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Abstract: Recently, regulations on fuel efficiency and CO, emissions have been reinforced in automobile industries. As
a result, many companies make an effort to satisfy these regulations by adapting composite materials to the automobile
body as well as its components. In particular, the lower control arm in the suspension system is subjected to heavy
loads and is designed to be thick to meet operating loads. Therefore, it is essential for the lower control arm to reduce
weight and to secure the durability assessment. In this paper, we conducted structural analysis by performing stress and
stiffness analysis under given load conditions through finite element analysis, and verified whether it satisfies the load
and stiffness conditions. The inertia relief method is adapted to the process of analysis, and the principal stress is used
as a criterion for evaluation. Based on these results, the durability assessment is carried out using the stress-life method.
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Fig. 1 Finite element model of CFRP LCA
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Table 1 Properties of T300/PEEK

Properties Types Carbon fiber | PEEK resin

Model T300-3000 APC-2/AS4
Density[kg/m’] 1.75¢3 1.6e3
Tension strength [GPa] 3.53 2.13
Elastic Modulus [GPa] 230 134
Possion’s ratio 0.2 0.38

Table 2 Material properties of laminated CFRP

E, (GPa) E, (GPa) E,(GPa)
56.818 56.818 9.091
G12 (GPa) G23 (GPa) G31 (GPa)
21.447 2.399 2.399
Vi Va3 V31
0.324 0.318 0.051
000
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Fig. 2 Stress-strain curves of each material
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Table 3 Results of inertia relief analysis: Max. principal H Ao AlgE B AE FFx9 Y 4=
siress 2 F AN 2 o FANE AHsstoay
Subcase GVW Forward Forward T A zAL 9E spesde gdolsg), 10
impact | braking#] AEHA ) A4S dnew aHE F 397}
%ﬁﬁ 14.43 197.9 205.0 Ao E2A F A= FF 0] 10,000 N
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Fig. 3 Results of stiffness analysis (a) X-direction (b) Y- o
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Table 4 Results of fatigue strength by stress-life method

Load case Max damage (%) | Worst life repeats
bf;k.ﬁ erg 6.456¢-8 1.549¢7
bﬁ;’i‘i’; Zr#d4 8.568¢-7 1.167¢6
bii‘i’g;s% 3.987¢-7 2.508¢6

Strain amplitude (log scale)

Elastic 7 S ‘“\
strain T n‘

1 2N,

Reversals to failure, 2N, (log scale)

Fig. S e-N curve

200
250

Stress, g, (MPa)
g

36 40 44 48 52 56 6.0

Cycles number, log N (N: Cycles)

Fig. 6 S-N curve of [0/90/45/-45]; CFRP
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