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Abstract: At present, the female driver gradually increased, but the development of restraint systems is mainly aimed at
the male drivers, how to protect women drivers become a serious problem. In this paper, based on the existing driver
restraint system configuration, combined with the simulation analysis method to calculate the effect of the restraint
system to protect the female drivers, by contrastive analysis, it can identify the lack of current driver restraint system
configuration and optimize, so that it can simultaneously satisfy the requirements of injury for male drivers and female
drivers(E-NCAP version 2015), to improve compatibility with the driver restraint system.

Key words: Female Driver; Restraint System; Driver airbag;Optimization

LB RARRGLE ST

FE', X', HIEFE", BEWR'2
" ELERGT L, FE, FE, 300300
HIE T AP TFESERE, K, 43, 300130

E-mail : lihongyun@catarc.ac.cn

WE: A7, *MEBRRRIIES, BAHARAZAGN T RS ABEER R ALk, dofT ZIF09HFP B3 7R A
A AR R B ) A 4‘\3;#&#%%75% HRARFZARE, ééé\bfﬁ/\#fr%&, HHEZARRGM B R
BRAp R, Bt oA, REBAMER R AR RAAREG R F TR, EERBE T HLTEER
RFede b B3 R a9 EHE K (20150E-NCAP), &L R R Z KRG ERH,

KRR *TMERR; HRALA; BRRAAE; RS

1 518§

b5 B E 4 B PR FE, i B AR R . A 2SR, Bl E AT R R O
1000 J3. 11 H #2450 FUCHC 3R 5 240 R GK 2 02 DL S B I OB TH, X S /N I Lot 2 5 51 2% 8
B, fE—ERE LR T AR RARAGMIERE. E2E, HAMEEM FMVSS208 (2014) HH#lA 25 i &
PEFIRERE T . BRI E-NCAP K44E 2015 4E348 50 A FLIEHAERE T, - HIei CEREZL G, Ak ff G HE
Fe b1 A LB o Bl WL, R T R 0 Lt s T R o I S [ Bt g, A AR SRVE AN
C-NCAP ¥ [l & g o DRI, B FE PR 0k G120 R RG R VT IC AN A, HA BRI I SEANE R Lo

ASCREIA W LW RARRGRE, S&E0HTFR, HEIZAR RGN Lot 2 50 0 iR R,

5 BPEE R GRS RO o i, R A R AT SO AL, A R R B gk A AN A %Amﬁ%
HESK, RS RAR RGN ILE S HeA .

INFATS Conference in Chongqing, November 13-14, 2014 238



2 BB RARAGREGES

ARSCIRAEIE R CAD Bl AR R G S8, AL 4R 50 2 BLIE TRl 25 Bk 53 M 29 R R G AR, JF
PAiZ 4 U4E 50km/h IE T 100% 2 2 41 11 BE o flf 13 00 3R A5 A B oy, BEAT X0, PRAEASE I RS ERIAE R L

2.1 BUEREHEREEEY

DiFB R OOFR AR . AL AR . AR e, D7 IR, Ber AL, eSS, ER T CE Hybrid
125 50 A BERBN, FFRBHRAARL S REREME, Wl 1R,

Figure 1. Model: male driver
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Figure 2. Contrast: shoulder belt force
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Head Acceleration Res.
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Figure 3. Contrast: head acceleration
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Figure 4. Contrast: chest acceleration
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Chest Deflection
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Figure 5. Contrast: chest deflection
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Figure 6. Left femur force(male VS. female)
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Figure 7. Shoulder belt force(male VS. female)
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Lap Belt Force
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Figure 8. Lap belt force(male VS. female)
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Chest Acceleration Res.
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Figure 9. Chest acceleration(male VS. female)
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Figure 10. Head acceleration(male VS. female)
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Chest Deflection
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Figure 11. Chest deflection(male VS. female)
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Figure 12. Female head contact with the airbag(45ms)
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Figure 13. Male head not contact with the airbag(45ms)
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Table 1. Male dummy injury value and point
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5% (Nm) 42-57 13.77
S B 77 (kN) 1.9-3.1 0.75 2
Hifii 77 (kN) 2.7-3.3 1.17
JE 4 2 (mm) 22-50 26.7
ik 4.16
A3ms (g) 38-60 48.55
Fe R BBE A7 (KN) 0. 138
3.8-9.07
A KRR A (kN) 1.36
PN 2
Jr g% (mm) 0. 358
6.0-15.0
F B E (nm) 4.977
e k11 0.38
R TI 0.216
0.4-1.3
Tk TI 0. 281
/IR 1.66
R TI 0. 28
J /BB E AT (KN) 1.907
2.0-8.0
A /NRE A (KN) 3.01
&t 14. 82
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Table 2. Female dummy injury value and point
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FEAEAE T & (um) 18-42 34.37
kg8 1.27
VC(m/s) 0.5-1.0 0.11
N JE 47 (kN) 2.6-6 1.67 4
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Table 3. Female injury value change by optimizing belt limiter level
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Figure 14. Closest distance between female and SW (belt LL2500)
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Figure 15. Closest distance between male and SW (belt LL3000)
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Table 4. Male driver injury value
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Table 5. Female driver injury value
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i 1.27 1.7 1.62
VC 0.11 0.1 0.1
it 9.27 9.7 9.62

4.3 FEIEFERK

TR Y [ A 1) A R 35t 7D 29 293000N, R I5tAT R 20mm, K 1) A 1 S a5t 0 PR AR B 2500N, 73 e A A
Jis A3 N B AL F LRI . 73 Hr 45 R AR 6 TR »

INFATS Conference in Chongqing, November 13-14, 2014 247



Figure 16. Closest distance between male and SW (belt LL3000, hole 20mm)
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Table 6. Male injury value change by optimizing SC
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Table 7. Female injury value change by optimizing SC
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Chest Deflection
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Figure 17. Male driver chest deflection
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Figure 18. Female driver chest deflection
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