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Performance Study of Aluminum-alloy Vehicle Hood
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Abstract: It is an effective measure to adopt aluminum alloy in vehicle body for lightweight, for instance,
aluminum alloy hood. The substitution of steel with aluminum alloy may alter hood’s some structural per-
formances, especially the protection of pedestrian head in impact and stiffness. In this paper, exerting CAE
method, researching the different performance of aluminum hood and general steel hood, and finding the
balance among these performances in lightweight design. The results demonstrate that aluminum hood can
reduce weight and decrease the acceleration peak of pedestrian head, extent the width of pulse. Performance
of mode and stuffiness can achieve improving in some extent.

Keywords: aluminum-alloy; head impact; stiffness; mode

BEERERIAERNTERERR

Eﬂg, }K%, F‘E, %%%
VUR LRI, AR, JEM, S, 241000

Email: wangyajun@mychery.com

B E. RABLSLSEAAEE SRR ZNZ BN RTFRZ—. £F, 88564249
WAt B R ABST AR % . AR B mbe o4 )e, L4l is T, £+ E2 LXK
Yk RATACK AR A AR ., ALK A CAEF %, AT T 4252 R WA £ 5 L@ 4R
ZIWAE S MM RZIAHER, FART BShZT T S eg- Tk, £RXE0, 4864
RANVAETARE, T BATAKIREEIE ik FEAA AR, R E3 A, BEEMERERT, R

TR ER,
KA 8464, kEAdE; RE;, B2A

131§

i 4 [ e 5l 22 VA AINCAPIEAT AR AN
FREI, S AT NORY B AT SOt AR AR 2L
Kahfliens (CLTR AR 7EAT NORY v BAT Ry
FEAAET,  F AT R AR 2 N AR . BT BT AL
BHOR ARG R A EZOR, e, REaMEEE
ST Z MR BRI oA U AL U (R AR A
i, R EICLEPEREI . T WA, A
NS VAR & (Y B i A IR RE T e
IG5 R AT NSk B RERE PR RE S I BE MRS A1
REMI RS, Wi A AE e i v vk B i BT P —
Fopr gz

2 fTAKERHESRIE .. RSB FESH
2.1 T ASKEBRIERIEF 54
17 NP S R 438 ) 1 S A oA 8 50N«

2.5

.[fz adt

f

(tz_tl) (1)

HIC = max{(t, —1,)

t, —t, <15ms
a AR I T A OIS, ¢ A, ok B ) AR 4y
(R FE U TN 45 o ]
MHICE AT (1) 740, HICHAMY 53k
BRI AR AT 0%, IS T D A ok
HIC o« () oc (B)"° )
FRFE SCHRU AT 40, 47 Sk BBl v faj 4k J5 -
ARG, MRS PR RGN BOE L,
RISk FHHHICH AR T NI IR T LR N
2.2 MIERMEES
25 M EE A A 2UnT i R Ak A . AR, E



The 8th International Forum of Automotive Traffic Safety

SRR, YV OIARALL, DO R
EW

=—— 3
12(1—1/3) (3)
T ST 2, ML R A7 2 (4) T
%:
L
s @)
I =kh'L

SOPTORIAE, B OB RG LA, LA AR s ks h 5,
k, RFETEARIN R PR, GBI

o (3) A4 A, 2R E%ﬂi‘ﬂ%lﬂﬂﬁ
LR e b, SRR =0y b b R,
R BEWI B AAZ S B0 T 5 A5 S AG o5 AN B AG o5 1) 5 1
KRN :

~ 1/ 5f€€l steel \ steel =1 44tsteel (5)

MR IR AT, ARG 6 e S AR a2 i, IR
FEWIRE, PR BEAH N H 10,675 50.9mm. AR R JE
f0.878 4 1.lmm. A T i 2 & 7 fPERe 2k, DL
Frvhig @)z bk, Mg AW, 5 5ME
IHL.ommPE &L, 4k AR A G, 35 51 1.0mm

(R DL 1B H TR i A ARSI B 5 <e AT AR )
IR
Table 1. Hood panels of different cases
F1. TEIAREBERIMR
LE pre TR RIER%
ESD B170P1/06mm B180H1/0.8mm 14.44 0
J7%2  Alu-alloy/1.0mm  Alu-alloy/1.0mm 7.58 47.5%
H%E3  Alu-alloy/0.9mm  Alu-alloy/1.0mm  7.242 49.8%
F%E 4 Alu-alloy/0.9mm  Alu-alloy/l.lmm  7.623 47.2%
J7&E5  Alu-alloy/0.9mm  Alu-alloy/0.8mm  12.33 14.6%

HE6 B170P1/0.6mm  Alu-alloy/0.8mm  10.837 24.9%
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Figure 1. Curve: comparison of stress-strains of steel and alu-alloy
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Figure 2.1. Curve: comparison of accelerations time history at
caseland case2
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Figure 2.2. Curve: comparison of accelerations time history at
caseland case3
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Figure 2.3. Curve: comparison of accelerations time history at
caseland case4
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Figure 2.4. Curve: comparison of accelerations time history at
caseland caseS
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Figure 2.5. Curve: comparison of accelerations time history at
caseland case6
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Table 2. Comparison of head injury at different cases

2. ITASKERRIEAIT RS R

HIC 633 657 646 649 620 603

HIC % 0 +3.4%  +2.0%  +2.0%  -2.0% -4.7%
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Table 3. 3 directions stiffness of 6cases

R3. FRLHRHTRMRIEE

ES HEL FHE2 HE3I HFELS HES HEE6

HENIE  33.80 33.44 28.36 28.96 30.58 32.07
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Table 4. Comparison of modes at different cases

R4. TEFRMES

ES FEL HER2 HE3 FHE4 FHES HEE6

B 13.14  19.15 18.06  17.72 1452 1532

BE% 0 45.7 37.4 34.8 10.5 16.6
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