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Abstract: The child restraint system has an important role for children occupant injury protection in school bus.
To evaluate the protective efficiency of child seat belt system for child occupants in front crash accidents , this
paper establishes a school bus 6-year-old school children seat restraint system simulation model under a front
crash. The paper comparatively analyses the child occupants’ head, thorax dynamic responses and injury
physical parameters under four conditions, which are without using seat belts, using two-point seat belt, using
three-point seat belt and using five-point seat belt. Additionally, this paper also comparatively analyses the
6-year-old child occupants’ head, thorax dynamic responses and injury physical parameters of three-point seat
belt under three conditions, which are using adult seat belt, using the seat belt with shoulder straps at the bottom
of the arm, using the seat belt correctly. The results show that using the three-point belt correctly can help to
reduce the injury risk of head and chest. The study results demonstrate the child occupant restraint system effect
well in the child occupant protection a vehicle collision, and it can serve as a further improvement of child
occupant restraint system of reference.
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Figure 1.The finite element simulation model of child seat
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Figure 2.The stress-strain curves of seat foam material
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Table 1.The material properties of seat model
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Figure 3.The finite element model
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Figure 4.The acceleration - time curve of trolley
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Figure 5.The static load test simulation model of seat
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Figure 6.The force - displacement curve of the anti- backward loading device
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Figure 7.The comparison of the trolley acceleration waveform and the standard requirements
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Figure 8.The head acceleration comparison of simulation with experimental results
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Figure 9. The chest injury indicators ThAC
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Figure 10.The movement of dummy at 90ms
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Figure 11.The movement of dummy at 110ms
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Figure 12.The head resultant acceleration comparison of four kinds condition
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Figure 13.The resultant acceleration of chest
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Figure 14.The maximum movement of the head
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Figure 15.The head acceleration
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Figure 16.The chest acceleration

16. BB AR E

INFATS Conference in Chongqing, November 13-14, 2014 217



3.3.3 LB RAIATABE

JE A BB R, R KT AR e R, E A UL R AL, SRR R R R
M, MK ERORRT T B S B =ML T 2R KM . AR CEWHHBL T, MEEsET, B
AR T30S, AR TR GRS, Bk, SkESET T SRR BN T = A A T

0 100 200 300 400
0 — : : :
RN
: \ EREN
3 \ RN
® 100 | : AR
% \ ’ \\\
: ./ >
S 200 }
smtEe
- - - EREENE
— SRR
300 L
X RIS dinm

Figure 17. The maximum movement of the head
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