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Study on the Influence of Seat Belt Upper Fixed Position on Occupant Protection under
Reclined Position

LI Kun, LIU Yutao, PAN Ruyang, LIU Chong, WANG Pengxiang
(Geely Automobile Research Institute (Ningbo) Co., Ltd., Zhejiang Key Laboratory of Intelligent Vehicle Comprehensive
Safety, Ningbo 315336, China)

Abstract: In order to make an investigation of seat belt restraint performance on occupants with reclined position in frontal

collision, Thor AV dummy and a vehicle model were used for the study. The seat belt upper point fixed on B—pillar and fixed
on seat are investigated for the head, neck and chest injury in simulation and the influence of the different upper point
position on B-pillar of the occupant injury was discussed. The results showed that the dummy have no significant
submarining and abdomen injuries observed in simulation, and the condition of head and neck is better when the seat belt
fixed on B—pillar because of the upper torso rotated forward earlier. In the study, the protection when the seat belt fixed on
B—pillar is better for reclined position occupant in frontal impact.

Key words: occupant protection; reclined position; seat belt; Thor AV dummy
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Fig. 4 Kinematic response of the dummy head
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Fig.5 Injury of dummy neck
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Tab.1 Injury data of dummy chest and abdomen

R 69 1 4 E/mm JE 5 5 kPa T12 K45 J1/kN
RE 1 66 129 7.9
RE 2 63 140 7.4
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Tab. 2 Simulation matrix of the difference between the upper fixed points on the seat belt and the position of the dummy
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Fig. 6 Difference of seat belt upper fixed position and dummy position




(@)% 2. 3. 4(LBEEHER)

ARHMELEEHR

(b) & 2. 5. (RN EZER)

B 7 kEBEhFEN R ES
Fig. 7 Difference of head kinematic response

Xtk B B AW N AT A, AT LR ILAE — €
VO PR A b [ e 67 B 3 B (RIS Bl s R,
% 3—ilie 6 5l 2 ksl 8, &
L2 5

FEMUB AL B A BRINIE L 28, 7T AUKILAE 80
ms Hi %4 R RZIR BN, Skl & ok L%
B2, BEERWITHRARBN RS, I
e S VAR IS 20 DL 22 5, ELRT DK B S BN —
B, SekisshsEm 2.

(@)% 2. 3. 4 XILk

(b)iRL: 2. 5. 6 XL
B8 KEPEMINEEXEL
Fig.8  Comparison of head composite acceleration
BN B 0 5 450 WAR 3. AEBYY) /7. Hliie) 7307
(LT S P =¥ =X VA= BB T oot S AN AL e B
BHRITIH, PR E R 50 mm i, ZSE A —45
N-m T FEE]—41 Nm, HEDA ) i 2R, KA
X SR I e Wi E A0
FE T12 o8 /377 18, 358 3—i5: 6 R A i) /g
B 7.4 kN, WTLURI 2240 B AL L[ E s AR
DR UL K e e o B R AR AR AN, Ox 3fe B A AT 5 R
BUN . R 3—iE 6 AR I NIEILR, RN
ik 2 —3.
*3 BRADEMGERIE
Tab. 3 Neck injury data of dummy
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