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Snow L oad and Dent Resistance Analysis of Carbon Fiber
Roof Based on ABAQUS

Xiao Zhi,Du Qingyong, Mo Fuhao', Xing Yang, Li Bei
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Abstract: With the trend of energy conservation and emission reduction, lightweight requirements of
automotive parts are become higher and higher, and the carbon fiber reinforced composite has gradually
become an ideal substitute material for their advantages of lightweight, lower density, higher specific stiffness
and higher specific strength. The mechanical property of carbon fiber reinforced polymer (CFRP) as well as
snow load simulation and dent resistance analysis of carbon fiber roof are invested in this paper. And aso the
stress-strain curves of tension and three-point bend test obtained from finite element method were compared
with the results of an experimental case study. The results are within the coefficient of variation of the
experiments values. Also the carbon fiber roof which consists of there-plies plain weaves can satisfy the
stiffness requirements of snow load simulation and dent resistance analysis. And 58.2% reduction of roof
weight is achieved using the carbon fiber reinforced polymer compared to steel counterpart.
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Figure 1. The preparation of CFRP plate
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Figure 2. Tension test and simulation of CFRP
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Figure 3. Three-point bend test and simulation of CFRP

E 3 AL EEMN =R BRR R T E S

INFATS Conferencein Xiamen, December 4-5, 2015 259



450 N .~
a0] it 2
350 P
g 30] 7 3
= 250] s
N
150 E
100
504
0 ; ; ; ; 0= . . . . .
0.00 0.25 0.50 0.75 1.00 1.25 000 025 050 075 1.00 125 150 175
AR /% A /%

Figure4. Stress-strain curvesfor tension and three-point bend test compared with simulation
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Figure5. Finite element model of snow load analysis

B 5 BAENESESTARTER

2.3 BRAHET R M S HTIREEST

PABRETAE T 8 5 i /0 A AR O ki, LR AE T LM AT A FR TR . vy, Pl H B I Sk AR
N 120mm, R4 B AL B AR X, Y, Z ZANTT RS, TG LRk ET 2 T o 5 DX ST
Sk SRR YET a6 2 (M At oS &R, JF AR 12 0 M AL AL 3 BT B AT 4E T s AR SR AR AR bR R Z T 1) 3
BT ) o 72 R FRAARR R N0 WIE SR N2 R ER Z [m) FEh A 5 AN E I RE, RIS 72 JRy B A AR 22 T 0 Sk
W BB AAKR 28 Z il 7 At 100N (A28, AIWTIN 28 s 2 100N #fi /T AT, BRI AR S/ T
5mm, A ERICHER A 6 .

INFATS Conferencein Xiamen, December 4-5, 2015 260



F=100N

Bk

Figure 6. Finite element model of dent resistance analysis
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Figure 7. Deformation progress of step 2 of two-plies carbon fiber roof
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Figure 8. The analysisresults of two-plies carbon fiber roof
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Figure 9. The analysisresults of steel roof
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Table 1. Theresults of dent resistance analysis

R 1 BRARTSERMSTER

Point it KA H F#E/mm
BREF ST 25 5 HfE A TR . 2 A
1 2.782 1.014 5
2 2.684 0.978 5
3 2.835 0.949 5
4 2.440 4.288 5
5 2.886 4.334 5
6 3.021 4.402 5
7 2.374 3.771 5
8 3.325 3.821 5
9 3.306 4.103 5
10 3.621 3.537 5
11 3.671 3.867 5
12 3.869 3.738 5
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