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Abstract:
Background: Rear-row occupants heads easily collide with front seat headrest or seatback in the frontal collision and
emergency braking, because car rear row space is relatively small, causing occupants injury.
Objective: A assumption of new automotive front safety seat was putted forward, trying to reduce belted and unbelted
rear-row female occupants injury in the car frontal collision and emergency braking respectively.
Method and material: Based on the geometry and feature parameters of one car model, MADYMO is used to establish
the car rear-row restraint system simulation model, which was verified by the test.
Results: The simulation results show that compared to traditional front seats, when the rotational stiffness of the reed
switches of new seats is 10 N-m /°, in the frontal collision, HIC15 (head injury criterion) and M,,. (the peak extention
torque of occipital bone) decreases 22.83% and 23.38%; in the emergency braking, HIC15, T3MS(the thorax injury
value), Fin and Frgn (the peak force of left and right femur) decreases 51.36%, 22.04%, 10.55% and 16.07%
respectively.
Conclusions: That is to say, new front safety seats can effectively reduce rear-row female occupants injury, enhancing
safety.
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Figure 1. The composition of automobile seat
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Figure 2. The composition of new front safety seat
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Figure 3. The simulation model of rear occupant restraint system
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Figure 4. The comparison of rear dummy injury response curves in test and simulation
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Table 1. The influence of four rotational stiffness of reed switch on rear female ocupant injury in the frontal collision
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Figure 5. The influence of new front safety seat on rear female occupant injury
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Figure 6. Movement state of female occupant and headrest

6. TG ALNEEIERS

6 KRB BERTHR £ EHN EHEZ RS RIPER S

R, JEHERe 0 A AR A K, ISR R R St e rh, RIS 2 2 1 JE HER bk 2 5
HIHE AR R A — Rl i, B . DU W AR S s, S R R e e A o R 22 4 1) i HE Lk
SRR RCR -

INFATS Conference in Chongqing, November 13-14, 2014 300



TE T Al T 0045 5 S B LA AE AR AR, DRIEA SCHE SR A T Al s HEZD R AR G (7 OB R R JE i B, i
ST R BB R HELR R G FOBE . T K B X AE T S R IR AR S HEBON B L B FE R R AN, Rt
i FH 5 U 0 R S AR IR IR B AR BE WY o TR BEAS BB FU 22 2 10 5K S Shiplad B e »
It LAASE FH 55 AR b K 2 FH O 6 75 38 PR 2 e 2R BT 2 ) X B sl B B (S 0 45km/h) AREE, Bl
7 FiR. B %R SISl B i LOAD.SYSTEM_ACC 4 I it i 2 5 HE B & |, DUEHLE &
il sl e HEsfe 1 3z 30

L n
0.0 0.5 2.0 2.5

llO l.‘5
& 8]/s
Figure7. The accelation-time curve of emergency brake
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Table21. The influence of four rotational stiffness of reed switch on rear female ocupant injury in the emergency braking
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