]

B The product sink marks is not greater than 0.03mm, which is considered invisible. At
present, the depth of the product sink marks is 0.0654mm,Have risk of shrinkage.

20
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72 BRI AT, Ok 14E Deflection-All

\
— 1

B Note : warpage shape magnified 1X for display purposes. (The undeformed part display transparen

P BAR R KR +45K LB X 2.85mm,

Deflection, all effects:Deflection
Export Units: = (0,922, 0.922, 0.877)[%a]
Transition Temperature = 1000

[mm] '
2.856
- eamr

2.182

I L.507
' 0.8330
0.1586
AUTODESE
MOLDFLOW' INSIGHT

VA
ﬁ -143

136

B The maximum shrinkage and deflection value is about 2.85mm.

21
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FERX AR, TRUK3fE X-deflection

B Note : warpage shape magnified 3X for display purposes. (The undeformed part display transparen

P2 X R B KA T +47 KA 4 R 1A X 3, -2.78~1.30mm,

Deflection, all effects: X Component
Export Units: = (0.922, 0.922, 0.2T7)[%]
Transition Temperature = 3.000

0. 5206 [mm]

[mim]

. L.303

0.2795

PI-0..458T [nm] |
|_0.7442
-1.768
I 0. TES3 [mm
-2.791
L
AUTODESK’ :
MOLDFLOW' INSIGHT :

B The black arrow indicates shrinkage and deflection moved inward about -2.79mm.
B The red arrow indicates shrinkage and deflection moved inward about 1.30mm.

22
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FERY R AR, K3 Y-deflection

B Note : warpage shape magnified 3X for display purposes. (The undeformed part display transparen

PR Y 5 R B KA T +4 KA 4 R 1A £ X 3, -0.44~0.57mm,

Deflection, all effects:Y Component
Export Units: = (0.922, 0.922, 0.2T7)[%]
Transition Temperature = 3.000

[mm] 0741658 [mm]
0.3200 :
L 00649
-0.1901
I
e v
AUTODESK :
MOLDFLOW' INSIGHT :

B The black arrow indicates shrinkage and deflection moved inward about -0.44mm.
B The red arrow indicates shrinkage and deflection moved inward about 0.57mm.

23
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FERZT A, K3 Z —deflection

B Note : warpage shape magnified 3X for display purposes. (The undeformed part display transparen

FERZIT R BRARTE +45 /KR BRI B X -1.81~0.08mm,

Deflection, all effects:Z Component
Export Units: = {0.922, 0.922, 0.377)[%]
Transition Temperature = 3.000

[mm] . ' B ' »
2 i I ¥
. 0.0861
-0.3882 i

l_m

1337 pPL-0. 8825 [nm] | -
I-l.all

AUTODESK 'i;:

MOLDFLOW' INSIGHT

-60

B The black arrow indicates shrinkage and deflection moved downward about -1.81mm.
B The red arrow indicates shrinkage and deflection moved upward about 0.08mm.

24
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From the above analysis

The cycle time is about: 4.64(filling) + 35(cooling + packing ) (predict) + 15 (open & eject)

=55sec

The pressure is reasonable and there will be no filling problem in this part. (refer page

14.15)

The weld lines is visible at the hole location, adding the vent at the weld lines position.

(refer page 17)

The end of ribs and weild line have air trap .need to improve vent. (refer page 18)

This part have uneven shrinkage at the X,Y,Z direction, and volumetric shrinkage result in

the warpage.

Conclusions & Suggestions

X Component

Y Component

Fill time Injection pressure Volumetric shrinkage
4.64sec 85.77Mpa -1.56~15.46%
Deflection: Deflection: Deflection:

Z Component

-2.78~1.30mm

-0.44~0.57mm

-1.81~0.08mm

25



MOLDFLOW REPORT

Thanks

26



