H B #= A %

RijEREsl

HYGEZX L v REE&RIZ & 5 THOR-NT & Hybrid 110D RIEM &
BEMBICNT BRE"

Repeatability and Sensitivity to Seating-Position of the THOR-NT and Hybrid Il
Based on HYGE Sled Tests

PN *
sO Bx*?
Masayuki YAGUCHI

Abstract

Mitsutoshi MASUDA

3E e *3 NG EHREER
Koshiro ONO

THOR-NT and Hybrid III responses were compared in ten HYGE sled tests with a pulse
representing a full-frontal 55 km/h impact against a rigid wall. Repeatability of each dummy
and differences in response sensitivity between two seating procedures (FMVSS208 and
UMTRI) were evaluated. In general, both dummies showed a reasonable level of comparable

results and repeatability. However, the kinematics and dynamic responses of their lower

extremities were different depending on the seating position.
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Table 1 Test matrix

Seat Position

THOR-NT | Hybrid lll

fore-aft slide height adjust

Standard Position

(FMVSS208) N=3 N=3 Mid Lowest

UMTRI Position N=2 N=2 45mm rearward | 18mm upward
(IIHS) from Mid from Lowest
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Table 2 Repeatability of the initial dummy position in the
standard position

THOR-NT Hybrid Il

Initial Position o Initial Position N
Average (mm) | SP-(MM) | CV%) | pverage (mm) | SD-(mm) | CV(%)

X Z X | zZ| X | Z X Z X |z | X] 2z

Head 87.0| 9320| 27| 6.0| 3.0| 06| 63.3|9320( 06| 40] 09| 0.4
Shoulder | 116.3 | 676.3| 57| 2.3| 49| 0.3| 114.0| 659.7| 3.6 | 51| 3.2| 0.8
H.P. -74.7|279.71 15| 15| 20| 05| -56.0| 267.7| 1.0| 3.1| 1.8| 1.1

Knee -493.7 | 382.7| 0.6 | 3.1| 0.1 | 0.8|-452.3| 351.7| 21| 31| 05| 0.9
Ankle -795.7 | 89.7| 45| 15)| 0.6 | 1.7|-764.7| 82.7| 25| 42| 03| 5.0
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Fig. 1 Comparison of the THOR-NT and Hybrid Il seating
positions in the standard position
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Fig. 2 Comparison of the THOR-NT and Hybrid Il seating
positions in the UMTRI position
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Table 3 Repeatability of the maximum displacements of
each dummy in the standard position

THOR-NT Hybrid I1I

Maximum Disp.
Average (mm)

Maximum Disp.

S.D.(mm) CVI(%) Average (mm)

S.D.(mm) | CV(%)

X 4 X z X z X z X z X Z
Head 461.8 | 1345|176 174 3.8|13.0| 4478 | 1282| 60| 42| 13| 33
Shoulder | 380.3| 91.5| 6.0| 22| 16| 24|3391| 69.1| 30| 54| 09| 7.8
H.P. 1916 | 46.3| 47| 16| 25| 35]|1995| 549(11.7| 84| 58154
Knee 150.7| 84.7| 82| 32| 55| 37| 1446 | 786| 53| 28| 3.7| 3.6
Ankle 40.3| 16.0| 56| 2.0|13.9/125] 1006 | 433| 78| 50| 7.8[11.6
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Fig. 3 Kinematics of the THOR-NT - comparison between
the standard position and UMTRI position
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Fig. 4 Kinematics of the Hybrid Il - comparison between the
standard position and UMTRI position

3.3 4I-DIgEE

Table 4!dstandard position|Z B} % ¥ I —KERD
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Table 4 Ratio to injury criteria in the standard position

THOR-NT STD Hybrid-lll STD
Ratio to Ratio to
Criteria Ave.(%)| V(%) |criteria Ave.(%)| €V(%)
HIC 36ms 40. 7 41. .2
Head G(3ms clip) 60. 7 66. .
eck Fz(ten.) 31.4 25 32.4 .4
leck Fz(Comp.) 5.4 24 1.7 .
Neck My(Ext. 65| 16.8 16.4| 295
Chest Defl.(UR) THOR 6.9 0.5 — —
[Chest Defl.(UL) THOR 9.8 19.7 - -
[Chest Defl.(LR) THOR 52.9 1.6 - -
Chest Defl.(LL) THOR 22.7 17.8 - -
[Chest Defl.(Mid) Hy-Ill - — 61.3| 100
Chest G(3ms clip) 66.2 5.8 66.4 71
Right Femur Fz(Comp.) 12.7 3.4 13.5 16.0
Left Femur Fz(Comp.) 4.3 18.8 17.0 6.
Right Upper Tibia Fz 24.4 11.4 51. 4.
Right Lower Tibia Fz 29.6 7.2 73. 5.4
Left Upper Tibia Fz 9.2 10.2 52. 6.3
Left Lower Tibia Fz 7.8 10. 70. 7.4
Right Upper Tibia Index 9.7 9. 55. .6
Right Lower Tibia Index 2.1 5. 24. 4.9
Left Upper Tibia Index 0.0 5. 55. 4.3
Left Lower Tibia Index 5.6 6 19.5 4.6
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Fig. 5 Ratio to injury criteria of the THOR-NT in the standard
position and UMTRI position
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Fig. 6 Ratio to injury criteria of the Hybrid Il in the standard
position and UMTRI position

THOR-NTIZ BT, 4. (UR), /& F (LR)
DWEZENL, JE45 DTibia Fz7e & O T O EEHS
standard position & FL#% L "CUMTRI position® (% ) %%

136 — 38 —

B \OE 2 R SE 2 RS2 5 s, —75, Hybrid
HIIZ DWW TliX, /£ FHDTibia Fz, Tibia Index?®
standard position|Z X "CUMTRI position? (% ) 75
VEZ R LT 5 DANE, AFEAE IS 5 E W
A BN E N7z,

4. £&OH

THORY I — DOB%E, EICEHENT 520D
oo —#B & LT, THOR-NT & Hybrid IIIIZDW T,
HYGER L v FilBaz Fif L, AHELEE, IED
FAEE, BEAEOREZIT TS5 I — DRI
DOWTA L7e, AL, 28, HEMEICET
HZTHOR-NTO K HEMIZ) —XF TNV TH Y,
Hybrid I & [755 T - 72, GREEAE 2R3 2 B
[22\W T, THOR-NTIZHybrid I AT D
G A DS A K 12 W AT, Tibia Fzo M=
(UMTRI/STD) %W % &, THOR-NT®D I #°
Hybrid 1L O & EKEDE WA TH 72, ZD72
%, THOR-NT% i\ 721557l O B M % 2
5 72OI# Y % I TSR S B
ETHY, UMTRIOFEFHFNHIZ € DERHDO—>T
Hb.

JAMA /JARIIE, 215 OFFFEHF: % SAE THOR
Evaluation Task ForceZs & DK IACHI AT ZEH 4 3
—OB%, WEOHKMOL IR L TB Y7, 4%
bZOREICHBL TV {EZTH 5.

SE Xk

1) Haffner M. et al. . Foundations and Elements of the NHTSA
THOR Alpha ATD Design, 17th ESV (2001)

2) Shams T. et al. : Development of THOR-NT : Enhancement of
THOR Alpha-the NHTSA Advanced Frontal Dummy, 19th ESV
(2005)

3) OndaK. et al. ; Differences in the dynamic responses of the Thor-
NT and Thor-FT dummies, SAE Paper No. 2006-01-0676

4) Yaguchi M. et al. . Biofidelic Responses of the THOR-NT and
Hybrid III Based on Component Tests, SAE Paper No. 2008-01-
0520

5) IIHS : Guidelines for Using the UMTRI ATD Positioning
Procedure for ATD and Seat Positioning (Version V) (2004)

6) Wismans J. et al. : TU/e technische universiteit eindhoven Injury
Biomechanics, Third Edition (2000)

7) Masuda et al. . Repeatability and Sensitivity to Seat-position of
THOR-NT and Hybrid III based on Hyge sled Tests, 2008 IRCOBI

Proceedings

Vol.31 No.3 (2009.3)



	p35
	p36
	p37
	p38

