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Abstract: The lateral acceleration generated during the offset collision will cause the occupants to yaw toward
the door and suffer injury. In this paper, using Toyota Camry vehicle Finial Element (FE) model, Q3 and
THUMS 3-year-old child FE model (THUMS 3YO), the Euro-NCAP frontal 40% overlap offset deformable
barrier (ODB) vehicle impact test simulations were conducted for three types of Child Restraint System (CRS)
such as a 5-point harness CRS, an ISOFIX CRS and an impact shield CRS. Three CRSs and child occupants
all yawed with the vehicle. In 5-point harness CRS, the forward excursion of the Q3 dummy and the THUMS
3YO are all more than 600mm; Both the CRSs connected to the vehicle body using the ISOFIX device and the
impact shield CRS, all can effectively reduce the forward excursion. The upper neck tension force of Q3
dummies constrained by three types of CRS are more than 2000N, greater than high performance index 1700N.
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Figure LLFE model for the 5-point harness CRS sled test
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Figure 2. Q3 dummy’s kinematics in test and simulation at 100 ms Figure 3. Chest acceleration of Q3 Dummy in test and simulation
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Figure 4, FE model for frontal 40% offset impact
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Figure 5. Dummy behaviors at the time of head maximum excursion
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Figure 6. Contact of child occupant with car door or CRS
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Figure 7. Resultant acceleration of Q3 FE model in three CRSs
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Figure 8. Resultant acceleration of THUMS 3YO FE model in three CRSs
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Figure 9. Von mises stress distribution of skeleton of THUMS 3YO
9. THUMS 3YO JLEASEENERD KEHEHNE

3.3 JLEFGmGITFN

F 1 RJLEFRDLEIET 40% 5 B 2 0] AR JERE [ fl 48 b 1B . 30105 PEA5 25 {8 TARV (Injury Assessment
Reference Values) R4 AFIbRHERE, Hr LEBIEREFER HPC15 (Head performance Criteria) %55 ECER129 i
JEN 8005 SIHT MM (Dis-X)\ 3kiff 3ms G MMEE (ancaasms)~ MF 3ms A HINIEEE (achestams) PAK E
R $ S (Fneck-z) HR¥E E-uro-NCAP i € =K M REFE b -

INFATS Conference in Changsha, December 1-3, 2017 541



Table 1. Q3 1 THUMS 3YO JLEHERIZE=#h CRS FHIHEER
Table 1. Q3 and THUMS 3YO simulation results in three CRSs

HPC15 Dis-x (mm) Ahead-3ms (&) Achest-3ms (&) Freckz (N)

Euro NCAP-Higher performance limits

549 87 50 1700
TARVs 800

Euro NCAP-Lower performance limits
550 100 66 2620
5-point harness CRS-Q3 504. 2 606. 41 64. 72 48.92 2017
ISOFTX CRS—Q3 271. 4 485.61 51.49 41. 42 2096
Tmpart shield CRS-Q3 772.9 405. 05 77.23 46. 41 2377
5-point harness CRS-THUMS 3YO 710.3 667. 14 76. 11 49. 17 2052
ISOFIX CRS— THUMS 3YO 382.7 543.51 60. 82 42.91 1693
Tmpart shield CRS— THUMS 3YO 267.6 549. 28 62. 44 38.18 1384

ATLLEH, AFRZEE CRS 23 F)LEF G M EAEZER K. T HPC1S, fHifiE#ASES S5 EEHE
W, HETES RS CRS 21 Q3 BAMEE FL iU AL CRS 2P M) LE ABARNECK, ¥l 7 700,
X JLE T R AT AR, T U A 8 CRS 298 JLE R L AT R AL S ek, Hod )L AR RE 3] T
667.14mm, I TEMEREFENS (550mm). FTE Y A% CRS M1 ISOFIX CRS 23R )L 3fe i i Fi [m] frF% 3
BN XFT3kER 3ms S IR EE . M3 3ms A RO SE, 3 Ff CRS L1 LB AR &5 AR AT, B/ T mttae
fabr. Q3 MR _Lsfha ik, YRt 7 2000N; )L AR 1 b #5740 A 0 w8 CRS K
T 2000N, HAhFF CRS /N T 1700N.
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KA, ARG RLF R B 5 T TR AR, Yl AU A R CRS AR AR CRS FJLEI b, S
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