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An Evaluation of the Fatigue Properties for External Panel Using Low Density SMC

Eun-sung Kim*

Abstract

A research for application of LDSMC(Low Density Sheet Molding Compound) composite is in progress for lightening
the weight. This paper has performed fatigue test and simulation of external panel for Korean commercial vehicle. Before
the fatigue test, static test was carried out. From the test, the structural safety was investigated using Goodman diagram.
After the static test performance, the fatigue test was conducted at a range of load frequency 5Hz, a stress ratio(R) of
0.05 and an endurance limit of 10° to obtain the S-N curve. The S-N curve is applied to the fatigue analysis of the external
panel assembly. The result of FEM analysis was in accord with the experimental result within 83% confidence. It showed

that the process to set up the safety range of allowable error is required in process of the design and simulation verification.
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Fig. 1 Equipment and Specimen of Fatigue Test
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Table 2 Mechanical Properties of SMC

Specific Gravity 1.86
Tensile Stress(MPa) 90~110
Tensile Modulus(GPa) 13~14
Flexural Stress(MPa) 150~160
Flexural Modulus(GPa) 11~12

Table 3 Results of Tensile Test(LDSMC)

No Tensile Stress(MPa) Tensile Modulus(GPa)
1 86.05 12.72
2 68.33 9.76
3 80.23 11.46
4 80.30 11.47
5 72.64 10.38
6 67.94 9.99
7 81.05 11.58
8 75.83 10.83
Mean 76.50 11.02
Table 4 Results of Bending Test(LDSMC)
No Flexural Stress(MPa) Flexural Modulus(GPa)
1 181 8.44
2 170 7.45
3 174 8.11
4 168 8.23
5 166 7.55
6 172 7.50
7 178 7.52
8 162 7.47
Mean 1714 7.78

833

Wpo] Au Aol HE A% SMC 9 AL 4§ T 49,
W ol u Pt A okt oy el 7]
dEt o] gt

3.2 MH|Z SMC =Egxte| m|=2EN Hit
Fig. 4, Fig. 5= 2l4ud 2& AHg SMC HraA9f <l
A-QH B 2ZARE Tl 4 SNARES A& A

Ao dis) 27k ekl Zloltt.

4 O)e Fig 49 2418 2t %k~ AEH %a !
of et 2(log)F4==
Fo o5t #2 A9
A3t 7} Fig. 52 2, %

SEl

s

w3t A
23} Fi
ﬁ%ﬂi

>~ 2
%

olo >

Nk

1 oo

1g.
-,%0 ai

L Ay A= 2

Fatigue test result
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Fig. 4 S-N Curves for Low Density SMC(Max. Stress)
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Fig. 5 S-N Curves for Low Density SMC(Amp. Stress)
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