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Child Restraint System in C-NCAP Collision Test
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Abstract: Focusing on the issues of unstable product quality and lack of clear development goals in the
original selection method for child restraint systems in C-NCAP collision test, a key study was conducted on
the test waveform extraction and score line division. This article collected the B-pillar acceleration curves of
30 different vehicle models under C-NCAP 2024 FRB and MPDB collision conditions, and combined them
with the actual sales proportion of different vehicle models and categories to perform weighted average
processing on the acceleration curves. Two new standard waveform curves were extracted to construct a new
testing environment. By measuring the difference in scores of the same child restraint system product in the
new and old test environments, the original score results can be corrected to obtain the score distribution of
the child restraint system product in the new test environment, and to determine the score lines for different
types of tests. This study has effectively improved and enhanced this selection method.
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Figure 1. Proportion of sales of different vehicle models
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Figure 2. Corresponding acceleration curve under FRB collision condition
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Figure 3. Corresponding acceleration curve under MPDB collision condition
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Figure 4. New waveform FRB and MPDB curves
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Table 1. Rating limits and scores for various parts of the dummy

= 1. BASBMITSREMSS

it BA Ei=%21 tERERRME  RMERERRE P
HIC;s 500 700
KB Q3. QI0 2
S 3ms A EOINIE E /g 60 80
B Q3. Ql10 IR /1 Fz/N 1555 2840 1
Q3 Wi JE4f B /mm 30 42
JiogE . 1
Q3 A Q10 B 3ms & I /g 41 55
H % Q10 JE 3% /bar 1.2 -1
S Q3 JAlA X [F#% 32/ mm 700 0.5

3.2 FEERISHR

BT RIER TR, FERIE LM ELk, NIRRT & B s, $RTHERSE R0 e .
FIH FGER 72T 7 3 MR, 35 124 YGRS, — MRIGSRALT 2 GRS, PIUGRIE 10 8 VE N i 2%
Mo gt R, HILE ) 62 Ailie s . 8o EARR 2 RE 62 HRXIB 4 RE R ILELA KRG ™
i TE SR AR5 T A3 2 e A 1 O, 8z e B i AT 18 1, AT DAAS 28 IR 58 T 1L E LR R A
i AR AR E L, FARPERT 3 AR GE I LLB, Rt AN [0 2R 2 i 4 B2k

A4 S 7 V2 R (1 T G R T RTRT SR ) R 2 AR B B T AT X L, i S B . AT RLR IILIX Y 453 T 3
NIRRT S, Forh R T 1 R TE-FRB TR S A AEAL, B I 22 80, TR 2 R T
-MPDB JEARFE AL, PIANBY RS s = K. B — A e s B E XA G, BN EaM s EE N
G2, XTLLREABE Gl 1 G2 HILLAE, Wk 2 for. JEIETE 1 I EELE N 0.72, B FE-FRB (B AL EL A 0.75,
JR I 2 IR 6 LN 0.45, 355 F-MPDB [RB 6 EL A 0.48, 356 B TR IR T 1 RHT i 2-FRB - R i 2 AL i 2 -MPDB
HA — @ AR, 53X WAL TR IR 5T N BT AR a0 B0 T AT BARZ OE .

45
— JFE L
a0 — ER2
L — - HHTFRB
=« = ¥ E-MPDB
- - = = - U LR BT
on
@ 25
el
=20

15

10

0 20 40 60 80 100 120
B 8] /ms

Figure 5. Comparison between the original test waveform and the new test waveform
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Table 2. Step ratio between the original test waveform and the new test waveform
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Figure 6. Original testing environment Q3 backward installation test Figure 7. New testing environment Q3 backward installation test
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Table 3. The scores and corresponding correction factors of the same product in the original and new testing environments
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Figure 8. Distribution of scores for child restraint system products
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