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Product Info.fL l:ll:l'f;:r 4% Part Name 7= i, % #¢:Panel

Mold Number #i E.44*5:TBD
Prepared by i 5 #il{E: asher wang
Date Prepared H #: may 29th 2017
Version hfit 4 : Rev.1

Actual of cavities SZPr H A% 2

Number of cavity analysis 43 #7 i H A% 1

Part Material %2 [z #1%}:PC+ABS

Type of analyses 73 #r26%: Cool + Flow + Warp

Analysis Purpose

> Validate potential problem after the part and mold design %1l A] GEFFAE B 1) AR 7 i Al AR B

Bt e s

» Check the fill balance pattern, weld line, air traps, and predict the needed clamp force and
injection pressure, warpage. & Hiiiat A, LM E, WA E, Prssisi JE8E /)

AT

> Estimate cycle time 114 J&

Input Model Description

> The runner system and cooling circuits is simulated as the mold design. AR5 H 1511 2 37

TERE K A

Result Required

> Filling result Jizh4s 5#
> Cycle time result J& {145
> Warpage result 28 & 45




Product Info./= iz &

Part Details and Tool Description

Part Name:j~ i & 1

/

CAD File / Version/ Date 1 % & 3t il }fi 7

X-T

Part Volume 7= i i #

40.7(1) cm”3

Nominal Wall Thickness = it *F 1) B & 1.7mm
Tool Description i # i 1Cavities
Injection machine Tonnage I # #l & /
Process Setup
Material # fig #f £ PC+ABS
Injection time F % fi} [i] 0.8s
Material temp # ¥ ii & 290 [deg.c]
Mold temp & E i & 75 [deg.c]
Velocity/Pressure Transfer (% volume) # {§ It {k f 98 %

Packing Pressure/Time } f& [£ 11/ [

80%filling pressure /5s, 80%filling pressure /3s

Project Area 7= i & 5% M

94(1) cm”2




Material Data & Molding Parameter #1 %Mz AT S5

B The material datas are from supplier is in moldflow database and shown in the pictures below

Material Property

PC+ABS (Cycoloy XCY630 from SABIC Innovative Plastics US, LLC) Melt Temperature Range (°C) 275~300
Solid Density (g/cm3) 1.1453 Mold Temperature Range (°C) 60~90
Maximum Shear Rate (1/s) 60000 Ejection Temperature (°C) 103
Maximum Shear Stress (MPa) 0.4 Absolute Maximum Melt Temperature (°C) 340
MFR (g/10min) ( 275°C/ 5 Kg) 400 Recommended Melt Temperature (°C) 290
Filler Unfilled Recommended Mold Temperature (°C) 75
10000+ T=273[C]
T=2833[C 1.000+ Specific Volume vs |emperature P=0[MPE
T=2017C | PVT properties: s
T=300[C] =100
P=150[M
100.0 - a:5a00 P=200[M

Viscosity [Pa-s]
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Please provide an accurate material list
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Product Thinkness Anysis 7= i B JE /3 #7

Mesh Thickness Diagnostic [mm]
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B This above plot used different color to show the thickness of this part.
B We can see that: the average thickness of this part is 1.7mm.
B Total part weight = 45g (1), the cold runners weight =6.4g



Injection Gate Design ik 11 %11

Cold
runn

Hon—tapered U-shape
Width 5] mm

Height (=diameter] B \ L D|a 12 mm

B The mold is the cold runner and point gate
M The runner layout was based on the 3D drawing.



3D Mesh Analysis 3D &3 #r

B Specification: the type of model used 3D mesh analysis

Tetrahedras -

Entity counts:
Tetrahedra 5543505
Connected nodes 180291
Connectivity regiona 1

Volume by element types:
{Mold blocks and cooling channels are not

included)
Tetra: 40_73e7 cm~3
Total: 46 _ 5223 cm™3

Volume by components:
Cavity: 40_736e7 cm~3
Insertsa: 0 em~3
Mold blocks: 0 cm~3

bapect ratio:

Maximam Rverage Minimm
95.82 L 1.08
Maximum dihedral angle: S G

AUTODESK
MOLDFLOW INSIGHT



Cooling Channel Design Analysis ¥ 1 7Ki& ¥t 20 #T

B Coolant was specified as water 75C, Cooling time as 25 s



Fill time (Animate & Contour) 78} 7] ( Z&S+5 )

B This result shows how the melt flows through the cavity.  Fill time is about: 0.8sec.
Shift+F5, you will see the animated flow

Fill time i
= 0.0141[s] .
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Fill time (Animate & Contour) 78} 7] ( Z&S+5 )

B This result shows how the melt flows through the cavity.  Fill time is about: 0.8sec.
Shift+F5, you will see the animated flow

Fill time
= 0.0141[s]

0.8441

0.6331

04220

0.2110

== 0.0000

161
AUTODESK L I -33

MOLDFLOW' INSIGHT Scale ( mmnmy) -64




Fill time (Animate & Contour) HE7eH} 7] ( &+ )

Fill time

= 0.8441[s]
s]
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B The 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._
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Flow Front Temperature i i

Temperature at flow front
= 304.6[C]
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B Above figure showed the temperature at the part. Melt enters cavity at 290C
B The polymer recommended temperature range: 275~300C

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

23
75



Pressure at the V/P switchover ¥ {% & JE 77

Pressure at /P switchover
= 59.58[MPa]

[MPa]

l59.58

44.68
29.79

14.89

0.0000

W Above figure shows the pressure distribution through the flow path inside the mold, at the V/P switchover of the filling phase.



Injection pressure JE¥)E /7

B The maximum value is 60Mpa, Injection pressure specified at Packing is 48 Mpa
B The filling pressure are within moldflow recommend value which can acceptable.

60.00- Pressure at injection location: XY Plot
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Packing profile plot



Clamp Force %t/

B The maximum clamp force is 35Tons.
ORI 777y 35tonne.

35.00- Clamp force:XY Plot
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Weld lines 15454k

Weld lines
= 135.0[deq]

[deq]

I13 5.0

1014

67.78

The weld lines position increases the exhaust




Air Traps K=

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
Time = 0.8441[s] | e

Il.uua _HI\ 'I, \ 1 '|'

0.8750

0.7500

0.6250

0.5000

B Air traps locations mark in blue color.
B Most of the air trapped appear at the edge of part and the tip of ribs that is easy to vent.



Cooling Channels & #1418

B which is in Moldflow Guidelines (temperature rise not to exceed 2~3 C).

Circuit coolant temperature
= 74.88[C]

74.88

14.79

74.69

7460
AUTODESK' ; 1
MOLDFLOW INSIGHT Scale (200 mm)

,! -122

137
-18



Mould Surface Temperature 5.3 [ 15 &

B From the analysis, the mould temperature is expected to be 72.22~102C for

cavities which out of the target 60~90 C temperature.

Temperature, mold
= 102.0[C]
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Time to freeze ;= 3 ZIH 8]

B The result shows the amount of time taken for all of the elements in the part to freeze to ejection temperature.

Time to reach ejection temperature, part:Probe Plot
Time = 55.00[s]

B The time to reach ejection temperature is about 20s for 100 % melt volume freezed,
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Volumetric shrinkage at ejection Tii H Bsf ATk 4

Volumetric shrinkage:Probe Plot
Time = 55.00(s]
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and the surface is sir

B The maximum shrinkage at ejection is 10.7%.The minimum shrinkage at ejection is 0.19 %.



Volumetric shrinkage at ejection Tii H Bsf ATk 4

Average volumetric shrinkage
Time = 55.00[s]

the surface is sink mark
Cut materials
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Iﬁ.?35 A‘_\~
VA AN o A
0 I g e TN S _

5.213 y [5 et [5 5051 L

3.691 L !

i | o I R -

0.6472

B The maximum shrinkage at ejection is 6.74%.The minimum shrinkage at ejection is 0.65 %.



Volumetric shrinkage at ejection Tii H Bsf ATk 4

Sink marks estimate
Scale Factor = 1.000
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B Sink marks estimate:0.1mm



Deflection ZZF

B Note : warpage shape magnified 5X for display purposes. (The undeformed part display transparent)

Deflection, all effects:Deflection
Scale Factor = 5.000

[mm]

Il.UE-‘fI
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Scale (100 mm)

B The maximum shrinkage and deflection value is about 1.05mm.



Deflection ZXF

B Note : warpage shape magnified 5X for display purposes. (The undeformed part display transparent)

Deflection, all effectsX Component
Scale Factor = 5.000

[mm]

ID.BDE?

0.0716

-0.1634

-0.3985

-0.6336

the shrinkage and deflection moved inward about :-0.63~0.31mm.



Deflection ZZ

B Note : warpage shape magnified 5X for display purposes. (The undeformed part display transparent)

Deflection, all effects:)Y Component l
Scale Factor = 5.000

T — —

[mm]

IU.QEBE

04418

-0.0559

-0.35336

-1.051

the shrinkage and deflection moved inward about :-1.05~0.94mm.



Deflection A5

B Note : warpage shape magnified 5X for display purposes. (The undeformed part display transparent)

Ceflection, all effects?Z Component
Scale Factor = 5.000

[mm]

IU.-‘flﬁﬁ?

0.2847 °

0.1026

-0.0795

-0.2616

the shrinkage and deflection moved upward and downward about -0.26~0.47mm.



Conclusions and suggestions %58 g%

From the above analysis

= The cycle time is about: 0.8 (filling) +30(cooling + packing ) + 5 (open & eject) =36sec

= This part will not have filling problem due to the pressure are within the moldflow recommend range.

= There is Weld lines on the surface of the product. (refer page 17)

= Most of the air trapped appear at the edge of part and the tip of ribs that is easy to vent. (refer page 18)

“the surface is sink mark. (refer page 22~24)

= The deflection of XY Zdirection is acceptable (refer page 25~ 28)

Fill time  Injection pressure  Volumetric shrinkage

0.8sec 60Mpa 0.19~10.7%

Shrinkage and Shrinkage and Shrinkage and
deflection : deflection : deflection :

X Component Y Component Z Component

-0.63~0.31mm -1.05~0.94mm -0.26~0.47mm

Please provide an accurate material list






