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Research on the Protection of Passenger-side Restraint
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Abstract: At present, the restraint system is basically developed based on the Hybirdlll 50th percentile male
dummy, but does not take others of different statures into account. It cannot guarantee better protective effect
for others as well. Therefore, it is very necessary to study the protective effect of the restraint system on
occupants of different statures. This paper is based on a SUV model of a certain own branch. First of all, it
builds the restraint system model of the 50th percentile male dummy on the occupant side, and verifies it
through the experimental data. Then this paper studies the protective effect of the 5th percentile dummy by this
set of restraint system, and optimizes it next in order to implement the restraint system which has the protective
effect to the occupants of different statures.

The study of this paper shows: first, the protective effect of the 5th percentile dummy is not as good as the
protective effect of the 50th percentile dummy by the restraint system. Second, the injury of the 5th percentile
female dummy is mainly concentrated in the upper body. By optimizing the restraint system, the female
dummy’s head HIC, chest 3ms and chest compression are reduced by 25.8%, 7.4% and 8.3% respectively.
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T 25.8%. 7.4%. 8.3%
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Figure 1. Restraint system model
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Table 1. Friction coefficient
* 1 EBOOHEMAY
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Figure 2. Contrast curve
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Figure 3. Comparison of damage between the 5% dummy and the 50"% dummy
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Table 2. Comparison of damage between the 5% dummy and the 50"% dummy

& 2. 50"06%0 56 AEXTEL

FeAFKA KB HICs k¥ 3ms (g)  MFBEAE (m)  Ma#i3ms (¢) AR (KN AKIEST (kN
50"%5 1 288.55 54.1 0.0256 336 1.1091 1.6352
5"0#ctt 33378 58 0.0253 337 0.5932 0.6943

5 ARLRAGMA T
5.1 5" % Z MR A RBUE S 47
A BLEAMHT, Al bR, I T 5 AR RAW RN B S HG T, IR T
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BRI RF AR TR

Table 3. 5th% Dummy sensitivity analysis
3 3. 5" % A RBUE N TR RHE

Baie BEMF  RME O BEM B

e R JME 1 50% 2 150%
w D ¥ Z [ % 3 -50mm 4 +50mm
WA FLR AN 5 50% 6 150%

FUHRR % 7 -8ms 8 +8ms

225 I 9 70% 10 130%
I 9 70% 10 130%

W AR TSR Z A IR EA SRR LR R E S e HE
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Table 4. Divisor level

* 4. BFKE
KA1 K2 RT3
TR IIMEA 90% 100% 110%
SIHEB 90% 100% 110%
RE BRI ZI.C -5ms 0 +5ms
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Table 5. Orthogonal experiment

&5 FERELWFE
75 A B c
1 1 1 1
2 1 2 2
3 1 3 3
4 2 1 2
5 2 2 3
6 2 3 1
7 3 1 3
8 3 2 1
9 3 3 2

5.3 5th% &R AR 4T

T L MRS 5 A 07 3 A AR SR AN B, T DA SR Sk AL S AR TBEE Poombine 1F A TEAL HIAR 5

Peombine <8¢ 4505 AISA 2% LA EEAIIMER, HitE A= 08:

P = (1+e(5.02—0.00351><H|C15))1+(1+e(5.55—0.0693><T3m5))1

_ (1+e(5.02—0.0035]>< H|015))1>< (1+e(5.55—0.0693><T3m3))1

Horb HIC s Mk B R U TEAR s Tams JIMHR 5 3ms ML, AL 95 Peompine B/, BEHIIZ R GEHI ORI HOR

Cak S

Table 6. Orthogonal experiment of 5th% dummy result

% 6. IEXTHRI 5" BABELR

SEIG S HICys Jif3 3ms i) s 44 £ Peombine
1 247.67 31.2 0.0232 0.0477
2 346.83 347 0.0218 0.0622
3 492.48 338 0.0250 0.0734
4 319.14 31.7 0.0249 0.0530
5 451.03 339 0.0249 0.0691
6 315.85 36.7 0.0246 0.0658
7 363.14 339 0.0243 0.0613
8 258.94 332 0.0248 0.0529
9 410.79 373 0.0249 0.0749

AR Poombine 1E A IRIGTER, KB E IR 45 R ERE K, XL ESS R E D Hring 7 Prs,

X AR A X RN S iR R

1=

SRR IR AR DA : RS UIE RN %> 2 227 BR 77

fi. T E0E MMAA R, RAMERBAMF, A SCER X Lotk 32 2R Sk B 38 52 2 1) 1 T 22K,
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Table 7. Data analysis of orthogonal experiment on Pcombine

% 7. #N PccmbineﬁmEﬁigﬁ&Eﬁ*ﬁ

gy A B C

kix 0.1833 0.1620 0.1664

ki2 0.1879 0.1842 0.1901

kis 0.1891 0.2144 0.2038

ki1 0.0611 0.054 0.0555

k2 0.0626 0.0614 0.0634

kis 0.0630 0.0714 0.0679

R 0.0019 0.0174 0.0124
FFEF R B C A
S UWES Al Bl Cl

M EFRGHTas RATLVE R AR AR 7 %08 ALBLICL, BlZ2 4 i IR JJME AR MR 90%. 3T HE N
UE1K 90%. THE RIS ZIELJRAG B Sms, i A RS IR HL ik 8 MIEl 4 % 6 s, FT AR AR Sk B A
i B P 405 T AT — S AR P AR et

Table 8. Optimization result of 5th% dummy
% 8. 5" B ALILER
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Figure 6. Optimization result of chest compression
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