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Numerical simulation for factors influencing performance of glass fiber reinforced PA6 welder shell
ZHANG Shouhui'?, MENG Fantao'
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2. Shandong Aotai Electric Co.,Ltd.,Jinan 250100, China)

Abstract : Performance of glass fiber reinforced polyamide 6 in welder housing applications was taken an in-depth look.
Based on the ANSYS software platform, detailed static simulation and falling ball impact simulation analysis were carried out,
aiming to reveal the influence of key parameters such as glass fiber content, glass fiber length-diameter ratio and glass fiber orienta-
tion on the performance of the welder shell. In the static analysis, the results show that when the shell is subjected to a tensile force
of 2 500 N, the increase of glass fiber content has little effect on the stress strength of the welder shell, but it can reduce the deforma-
tion degree of the shell. In particular, when the glass fiber content exceeds 25%, the equivalent stress tends to be stable (about 51
MPa), showing an excellent reinforcement effect. In addition, the orientation of the glass fibers has a significant impact on the perfor-
mance of the welder housing. When the fibers are oriented along the X axis and the Z axis and each account for 50% (the direction
vector is 4,) , the equivalent stress of the shell reaches 54.6 MPa,and the deformation is the smallest, only 0.5 mm, which is compara-
ble to the shell with 40% glass fiber content. However, the increase of the aspect ratio of glass fiber has no significant effect on the
equivalent stress, but it helps to reduce the deformation. Furthermore, through the impact analysis of falling balls, it is found that
with the increase of glass fiber content, the equivalent stress of the shell gradually increases, and the deformation gradually decreas-
es. It is particularly noteworthy that when the glass fiber content is less than 20%, the welder shell is prone to crack under the
impact. However, when the glass fiber content is between 20% and 35%, the shell exhibits excellent impact performance and no
cracking.
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Tab.1 Basic parameters of materials
Sampl Diameter/ Density/ ~ Young modu- Shear modu-
atpie wm (grcm™) lus/MPa lus/MPa
GF 11 2.6 7300 2991
PA6 1.14 1111 411

®2 GFRERRMEAMHESH

Tab.2 Parameters of composite with different glass fiber contents

. 4 Young modulus /MPa Poisson's ratio Shear modulus /MPa
Sample Density/(g-cm ™)
X Y VA XY Yz XZ XY Yz XZ
PA6+5%GF 1.17 1294 1296 1290 0.33 0.34 0.34 478 480 481
PA6+10%GF 1.21 1482 1 486 1480 0.33 0.33 0.33 547 551 553
PA6+15%GF 1.25 1700 1706 1689 0.32 0.32 0.33 628 634 637
PA6+20%GF 1.28 1926 1925 1917 0.32 0.32 0.32 720 726 725
PA6+25%GF 1.33 2183 2182 2171 0.31 0.32 0.32 819 825 825
PA6+30%GF 1.37 2459 2458 2 445 0.31 0.31 0.31 925 933 932
PA6+35%GF 1.42 2776 2775 2759 0.30 0.30 0.30 1047 1057 1056
PA6+40%GF 1.47 3127 3126 3107 0.30 0.30 0.30 1182 1194 1193
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Tab.3 Parameters of composite with different length-to-diameter ratios of glass fiber
. 4 Young modulus/MPa Poisson's ratio Shear modulus/MPa
Sample Density/(g-cm ™)

X Y VA XY YZ XZ XY YzZ XZ

PA6+30%GF-10 1.37 1982 1990 1970 0.32 0.32 0.33 735 742 746
PA6+30%GF-20 1.37 2459 2458 2 445 0.31 0.31 0.31 925 933 932
PA6+30%GF-30 1.37 2755 2754 2737 0.30 0.30 0.30 1039 1050 1049
PA6+30%GF-40 1.37 2932 2931 2911 0.30 0.30 0.30 1107 1119 1118
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Tab. 4 Parameters of composites with different glass fiber orientations
. 5 Young modulus/MPa Poisson's ratio Shear modulus/MPa
Sample Density/(g*cm )

X Y 4 XY YZ XZ XY YZ Xz

PA6+30%GF-a, 1.37 2459 2458 2 445 0.31 0.31 0.31 925 933 932
PA6+30%GF-a, 1.37 1767 3375 3374 0.18 0.32 0.18 560 1273 561
PA6+30%GF-a, 1.37 3375 1767 3374 0.35 0.18 0.32 560 561 1273
PA6+30%GF-a, 1.37 3375 3374 1767 0.32 0.35 0.35 1273 561 560
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Tab. 5 Effect of different glass fiber content on impact performance of welder shell

Performance PA6+ PA6+ PA6+ PA6+ PA6+ PA6+ PA6+ PA6+
5%GF 10%GF 15%GF 20%GF 25%GF 30%GF 35%GF 40%GF
Stress intensity/MPa 64 79 90 105 110 115 122 152
Total deformation/mm 9.5 8.7 8.3 7.2 7.0 6.6 6.3 6.6
Damage (Yes/No) Yes Yes Yes No No No No Yes
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Tab. 6 Effect of different orientation of glass fibers on impact

performance of welder shell

PA6+ PA6+

PA6+ PA6+
Performance 30%GF-  30%GF- 30%GF-a, 30%GF-a,
a, a,
Stress intensity/MPa 115 142 167 181
Total deformation/mm 6.6 8.8 7.0 6.2
Damage (Yes/No) No Yes No No
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Tab.7 Effect of different aspect ratios of glass fibers on impact

performance of welder shell

PA6+ PA6+ PA6+

Performance 30 ;126; 10 30%GF- 30%GF- 30%GF-
20 30 40
Stress intensity/MPa 110 115 118 119
Total deformation/mm 7.2 6.6 6.4 6.3
Damage (Yes/No) No No No No
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