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Evaluation of Mechanical Properties of Glass Fiber Reinforced
Nylon 66 Using Material Nonlinear Analysis

Sung-Ho Yoon™

ABSTRACT

Stress—strain relationships containing the effect of material nonlinearity were experimentally
obtained to evaluate tensile and flexural properties of glass fiber reinforced Nylon 66. The accounts
for the difference in tensile strength and flexural strength were identified through linear analysis
and material nonlinear analysis. Suitable criterion on fracture theory was determined and
fracture behavior was predicted by comparing the result of linear analysis with that of material
nonlinear analysis.

According to the results, glass fiber reinforced Nylon 66, to a great extent, exhibited material
nonlinear behavior. Therefore, material nonlinear analysis is necessary to estimate mechanical
behaviors. Also, maximum strain energy fracture criterion was successfully applied to predict
the structural performance of glass fiber reinforced Nylon 66 and tensile strength should be
regarded as fracture strength rather than flexural strength.
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Fig. 3. Microphotographs of glass fibers in Zytel 80G—33L.
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Fig. 4. Distribution and orientation of glass fibers with various directions.
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Fig. 5. Typical stress—strain curves for glass
fiber reinforced Nylon 66.
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Table 1. Material properties of glass fiber
reinforced Nylon 66.

Type Unit Value
Density kg/mm® 1.33%x1078
Tensile modulus | kgf/mm? 621.6
Poisson’ s ratio - 0.41
Failure strain % 6.2
Tensile strength kgf/mm?> 9.76
Flexural strength kgf/mm? 12.98

Fig. 6. Typical fracture specimens for tensile test.




44 A X L e P e R oA
Ao A Froll A A BLaL glom, <d4e] mlmd £ RE WME 4§ JAnt FL delde dAsiche 3
Fetagel A vehe W7 (Necking) #4-2 23 wde843e9E 7pysielch
=7 ekerh & 2¢0e AR w]AY s el ALEEE - 1Y E
A7} el olet, Aol AlgEle A
3. AT AE vl A SH-HYE A5 27 AR 71Tl R F
e Alg v e de SE-EEE AR
Frke s FEa el AME 22 ale Ay o] AAE g A7 wlxd¥gAde] aeiEo]of gl
3oHAdE s He] sledk ANSYS 4.4A019 34l e} ANSYS 4.4A¢Ae g wlddAde s
AHea A9 el 3 FPAIHoE Type 13 87] S8 SH-H8E A AAE glEA% 4+
Type 11¢] 7 &75 AM&sldcl. oldl Type I-& e, FH-\ygE Ax F ol ge] gzl
23] 102mm, F77} 6.24mm, Fo] 12,48mm o8] A& HAHAAS HERIEE Fo] 9ich
oliL, Type I+ 29o] 102mm, F747} 12.48mm,
Table 2. Stress—strain relationships of glass fiber

%o] 6.24mmeo]t}.

2% 7ellis Fzsf 4ol A48 Type 13 Type
I A#e] f§3es wdgle] vl ook ARggk
S 4% 8474 2-D Isoparametric Solid £2-0]H,
AR 12137001 8age 360700]ch. AlHle
AN o8 YA E A g8 F
o ® grle] 8 AE wixsle] 1379 BAHE 7
sholem, A a-Ha) AR oo

Azo) dysEz o2 y9ld) wel

L,

o

i

o
o &

B ofo

le3
/\
it
b
M
2 o
ol
P

(o}
5 o
T
o o
&
N
fl o

e
Lo
o i
o of¥
o
_F do %
=2
A 8 32
22 e

rﬂ
"
lo 4

Node : 1213

fdt ke g W T 3
[E==Ssasasmnansss o m Rnssss ES=3

Ay 2
(a) Finite element model for Type 1 specimen
p

Node : 1213
Element : 360

: o

(b) Finite element model for Type II specimen

Fig. 7. Finite element models for flexural
specimens.

reinforced Nylon 66 used for material
nonlinear analysis.

Stress, © Strain, ¢ Modulus, ) E
(kgf/mm?) (ue) (kgf/mm?)
1 1.544 2500 621.6
2 4.352 8500 532.0
3 5.907 13500 437.6
4 8.394 28000 299.8
5 9.761 60000 162.7
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Fig. 8. Load-deflection curves for Type I speci-

men through linear and material nonlinear
analysis.
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Fig. 15. Results for linear analysis.
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