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Research On Neck Calibration Of ES-2 Dummy
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ABSTRACT : The response of a crash test dummy is a very important index for evaluating the
occupant-protecting ability of a vehicle. ES-2 dummy use in GB. U-NCAP Side Impact Protection. Neck is
a important part to connect Dummy head and torso , neck performance directness influence head performance
There are many factors that affect the ES-2 dummy neck performance test, this paper mainly through the
summary and analysis of the results of calibration of ES-2 dummy neck .ES-2 dummy neck were studied.
Through the research, the method of adjustment factors were offered valuable reference calibration study later
summarized as ES-2 dummy neck.
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Figure 1.Dummy Dynamic Calibration Picture
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NHTSA Corridor T SAE Corridor T Other Corr
_ Description I int] Unit | LowerLimit] Value | UpperLimit| Units | Results

| Ve 3.30 339 3.50 misec | Pass
Pend Velocity Curve Upper Limit 1 mSec N.A. Pass. 0.00 misec | Pass
Pend Velocity Curve at 3 mSec N.A, Pass. -.25 misec | Pass
Pend Velocity Curve at 14 mSec N.A, Pass. -3.20  Imfsec | Pass
Pend Yelocity Curve Lower Limit 0 mSec -05 Pass. N.A. misec | Pass
Pend Velocity Curve at 25  |mSec - 37 Pass. N.A&. misec | Pass
Pend Velocity Curve at 135 [mSec -3.70 Pass. N.A&. misec | Pass
Pend Velocity Curve at 17 mSec -3.70 Pass. N.A, misec | Pass
Max Headform Flexion 0 49.00 53.70 59.00 |degree| Pass
Time of Peak Headform Flexion 0 54.00 59.28 B6.00 [mSec | Pass

11 | Max Neck Orientation at Fore A% 0 32.00 34.25 37.00  |degee| Pass
12 | Time of Peak Orientation at Fore A% 0 53.00 58.88 63.00 |mSec | Pass
Max Neck Orientation at Fore B* 0 29.49 31.85 31.99  |degee| Pass
Time of Peak Orientation at Fore B* 0 54.00 60.08 64.00 ImSec | Pass

15| Temperature 0 18.00 20.70 2200 |degC Pass
Humidity 0 10.00 52 7000 % Pass

Figure 2. Result Of Calibration
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Resultant Data — EUROSID-2 Neck Lateral
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Figure 3.Standard Velocity Curve
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Resultant Data — EUROSID-2 Neck Lateral
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Figure 4.Prophase Singularity Velocity Curve
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Resultant Data — EUROSID-Z Neck Lateral
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Figure 5. Evening Singularity Velocity Curve
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Figure 6.Goniometer B Data Curve
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Figure 7.Goniometer B Data Curve

B 7.8 A #iRihsk

E PP 2R 2 Jakn e R b R ORI B Hh 2k, 2 i 2RI (8] 25 {509 0.053 #6~0.063 5.

U RAE b AR R AR 2R Z BT B I Aoy B i 28 1 23, Uiz AN A b e BOR
I XA A SR 2T LT L

D RE Z ARSI B A 15 EORAT, 3T R

2) o€ {3 R 0 B AT B, A R S A IS 12 A B 4 10 R T P 8 3 0 140 75 s AR A ST B 19 10 365 24 £ 389 Tt
CANIRLEEaRiER

3) i K S P v TR (bR R L 5

INFATS Conference in Chongging, November 15-16, 2018 265



4) BREZ T AR B AL AR F

5) BN ST fi

U SRAERR R AR R R B Bz LT BBt th Ao B 2k 3 (MTE3s, LRz il 2 A e bn e 2K .
18 RIX A R SRR A DLT LA

D b€ Z BB NSRRI B A L BEERAT, AT ME W K,

2) Fon € L FH R 06 B AT A, A R S P IS 2% A B 4 £ R T P 8 3 5 14 75 s AR ST B 19 D00 065 24 [ R A e
BT,

3) ARAE A SERrod FLAR T BRI bR g T 5

4) BREZ TR B AL R F

5) BN ST fi A

4 &£

e 3 0 o S A h 2k K 7 A B E T, AL ES-2 MRS bR 5 45 SR IK) S B R AT« A G B3 AR A A
IR FIE . HAERD IRIRRE . SRS AF A ERERL o 383 8 A AR 2 SRAG A RN A B 75 A2 1l
R, DAET I SEHABON AR ER A e 2l 1) R B v f 2

SE K

[1] UM-ES-2

[2] 49 CFRPart572

[3] Mongiardini M, Grzebieta R H, Mattos G A, et al. Computer modelling of vehicle rollover crash tests conducted with the
UNSW Jordan Rollover System[J]. International Journal of Crashworthiness,

[4] F. A. Pintar, N. Yoganandan, and T. A. Gennarelli, ‘Airbag effectiveness on brain trauma in frontal crashes,” in Proceedings of
the Annual Association for the Advancement of Automotive Medicine, vol. 44, pp. 149-169,Association for the Advancement
of Automotive Medicine, 2000.

[5] Ma Calden R W, Mc Geough J A, Barker M B. Agerelated Changes in the Tensile Properties of Contical Bone. Journal of Bone
and Joint Surgery, 1993

[6(] EUROPEAN NEW CAR ASSESSMENT PROGRAMME (Euro NCAP) .SIDE IMPACT MOBILE DEFORMABLE
BARRIER TESTING PROTOCOL,Version 7.1.2, December 2016

[71 FMVSS 214 Side Impact Protection

[8] Mary L. Chipman. Investigations of Side Impact Crashes with Control Data. SAE World Congress Detroit, Michigan,
2004

[91 TYLKO.S, German.A, Dalmotas. D, Bussieres. A IMPROVING SIDE IMPACT PROTECTION: RESPONSE OF THE
ES-2RE AND WORLDSID IN A PROPOSED HARMONIZED POLE TEST. IRCOBI Conference Paper, September 2006

[10] David Winkelbauer, P. Michael Miller II ,Helen A.Kaleto. FMVSS214 Dynamic NPRM-An Overview of the New
Procedure,Component-Level Development Tests,and Vehicle Design Changes.SAE paper NO. 0742, 2005

[11] Kent R, Lee S H, Darvish K, et al. Structural and material changes in the aging thorax and their role in crash protection for
older occupants.[J]. Stapp Car Crash Journal, 2005, 49:231.

[12] Li Z, Kindig M W, Kerrigan J R, etc. Rib fractures under anterior-posterior dynamic loads: experimental and finite-element
study. Journal of biomechanics, 2010, 43(2): 228-234

[13] Smith R D, Hayashi S, Kitagawa Y, et al. A Study of Driver Injury Mechanism in High Speed Lateral Impacts of Stock Car
Auto Racing Using a Human Body FE Model[J]. Transportation Research Part B Methodological, 2011,41(10):1094-1113.

[14] Melvin J W, Stalnaker R L, Roberts V L, et al. Impact Injury Mechanisms in Abdominal Organs[J]. Endocrinology, 1973,
138(12):5231-7.

266 INFATS Conference in Chongging, November 15-16, 2018



[15] S. Stahlschmidt, A. Gromer, M. Walz: “WorldSID 50th vs. ES-2. A Comparison Based on Simulations”, 11th International
LS-DYNA® Users Conference, 2010, Detroit.

INFATS Conference in Chongging, November 15-16, 2018 267



