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Abstract: In order to study the effect of the posture on the injury risk of driver in frontal collision, based on
test data of car crash, a simulation model about “vehicle cockpit-driver-constraint system” was established by
using MADY MO software, and was verified. A 100% frontal collision at speed of 50 km/h was taken using the
model, dummy was located and driver’s posture was simulated by adjusting parameters. The injury of driver
having 8 kinds of different posture was studied and analyzed after frontal collision occurred, including in
comparing HIC, 3ms chest damage value, chest compression and the force of neck and legs. The results show
that changing the posture of driver has great influence on the injury risk of driver in frontal collision by
comparing every simulation result, especially changing the longitudinal position of driver.
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Fig.1 The acceleration time curve of vehicle at X direction in test
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Fig2. The collision simulation model of the cockpit and constraint system
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Table 1 The position parameters of driver in test
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Table 2 Error between test and simulation model
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Fig.4 Acceleration of head curve of head at different longitudinal position
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Table 3 Peck of resultant acceleration and HIC
R IEBRMMEFIEER HIC {E
ARINEEIEE (n/s2) REIMAEZ] (ns)

g SKEB AR BRED HIC36
&8 N & N IE1E ERE

b3 450. 25 71.3 497 74.9 469. 33 54.5 352. 11
[E1HT 50mm 583. 89 52.6 476. 4 53.2 498 47 360. 98
[E1fE 50mm 565. 57 76. 6 509. 55 7.3 439. 77 56 475. 65
BT 15mm 436. 72 66 498 75.3 450. 13 53 332.93
&k 15mm 482. 68 76.5 482. 89 4.7 469. 81 53.5 368. 63
e 10° 459. 52 74.9 459. 56 72.9 449. 25 50. 4 378.33
Afg10° 473. 86 66. 1 495. 15 71.3 488. 64 63.6 376. 16
Hiffl 15° 914. 61 50.7 479. 33 51.3 472. 11 52.8 698. 69

IIBT RN S Bl i B AT L P48 45 Fl ek L W e HIC T 0. AR 3+ B 4w, SR EL AT R #23) 50mm
BRI 15° I, Sk E B B E S BRI R, OV R B e RIF B Ry 50ms, BN A B 17 A BT 5
I, S-S5 AR D, R RIT IR, BRI S HR A R, IR ey g 2 N Sk AR AT 5
BRANGLE RGN, S-S5 AR, PIERRA, REEAE T MRS, B IR R m A RO .
Wk 5 PR, RS HER SN Z(=50ms), FRAEARZE TR KB I SR, A 3 AR R, Rk
QISR SURT S IR 273 | B PGS A7 N LKA o i ey Wil S R AR NS

\ R ™ & i

N

(D) ¥R (2) Biff 15° (3) [E1H 50mm (4) /& 50mm
Fig.5 Contact between head and airbag fully inflated at the moment
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Fig.6 Status of airbag when chest is contacted with steering wheel
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Table 4 Injury and force of dummy
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Fig.7 Expansion force of neck curve of head at different longitudinal position
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Fig.8 Femur axial force of left leg curve of head at different longitudinal position
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