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Injury Assessment of large angle seats based on HBM
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Abstract: The article introduces the usage scenario of zero gravity seats, which can achieve a nearly flat
lying position. It further investigates the characteristics of occupant injuries in frontal collisions under this
scenario. Three backrest angles of 30< 45< and 60<are set in this study, and THUMS is used for analysis.
The simulation results show that when the backrest angle exceeds 45< the dummy is prone to submarining;
there is a secondary injury risk to the chest and abdomen soft tissues, with high local stresses on the cervical
and lumbar vertebrae posing significant injury risks; severe impact occurs between the lower leg and
dashboard, with noticeable increase in knee displacement. Moreover, at a backrest angle of 60 there is a risk
of tibia fracture. Finally, a brief analysis of potential solutions is provided.
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Table 1. analysis matrix
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Table 2. 0-50ms THUMS comparison of human body model movements
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Table 3. Comparison of 60-90ms THUMS Human Model Motion
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Table 4. Comparison of 110-150ms THUMS Human Model Motion

R 4 110-150ms THUMS A ERIEZhREE

SEE 110ms 120ms 130ms 140ms 150ms

30°

45°

60°

3.2 NriEBREIRE

MG THUMS AARBRL G 1) &S0 0 5 4R bx (s 5 A1 6 s, Hrh i F4bnS 25 L00, S0, M f
SERALIE I LSS ) LR NS, WA UL R O E i

O ANEERIEZ: S M 30° I, HIHLPRAGTIRER M E MR MR T 45° 0, fFAERKK
T ST R

38 INFATS Conference in Beijing, November 16-18, 2023



@ #HEB:  THUMS #0158 CA-T1 BoME a5 N 8k, S A7 BR300 UG 5
@ WREER:  THUMS B3828 1, 3, 7-10 MRADE-B Fr XS, [R) H Fi J 30 J 4 2R3 H0 A7- 7 3 495 XIS
@ RBEHES: HFAEIRE, THUMS /NB SRR T ™5, R R =0 S 6.

E1-TIRINE
(EhaBEEES)

£58-10iRANE
B =il
L1-L5 s = (—‘Sﬂ@%fﬁﬂfﬁﬁﬁ)
&11-12iREN B (Fhh)
(ERE=ETES)
1 EHERGUE 2 MpEgERa
Figure 1. Location of Spinal Injury Figure 2. Thoracic structure
Table 5. Head, neck, and chest injuries in the THUMS human model
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Table 6. THUMS Schedule and Injuries
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Table 7. Comparison of Pelvic Motions
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Table 8. THUMS Intracranial Pressure
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Table 9. Spinal injuries at different backrest angles
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Table 10. Forces on cervical and lumbar vertebrae at different backrest angles
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Table 11. Forces on Ribs at Different Backrest Angles
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Table 12. Cardiopulmonary Forces at Different Backrest Angles
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Table 13. Stress on calves at different backrest angles
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