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T.D. Papathanasiou, Flow induced alignment in composite materials
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Flow analysis

Orientation
information

Element properties

Material parameters

Polymer | Grade Name |Producer | PAG | Ultcamid B3 W37 |BASF

Mechanical Properties Fiber-filled polymer - Experimmentsl prope

Paisson's ratia w12 037 i

Poiznn's ratin w23 054 =)

ModulusEL (fiber direction) | 12864011 (ymeicm*2) Structural simulation
Modulus EZ {tranzverse direction) |4 4%+010  {dymeliom*Z) Softwa re

Shear Modulus & 1524010 (@ymedcm*2)

CLTE al (fiber direction) 2e-005 (1K)

CLTE a2 (transverse direction) 5m5e-005 (1K)
Fiber Length/Diameter LD} 206
Interaction coefficient oot i)

Fiber weight percentage 35 (%

ThL
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Warpage_X-Modulus

x102 [MPa]
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Load
2kg of force applied at the handle
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Material type End deflection,
mm
Aluminum alloy 0.152
. 0.928
0.987

2.95
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Long fiber Short fiber

5, Mies
[dwg: T5%)
+1.E65=+01
+1717e+D1
+1.55F7=+01

+1.55 7=+
+1503e-14

OCE: Jap-2.04b  AbaqusSlandad B.3-1  Sun Jan DS 10:44:46 GMT+08: OO 2012

OCE: Jap-6.040  Abaqus/Slandaid 6.3-1  Tue Jan 10 14:42: 11 GMT+0E: DD 2012

St=p: Slep-1
Inciement 1: SlepTime = 1.000

1: SlepTime = 1.00D
Primary Yai 5, Mises
Delaimed Yai U Delaimalan Scak Faclar: +2.161e+D1

Max von Mise stress 1.4 MPa Max von Mise stress 1.8 MPa

Fiber reinforced material has a more uniform stress distribution
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Filling_Fiber Orientation (Skin)
%100 ]
— g 1.000

0.956
0911
0.867
0823
0.778 |
0734
0.690
0.645
0.601
0.557
0513
0.468
0.424
0.380

— 335

331
55

I
359
ey 280
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Evaiuation

0.0 mn

=2

LR RENR T e

Moldex3D

Fillng_pe Fromt Time Mek Fromt st 4901 sec
x10 0 fsec)
- e

0o 200 mn
]

NODAL SOLUTION AN

AU 18 Z00&
ig:00:02

STEP=1

HUB =2
FREQ=Z56. 723
usM (ava)
Raye=0

DMX =93.149
SMN =.0971
SME =53.14

— I I
.097113 20.775 41.453 62,132 82.81
10.436 31.114 51.793 72.471 93.14%
Moldex3D-IZAnsys Engine Cover Modal Analysis with IS0, Mede #02 256.7 Hz
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Filling and Cooling Results

Moldex3D

Filling_Metlt Front

%10 -1 [sec]

9928
9.267
8.605
7.943
7.281
6.619
5.957
5205
4633
3971
3310
2,648
1.986
1324
0.662
0.000

142
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Melt Front

Moldex3D

Cooling_Temperature

=10

X

7

0 focy

285.290
276.397
267.503
258.610
240.717

240.823

205.250
196.357
187.463
178.570
169.677
160.783

151.890

Cooling Temperature

Mil

minnotec



Orientation and Melt Front

Moldex3D

Filling_Metlt Front

%10 -1 [sec]

9.928
9.285
8.642
7.998
7.355
6.712
6.069
5.425

4782

4139
3.495
2.852
2.209
1.565
0.922

0.279

I 335

‘ 332

— 270
1.00

Moldex30 R 6.3.2(0453) 17:31:20.08.25.2003
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2HPERE (FHTHD)

Moldex3D Moldex3D
Filling_Melt Front Filling_Melt Front
x10-1 [sec] x10-1 [sec]

1.387 1.629
1.360 1586
1333 1544
1.307 1 1.501
1.280 1.458
1.254 1415
1227 1373
1.200 1330
1174 H 1.287
1147 1244
1121 1.201
1.004 1.159
1.067 1.116
1.041 1.073
1.014 1.030
0.988 0.988
Moldex3D Moldex3D
Filling_Melt Front Filling_Melt Front
x10-1 [sec] x10-1 [sec]
2.042 3.280
1.972 3427
1.901 2974
1.831 2.822
1.761 Ll 2.669

- 1.690 2.516

L 1620 2.363
1550 2210
1.480 2,057
1.409 1.905
1.339 1.752
1.269 1.599
1.198 1.446
1128 1.203
1.058 1140
0.988 0.988
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Filling_Fiber Orientation
x10 -1 [

9.757

9,332

8.908

8.484

8.059

7635

21

6.787

6.362

5.938

5514

5.089

4.665

4241

3817

3.392
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Projected angle [deg]
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