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with Variation of Stress Ratio

Jong-Sin Moon"
'LG Electronics

2 o AT AFH 249 AFS % A2bne) AGE RE F
w7y %aziw AP} 38 SEE A= 2 Aol Fhed 7
A

K
BN
[

v}
oty

il

off
_0|L

2
§E

rlo
2
[

o
%0

32

B N N N R P

= m WESY 0o ARWAE B istel vk Sl H2aYS S

| A7) sk 3259 WapE S Sl nhe} 2~6%

12 22l WS )z de] WA, Ashe] vhaly)
selshalrt,

Abstract Plastics have brought a significant progress in reducing the weight of automotive parts and improving gas
emissions by replacing steel parts. The front end module (FEM) carrier, which was made from long glass fiber
reinforced polypropylene (PP-LFT), is one of the most successful examples. On the other hand, more research on the
fatigue behavior and vibration durability of automotive plastic parts will be needed to improve the long-term
reliability. This paper analyzed the durability of the PP-LFT, which is fundamental to fatigue design and analysis of
FEM carrier. Various fatigue tests were conducted at different stress ratios to evaluate the relationship between the
fatigue life and stress amplitude or mean stress level. In the case of a fixed stress amplitude, the change in fatigue
life with the stress ratio was 2~6% larger than the case of fixed maximum stress. Furthermore, this study observed
the mechanism of initiation and propagation of the fatigue cracks in PP-LFT by scanning electron microscopy.
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[Table 1] Mechanical properties of PP-LFT
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[Fig. 1] Fatigue test condition for different stress
ratios (Smax: Maximum stress, Sp: mean
stress, S,: stress amplitude)
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[Fig. 2] S-N curves for (a) Sa, (b) Smax in Case A

[Table 2] Fatigue constants of PP-LFT at different
stress ratio of Case A

Plot S:-N SN

R Sa by Sp by
0.02 64.7 -0.0778 1319 -0.0776
0.1 64.8 -0.0804 1438 -0.0802
0.3 575 -0.0836 164.2 -0.0837
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[Table 3] Fatigue constants of PP-LFT at different
stress ratio of Case B

Plot SmN Siax—N

R Si by St by
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Fatigue loading direction

Fatigue craZ( profile
(a)

[Fig. 4] Images of fatigue fractured specimen(R=0.02,

Sa=27.6 MPa) : (a) fatigue crack profile
along the specimen width, (b) fatigue crack
initiation  region, (c) fatigue crack
propagation region, (d) final fractured
region
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[Fig. 5] SEM micrographs of fracture surface for PP-LFT : (a) fractured by monotonic tensile load (b) fatigue crack
initiation region (c) fatigue crack initiation and propagation region (d) final fractured regionS-N curves for

Sm in Case B
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