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Fig.1 Simplified model of the wheel loader
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Table 1 Parameters of the wheel loader
e i/m Tl /m

18 338 2.140 3.350 3.452 1.30

Jiht/kg ROPS Wi %/m  ROPS 3 [Z/m
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Fig.2 Motion of wheel loader during 90° rollover

K 3 CRSRIFI R RGN R R 4t ol # 4
3000 ms BB NZ 3RS K

n

— |

a. 50 i 4hi

b. 95 F Mz

B3 ARHELFBEAZHRE
Fig.3 Dummy motion without wearing a lap belt



% 8 1

BT TR A R i o o ey A A 121

K] 4 Jp s 241584 3 000 ms PR E AR
Hiz sk A HE

a. SO FE /Mt

b. 95 B4
A4 RBEEFTBANEHRKE

Fig.4 Dummy motion with wearing a lap belt

K5 g i o 2z 4 Ay 18 EE f Bk T G B0 45 o R
3 000 ms I A 2 5Pk &

a. 50 {4 hi
B 5 ¥k FERAMNENRS

Fig.5 Dummy motion with installing armrests

b. 95 4

X EEAS [RMBCN BT 52 Inad B v ii (R K/, B A ) i
N BERFHRTF 0 FAa g R s, ST I s 4 1
OB SR IR oI B th 2k, Wikl 6 FIEl 7 frow.
DI SCHT AR PR A (E, L3 2 Fis.

®2 0CEERABMGTANE

Table 2 Predictions of dummy injury during 90° rollover
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Fig.6 Curves of head and thorax resultant accelerations for
different dummy
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Restraint effectiveness of two-point seat belts in rollover accidents of
engineering vehicles

Wei Xiuling'?, Wang Guogiang®, Hao Wanjun®, Zhang Yingshuang®, Zhang Xianyu?, Wang Jixin**
(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China;
2. Department of Aeronautic Mechanical Engineering, Aviation University of Air Force, Changchun 130022, China)

Abstract: A simulation model for a certain engineering vehicle was established to analyze the dynamic response of the
operator in the accident of 90° lateral rollover. The motions of 50" percentile and 95™ percentile human body model
were simulated under these conditions: with and without wearing lap belt; with and without armrests. The restraint
effectiveness of lap belt for different human sizes and the relationship between it and armrests were simulated by the
established model. The results show that wearing a lap belt can reduce the likelihood of serious injury caused by operator
ejection from the vehicle; the head and upper torso excursion for the larger operator model greatly increase the risk of
interaction with hazardous features in the cab. When wearing a lap belt, the armrests tend to reduce the amount of head
excursion and the severity of the head impact with the internal features of the cab, so the restraint effectiveness is better.
Key words: engineering vehicle, restraint effectiveness, simulation, lap belt, rollover



