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ABSTRACT

Development in vehicle industry could increase interest in children’s safety recently. However the research
of children safety is not being conducted as many as that of adult’s. Especially the basic study for the ve-
hicle crash on-board children was not much. This study focused on the effect of seatbelt anchorage points
to evaluate children’s safety in frontal crash. The current regulation of the seatbelt anchorage points is suit—
able for ranged from female 5% to male 95%. The assessment of children’s safety at buckle up of no used
CRS(child restraint system) was performed using frontal sled tests. The frontal crash pulse in sled tests
was designed to the average of about 30 KNCAP frontal crash pulses. To reduce number of experiments,
DOE is used. The Q6 child dummy and standard seat in UN R 129 were used. According to the analysis of
test results, children’s safety has been influenced by the points of seatbelt anchorage.
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2.1. Q-series Dummy
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a1, ECollA A 938li= EPOCh (Enabling Protection of
Older Children)ollA 20109 Q10°] 71= At} Fig.
12 Q-Series 1A E 3 o]t}

B35 A

ANSItetdSt3 X H6A, M2S, 2014



Mol SabAbR| 9|x|of

Fig. 1 Q-series of child dummies(left to right Q1.5, Q6, QO,
Q10 and Q3)

4y Z3te o]#o] W 54 (Ehanced child re-
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Table 1 Proposed injury criteria for Q3, 6 and Q10

Measurement Q3 Q6 Q10
HICs5 1000 1389 -
Head acceleration(3ms) g 109g 80g
Upper neck Tension 1705N 2304N -
Upper neck Flexion - - 125N
Upper neck Flexion Moment| 96Nm | 143Nm | 37Nm
Chest deflection 53mm | 49mm | S56mm
Chest acceleration - - 45g

Table 1°] Q6 ‘3l A5 ak2

Q3% 100 %= sto] 2~

ALE 7oz AEHo QIoRT ¥ =2 gro] &

dslo] Ak

Table 13%+= T& ZolstA W Euro-NCAPe 4=
QLA Q3Alell thelA sl 7]sS Table 29k 3ol

Aslste] Abgata Qrk

Table 2 Injury criteria for Q1.5 and Q3

Measurement QL5 Q3
Head Peak Acc. 80g 96g
Head acceleration(3ms) 38g 100g
Upper neck Tension 3000N 3000N
Chest acceleration 55g 66g

UN R 129914 A A8h=

Aafj 7152 Table 33 7t}

Table 3 Standard injury criteria for Q series dummy

Measurement QL5 Q3 Q6
HICs5 600 800 800
Head acceleration(3ms) T5g 80g &0g
Upper neck Tension Monitoring
Upper neck Flexion Moment Monitoring
Chest acceleration 55g ‘ 55g ‘ 55og
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Average Frontal crash Acc.

56kph Frontal crash Acc.

Fig. 2 Frontal crash acceleration and mean acceleration
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Table 4 Level of design parameters

. Level
Design parameter 1 5 3
D1 |D-ring Location X1 X2 X3
D2 |LH Anch. point Y1 Y2 Y3
D3 |RH Anch. point 71 72 73

Fig. 4 Test condition
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Table. 5 Orthogonal array & Results 5. 4=
Design parameter
o DI D2 D3 Results AUFE A A Ak 2GR 927}
1 X1 Y1 71 872 ojgle] ¢bde] W= 4L UN R 129 REAES}
2 X1 Y2 72 133 A Jed ool AARF(QP)OE FERI AY
3 X1 Y3 73 22 & % HAE Adgsta 1 AvE EAse] vy
4 X2 Y1 79 212 2o A4S I
5 X2 Y2 73 405
6 X2 Y3 71 264 (1) ZAetdun] LG9 92 JAFE A o
7 X3 ! 73 374 Aolo) Skl J&g& Wt
8 X3 Y2 71 013 (2) 334 A4t F2gA e A7F Ak
9 X3 Y3 72 124 Hkgko 7 o]%E g FE A ojgole] 27
Results = SUM[STD(HICss, HICs, Head acc. 3msec, Chest i%ﬁ%}i]o ;70 Oltl el e el s
acc. 3ms clip, Upper neck tension force, Upper neck shear = A%E Akt ;
force, Upper neck moment)] (1 (3) CRSE #F&slx &2 Q6 olgo] Ao
BN 2 gun qgdn ss slkre
Ao A (DI 7o) AafjATe] FFshgkel et UN R 129914 AAste 7158S 236k
ks ARl ol olAZEA QA EY AZA
el @ A=A *&‘Hﬂ% | ABEA eFobA A 2 ATE FEA oldolHE A (Child restraint
A9l Axtel 45 oo Z&slrk system)E AREEHA] 2 e FAQbHu] FHgA|
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gule] galrt EAcks AL #A 5 ogleh 55 A R Qe FF ofdle] RagAs A48d 4
RH EES] 7% %3 Q%d ojah avpt A T 4 2AeIAe] 7kt 928 glos Am
U} 9t} D-ring® 4% 704437 92 x4 Ak
se Aol A gk LHAGE 1EAM0] 74
& sl dsizie] Ueha HERThE 9o gl 5 7|
=A UebdS g9l skl B dre FEHGET 2 dxddasriswdrid
AH A A (11PTSI-C054118-03) 2.2 F3 ¢ A+
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