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Safety design for front rail of uni-body vehicle

Qifeng REN?, Ying YANG? Jingang TU? Xiugin ZHANG* Shenrong WU?
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Abstract: The front rail is one of the most important components to transmit crash load and absorb impact
energy in vehicle frontal impact. The strength and deformation mode of the rail directly affect the crash pulse
of the vehicle, the integrity of the compartment, and the severity of occupant injury. Due to its important role
played in frontal impact, the design of the front rail of a uni-body vehicle is systematically studied. The DOE
with the height, the width-height ratio, and the thickness of the cross section of the rail as three design
parameters is processed. An optimized design with higher load capacity, higher energy absorption, and better
stability in progressive collapse deformation mode is found. The simulation results are correlated with the test.
Thusthe design is validated.
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Table 2. Orthogonal test table
F2 EXRBER
S
B 5 At
= 5/t JE§URS
1 A, B, C, A;B,C;
2 A, B, C, A,B,C,
3 A, B, Cs AB;C,
4 A, B, C, A,B,C,
5 A, B, Cs A,B,C,
6 A, B, C, A,B;C,
7 A, B, C; A3B,Cs
8 A, B, C, A;B,C,
9 A, B, C, A;B5C,

3 B

Ty bR, PR A O A B, HAREARA R 2 PRl (3 S A A I A . B
i, HEAREALBIMATTERES ), FIN A ERENR5AE, TCE 2R, &, ASCERIRNTH ST
AR AN A 17 T35t AR AR T 00
3.1 BSITE

29K Spe AT R 6 AN H I, AE Mass AT RN, IFIRT 9 mAE ST Al R, BRI
Bk,

Figure 1.Bending mode
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Figure 2. Force on unit length of the cross-section of the bending rail
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Figure3. Axial collapse mode
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Figure 4. Force on unit length of the cross-section of the axial collapse mode
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Figure 5. Deformation of test
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Figure 6. Force on unit length of the cross-section of test rail
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