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Abstract: With the frequent occurrence of school bus accidents, enhancing the safety performance of school
bus seats has become a focal point of societal concern. Given that the current national standard GB
24406-2012 can no longer meet the needs of technological development, the revision of the standard has been
completed to further improve the safety performance of school bus seats. This article conducts an in-depth
study and interpretation of the newly revised GB 24406-2024 standard, discussing the main technical changes
and their scientific rationale. These changes include adjusting the test seat spacing, optimizing the injury
index limit values for the Sth percentile dummy, updating the child dummy models, introducing rear impact
dynamic test methods, and adding requirements for the unlocking force of seat belts after a collision. Through
a series of extensive verification tests, the new standard has achieved significant results in improving safety,
although there is still room for improvement in some indicators. The implementation of the new standard is
expected to significantly enhance the safety performance of school bus seats, providing a safer and more
reliable riding environment for students.
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Table 1. Data table of seat spacing
*® 1. EfEEGHR

GB 24407-2012

JAE AR 18] B /mm Giit-f/ME giit- T Git-K Ml GB 24406-2012 e GB 24406-2024
FR A EIME
1)L R4 e 500 536 660 690 500 530
AN RS 2 R 550 580 600 690 550 580
rhUN A R AR AR 650 669 750 780 650 680
—@=HIC15 /N2 e HICTS /)2 @ Nij /N2 NG 11752
800 2.00
700 180 .____./‘
160
600
140
200 120
400 1.00
300 0.80
0.60
200 0.40
200 0.20
0 0.00
-50 0 +50 -50 0 +50
a) Head HIC/3k R HIC b) Neck Nij/ZEB Nij
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Figure 1. Effect of seat spacing on each injury indexes of dummy
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Figure 2. Effect of seat spacing on comprehensive injury of dummy

B 2. EHEERAMGERNEERIE

2.2 5th RAGE iSRRI IRE

GB 24406-2012 1, XFF 5th A KBR LSS 7155k FAC /T 10kN 2335 T UN R80 & 4 FERibrERY, T UN
R80 1) 10kN BRAEAZEF%F 50th AR, MIfdE Sth AT, A3 (1) & 50th A KIRESE 115 AIS3+H EMER
BRERR, AR (2) J& SthBAKBEESE /15 AIS3+i MR RECC R, FIFHA (1), a3k 50th AKX
BB FE4E 7758 10kN B, FLRRER AIS3+E52 2R N 35%; PR HARN AR 2, AIRAGHESAGEMZR 35%X N[ Sth
RN KBRIEAE 7129 6.8kN o DRI Fm vt H B0 1 5 SR I B 9 R 4% F 4848 FAC RiZhT- 6.8kN.

1

( 3+H)= 1+ 5.795-05196x (D
1

( 3+H)= 1+ 5.795-0.7610% (2)

ERMETERBE O F RTINS, ISR IER T EIREZR . MRIARE , AT HAEARR 5, W
3, SUREAT U EE AR A REIT N 7 S0 HE 2R, RS ERR Nij, HHEIELAR (3),
Nij 4 1.0 i, XF 2R AIS3+EEZZAMEAR N 22%, KR UN R8O H (1475 35 BRAE XS WL ) 32 A7 E 4 70 7 N Sk 13%.
HES 22%. BRES 35%, AKRAERGSRYT RO N Z UM 22%, ke SR, REEN. Hit,
R SR ESRBEN Nij BT 1,06
Nij(e) = 29 4 Moor®

e My (3

INFATS & SAE-C/STC Conference in Guangzhou, November 7-9, 2024 3



Figure 3. Neck deformation during collision
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Figure 4. Correlation between P & Q dummy
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Figure 5. CAE simulation model of dynamic rear impact test
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Table 2. Rear impact simulation result data
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Figure 6. Sth dummy injury distribution in front impact test
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Figure 8. Comparision of optimization scheme effect
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Figure 9. Dummy injury and seatback deflection distribution in rear impact test
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