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Abstract

Background: As the implementation of the pedestrian protection test procedures in Euro NCAP (V6.1), head
collision grid point evaluation method has been adopted, which requires manufacturers to provide vehicle collision HIC.
Considering the cost of real vehicle tests, car manufacturers usually adopt the method of computer simulation to get
HIC of predictable grid point. So manufacturers should have effective means of simulation. Most existed pedestrian
head simulation systems can finish pre-analysis simulation, but these are not applicative for Euro NCAP (V6.1). So
developing new software based on the grid meshing evaluation method and realizing the automation of the head crash
simulation calculation are of great importance for car manufacturers.

Objective: The purpose of this paper is to study the automation of pre-treatment process such as head collision
point meshing and post-treatment process like calculation using LS-Dyna to solve the automation, calculating HIC
value and their scores, which can be used as simulation data for the Euro NCAP pedestrian protection evaluation
provide head crash.

Method and Material: Based on Euro NCAP (V6.1) pedestrian protection requirements, using Tcl/tk language to
programme in HyperMesh10.0 for secondary development. Develop the automation method of vehicle front side
reference line, WAD line and grid points meshing. After head positioning, export KEY file, which can be used for
submitting the file to calculate and analyze the result using DOS batch program. Then, based on secondary development
of HyperGraph, get HIC values and collision point scores.

Results: The software mainly includes two major functional modules and three big functions. The preprocessing
module is to realize the automatic pretreatment of pedestrian head collision finite element model, including generating
side reference line, WAD line and the grid points. Computational analysis module has two functions, including
automatic calculation of KEY documents and calculation of HIC value and the scores. Through the automation
processing of the simulation analysis, the efficiency of the simulation is improved.

Conclusions: The conclusion is that the length of the belt pulled out from retractor is the main factor of the
consistency of the child restraint system test and we provide the foundation for compulsory certification regulation for
child restraint system.

Compiled by Tcl\tk language, the interface is integraded into the Utility in HyperMesh option in the User panel,
which highly improves the efficiency of the simulation.
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Figure 1. Flow chart of module design
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Figure 2. Euro NCAP side reference line diagram
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Figure 3. Process of creating side reference line
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Figure 4. Euro NCAP wrap around distance line diagram

4. BRM NCAP 48 2:E

3.2 tEAliR ALK 2

HyperMesh FRMEREENES RIVA B a1 B e, R Be R AR 7 a3 . 3 34 AR i i — i
15 R AL 28 11 i 3032 T O 6 A RSV s SR B 2 M5 R

1) G WAD ZeAHCEE A& WAD S S A i G R IAT . BT RAT . RBIHLE . KR
WIF A FE. TERHT WAD RRIZFEITRT, QXL TIES.

2) AdHEI S %1 : Y5 Euro NCAP #E X7 WAD £, FMBR —BL A s THum, HIGZL
S, 78 @ sh%14> WAD £k, FIF BoundingBox SREUVEA K MR ) (K. %8 ), WRIEEHR T,
TEZERIRARAL A DU i, I IX DA s G o i 2 % 1 .

3) QbR R AnRAE B3KI 0 WAD 2o 72 A (14 F 2800 TSEBR R4 WAD 260 (G R, (HR P R
VPR HFAE— KT 2R B, 102 R B oA B T, (R B  A )RR FE T

4) BBLE: AL WAD AR G . HAZ O 8 I8 o 3G 20 b X5 2 A0 0 s 435 A S 1
BIEAAY s e ZF A A RAE A5 O] DA g vHE A b U - 2 05 T oy 45 A A ST A0 G

ALK HE By TPREIEME L.

TR B R R AR R B R AT IO — E MRS, ANREEERIGWE Z Y] A, R PR
GG, BRI 2 (MR RAETE I, W%, WEARRMETES) Imm; W ERERE, WS T
ID, FFR 2% S DL R R e ihbR, DAV R O 570 e 5 2258 @ P 52 o 452 T R FR AR AR RO eI o K
AEFERICHNENM B —BIEE, BAIMEER R EE KA, PN H R RIE AR R FE B T —IK
ZF 3% T

A SRR R RN E T i g A R B 2R, CVREE PR RV s PR R
M FOREE S, BEiba R, MER 1° s HABEINEMRRESS EMPnrmas R e E, WRFE, 2
SKEEIERUID, ZASUNFEIE T A, MBRZ A LN RO, FRRAR URE AR oA B — BEE, B
NEFEKE, HEFERAT; WREFFE, WHEHKNRR, HEFE. EEMBLELS, TE—
PEERFE I, BOYT s B . R4 S 25 A r AR B R L T RSB T S T 7

5) AT, TEHUR SR T b S AT R B A o R 0 BR e 1Y) e T i R0 6% 2 ARV v SR A IR s T i D) A%
SRHI S b, R SR S AR AU L, RIS R A 5iX .

6) TEFFLLL FoREE B HIIE 22 79 1000mm. 1500mm. 1700mm. 2100mm .

INFATS Conference in Chongqing, November 13-14, 2014 287



7) MEhbRR: WAD ZeiA . T2 TS R & AT m s s s y Moy s, e R L
55 ZE R A R SR P ) T LA SO AR 2% 2, RSB ROERES SIAN N T 100mm. R, 72 BT AL 2R
Pisr, B EE RO R, &R SRy 100mm.

8) M AR A A28 R VR A BN B WAD 2k (K AL A IR JE P A B, T B — M WAD £,
Bz B A IR, 5ELE 0 WAD ZaEH 2% 58 51 WAD £k,

9) MBRAHBIAIE AL : FIH WAD 2Bl i, XHRHET WAD 2 F a4k,  H el fE A S5 R an

A 5 .
ﬂ ;m

(a) Ground reference plane (b) Projection line

O

(c) Creating scale

A

(f) Creating WAD line

Figure 5. Process of creating WAD line
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Figure 6. Euro NCAP grid points diagram
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Figure 8. Flow chart of marking on A column

& 8. A HFARE

Figure 9. Diagram of grid meshing in HyperMesh

9. HyperMesh RI#& i M1% s &

INFATS Conference in Chongqing, November 13-14, 2014 290



5 HyperMesh &% A

FECL EEERHEAD b, i Teltk 15 F #4798, KA BT D Re 8 i 31 HyperMesh H Utility 2615 H1 1)
User [AF, W& 10 fior, Z06briR P I3 2 o bl ab 3R 05 1 00 2 2% 28 % 1y o A, 48 2R 1 1) 3 2
ARG PR SR b, TERTACER A BRI SRS, AT SR AL, I PEREEE R S 5 KEY s
Ja AL B T A SRS T NG A AT RS s IR BRI AR A U KEY SO, SR R R E AR
Ls-Dyna JEATIZ ST, f5e )i A ORISR 077 T HIC (B SN SRR RIESE iq 205 0L

9 WHT TS R B

@
&
.

®
-
L}
®
“:Z
b
L]

(a) Utility in HyperMesh

T OOTeme RIS

e LT

AEPCE088 A A -

(d) Analysis interface
Figure 10. Interface in HyperMesh
A 10. HyperMesh ST

INFATS Conference in Chongqing, November 13-14, 2014 291



6 &5t

ASCEILIRABF T Euro NCAP(V6.1)H (1147 NSk S Alf A 1o 56 KRR AN DE20 JEN , - 4282 0 1 FLAAOR 5625 1
FOARIGER, WP AT AR OR Y 7 BRI Rt a2 %5 28 . ZRRAT i 2k . RS X4 B ik Rl Ab 2
HUELAN 792 83 Tel\tk 15 5 BEAT 40 1%, KA PR T HT AL FEANIL B Jo AL 75 #r Dh BEAR B 42 B 31 HyperMesh H Utility
BRI ) User AR, SEBUAT A Sk AR Rt f 05 B FE R 4 it S B sk, $2m T EIRCR .

gt
B BT R AR L e [FBE RS K BT LSRRI iR O AR EE AN A i de S A B .
References(Z& 3 #k)

[1] Richards D, Carroll J. Relationship between types of head injury and age of pedestrian[J]. Accident Analysis & Prevention, 2012, 47: 16-23.

[2] Arregui-Dalmases C, Lopez-Valdes F J, Segui-Gomez M. Pedestrian injuries in eight European countries: an analysis of hospital discharge data
[J]. Accident Analysis & Prevention, 2010, 42(4): 1164-1171.

[3]1 XU, PG, #15F 5. Euro NCAP AT AMRIFIRIEMAR (v5.3.1 Al v6. ) #T[J]. IRELAEETREEIR, 2012,2:009.
[4] Euro NCAP-Pedestrian-Protocol-V6.1

INFATS Conference in Chongqing, November 13-14, 2014 292



