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Abstract: Vehicle body acceleration curve in collision is an important reference for the design of vehicle safety
structure. Through the analysis of the crash process, we can find the problems in the body design and optimize
the body structure design. The crash curve is a complex, changeable and irregular curve. How to transform this
irregular curve into a simple and practical curve is a technical problem. In this paper, two simplified methods
of dual-trapezoids curve based on crash curve are introduced. One construction method is based on the
characteristic parameter of real vehicle crash curve, the other dual-trapezoids curve construction method is
based on the maximum valley -to- peak and maximum peak-to-valley of vehicle crash curve. According to the
principle of momentum conservation, the time and energy equivalence relationships between the real vehicle
crash curve and the dual-trapezoids curve are solved. In this paper, two methods are introduced and compared.
In order to verify the dual-trapezoids curve results, the paper simulates the damage of the vehicle curve and the
two simplified dual-trapezoids curves, compares the advantages and disadvantages of the two methods.

Key words: vehicle crash curve; maximum valley -to- peak; maximum peak-to-valley; trapezoids curve;
dual-trapezoids curve; characteristic parameter
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Figure 1. Crash acceleration curve
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Figure 2. Typical dual-trapezoids curve
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Figure 3. Dual-trapezoids curve solution flow chart
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Figure 4. Crash acceleration curve of a vehicle
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Figure S. Crash curve and dual-trapezoids curve
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Figure 6. A crash curve and dual-trapezoids curves constructed by two methods
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WIRER 3 Fromixt Lbdgbr, CAAHNT R ZE= COUBRTE 1k S AR - SR 0 o 2495 S 48D /5 463 il 2R 4% S X 100% 3R 7R
JiR 4 2R AR B R DU T B (A S R 22 . MR AR W, JREG 2RI F 4 b5 5 3 T o KB I 5 e B E VR I
KU T A 25 i b (1) AR o R ZE R R I H A = KR R 48 7 A2 22 8-13.3%, Kl 1 FE B (VO A RHR 228 11.1%,
FESEIY) 1 (FX) AHXHRZEN-11.1%. SR 4G il 26 100475 35 16 b 5 R AE S B0 3R BT 0URE T2 8% (149 35 48 A PR AE G 1%
ERRITE A : SkEA5FETEE HIC ARHREZN-38.2%, kEB 3ms I3 AR 2 4-30.4%, FEREIH) /1 (FX)
FHXFIRZEAN 22.2% 0 MAHXT IR ZE RN KL, REIE S B0 XU T3 4 S 5 S A T I A S R 2 K
SO H R, KT 10%MR 2w ik % .

— AR R ZE G BRI, SRR E SR E HIC, SLEF 3ms MUEE . FEBHK M (Nm) FIH0 &
it (mm) X JUMEREREERE IR, — VDGR R iR &S . WK 3 T LA, &XJLAME
5 22 35K IR R AIE S B0 RS U XU T, i LS KA 5 22 8 S 07 B Fe 4 HIC, 1A 3-38.2%, IXFE)
B EE R B S5 E . JE T I KA U 5 W 7 (I V0 B I RURSHs FE 9 1140 49 36 i s KL X 158 22 25 K ) R 4
Ji~ KPR E(VO MBI BTV )1 (FXO, XA EFRFREME S C-NCAP R & PERE IR (A ZFEROK, AT LA
TEVE R R 5y, BIEAE RS R RS R S detr . IRIEEBITHE R, HRERKBGE5ESEZR
EARURS T 0 5 R a I e i S s e, R SERRMSH 3 3, 45 R T DUE i

Table 3 Simulation result table

£ 3 RBLERE

JRGH T HRONGIEE  RTRARE ETRIESH ETRESH
EELAY SfiE SERERERE  ESEREN RPN B RE

{H WG EME Rz (%) WAL EE (%)
N1 4= b 3 217
KEOIERS o 377 74 382
HIC
SR 3ms NEERE  51.68 50.36 26 3598 -30.4
Fi 11
BEBYIIT 09 0.08 11 0 222
(Fy)
i 065
BEKITT 69 0.75 87 5.8
(F,)
2 1469
BEBMHIREIE | o 14.32 36 6.3
(Nm)
4 B 2891
MRBIRATR 50 g 29.94 34 6.9
(mm)
KitEFeF (ve) 0. 09 0.1 1.1 0.1 1.1
KEBIEZE /7 kN 0.15 0.13 1133 0.13 -13.3
R 2 YL =y £ 0.79
WA ) o 0.86 23 102
(mm)
g% (TI) 0.4 0.38 50 038 5.0
IMBE4E S KN 1.9 1.85 26 1.82 47

5 Z5ip

ARSI T P T SRR Y DU T SR BT i, — o 3 T di KA W 55 AR AR XUB T2 I8 )
Tri, —MRBETRALS BRI Tk . SOh IR T PRARI I A UBE T B R T 57735, D8 T B4
JEoR ST %, SO BLIEAS SERn 4E R Rl 200 B, VELRREAT 1 XURE T SR B A TH AR o AR XUBE T S 14
SR, XBIRRESAAT TR, N T B REEAT 0 B BT, A SCHE B SR ANAR R SR s R I T HA 2%
PERBEAT 7RIS, BN AE RO B BT, i i R A U 5 VA A ) 3 A0 OUB TR BB 5 A A0 5 4 b (i BE 1
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