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Abstract: At present, the TRL legform impactor and FLEX legform impactor are widely accepted by pedestrian
protection test standards to evaluate pedestrian lower leg protection performance. However, the performance of TRL
legform is questioned because it cannot simulate bending of leg bones. In this paper, the structure and characteristic of
FLEX legform impactor and TRL legform impactor are analyzed; the mechanics tests are conducted, the biological
simulation performance are compared based on the research achievements of corpse tests achieved by previous
researchers. Foreground of application of FLEX legform impactor is put forward.
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Figurel. structure of knee
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Figure 2. Structure of FLEX-PLI & TRL-LFI
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Figure 3. Simulant bone structure of FLEX-PLI
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Figure 4. Simulant knee structure of FLEX-PLI
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Figure 5. Structure of TRL-LFI
5 TRL-LFI £

TRL-LFI RH 7 NIPEE B E BRI E AT, &8N SRA AT RO RIS, BT &8 e s
e, R RO AARBE S RAR T, K, TRL-LFT ASGEARIUBEE SANEBAL S 3, A GEE T 22 7E R
(R0 JITEE F A E2 VP A0 TR 350 A P XS o

Kl 6 Fi7n A TRL-LFI FIMREREE 4, B2 —/Nar AR (10, Il S5 R E 2z (it — X6 @ 90 7 %,
WA AR TS B DU IR S AR AR s Re A . (B2, T RABHAE, B
g Em P R BRSO, RIS E S A AR . [RIR, TRL-LFI SRR 450 5 ARG
SERRRIE R BORZER, BRI, TGV OGS T (1) S2 P AR L o

LA UL Bk e A, Wit RIS Y E T FLEX-PLI £E45#) b TRL-LFI 54230 AR ks, B,
RERE BT 0 NARREA R S A S E W e, R BRI AL ) S Rt ot Be e 5 AR A i ERem &, K
IR REIRTT B 2 WL PPN 45 3R

INFATS Conference in Chongqing, November 13-14, 2014 420



Figure 6.Knee structure of TRL-LFI
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Figure 7.Bending moment-displacement of femur
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Figure 8.Bending moment-displacement of tibia
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Figure 9. Tensile force-displacement of MCL
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Figure 10. Tensile force-displacement of LCL
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Figure 11. Bending angle-bending moment of knee
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Figure 12. Static load test of femur and knee of FLEX-PLI
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Figure 13. Bending Moment-displacement of femur and tibia of FLEX-PLI
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Figure 14. Bending moment-tensile displacement of knee of FLEX-PLI
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Figure 15. Static load test of TRL-LFI
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Figure 16. Load-bending angle & load-sheering displacement of knee of TRL-LFI
16 TRL-LFI 55 A. BBHINBSHENXR

5 BHSERE

RO UL BRI 0, TESM E, FLEX-PLI % TRL-FLI, Eh0 T % RBE /NBEE IR B, 3890 7 %5t
PO Bz SIS AR, , PR PR AR BN B £ E . N4, SEOAEIE NARRRES A, R, R
At

Jei
VERE ST, FLEX-PLI B nin NARKIAEY) J128 050, BA a0 B . RE¥% FLEX-PLI MH T4T A

INFATS Conference in Chongqing, November 13-14, 2014 423



PR RIG VN T () B A AT S A A — B BAE, {2 FLEX-PLI AH# TRL-FLI k3, R FIGEE 2 5 it
.

Hul, BxHASL, TRL-FLI {572 % EyE MR AT N PR ads, HZ2EMMRIESE, FLEX-PLI Bf
FUFRI A SR, L, 355 B R AHLX ) NCAP 65| N T FLEX-PLI, il T K RF FLEX-PLI 5| A
ER TR 2. RSN, FLEX-PLI tHAFEGE M 2% SR an AR 2 B, (B AR i B FH 3 R vp R B0 ) i
WHTAAAER A8, FLEX-PLI & IN5E3%, FFHR&MUT MR 52 .

RPN

[1] European Union. REGULATION (EC) No 78/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 14
January 2009 on the type-approval of motor vehicles with regard to the protection of pedestrians and other vulnerable road
users, amending Directive 2007/46/EC and repealing Directives 2003/102/EC and 2005/66/EC. Europe: Official Journal of the
European Union, 2009.4.2.

[2] European Union. COMMISSION REGULATION (EC) No 631/2009 of 22 July 2009 laying down detailed rules for the
implementation of Annex I to Regulation (EC) No 78/2009 of the European Parliament and of the Council on the type-approval
of motor vehicles with regard to the protection of pedestrians and other vulnerable road users, amending Directive 2007/46/EC
and repealing Directives 2003/102/EC and 2005/66/EC. Europe: Official Journal of the European Union, 2009.7.25.

[3] Euro NCAP. Pedestrian Testing Protocol Version 7.0.Europe: Euro NCAP, March 201.

[4] UNITED NATIONS. Global Technical Regulation No. 9 Pedestrian Safety. Geneva: ECE/TRANS, 26 January 2009.

[5] Du Tiangiang, Zhu Qiwen. Pedestrian protection legform impactor modularized analysis[J], vehicle engineer,2009, (09):43-48

(6] ALRSR, KHSC. AR PR Z A L P10 ¥R TA2IW, 2009, (09):43-48.

[7] Shinya Hayashi, Masahiro Awano, Isamu Nishimura, etc. Development of a Flex-PLI LS-DYNA Model[C/CD]// 7th European
LS-DYNA Conference, May 14-15 2009, Salzburg Austria.

[8] ShuiY. The FE analysis of pedestrian protection legform impactor test[J]. Journal of vehicle engineer,2011, 1(4):385-391

91 IREFSEI6. £ TTA PR AR ity i 2 77 R 77 HI R TR A4, 2011, 1(4):385-391.

[10] Han Yong.Lower limb dynamics respond and Injury biomechanics analysis during Vehicle pedestrian collision[D].Hunan
University, 2009

(11] 655, EH SN TR F Rz ) 70 % 7 HiD] M FE K, 2009.

[12] Zhang Guanjun. Study on the impact injury characteristics of pedestrian lower leg and its related parameters[D].Hunan
University, 2009.

(18] FKIEF. 77N FIRATRFE 1 L FF IR AR S 57 70 D). R K52, 2009.

[14] Li Yuan. Reseach on the design elements of motor vehicles with regard to the protection of pedestrians[D].Jilin
University,2009.

(16] 2R, F/H G NMAERE FS (R 5 i ZEZ W7 D]. MK, 2009.

[16] Humanetics Innovative Solutions. Flex PLI GTR User Manual.2013.

[17] Chen Jie, Liu Junyong,Liu Qi .etc. Application and research of pedestrians flexible lower leg base on EuroNCAP[A].The
sixteenth international forum of automotive traffic safety 2013[C]:2013

(18] Ay, XIZEH, XZF%E. EF EuroNCAP HI7T A EHENRI TS HF I A.2013 SE 575 R 8 22 & BRifF it 22 [C]: 2013

INFATS Conference in Chongqing, November 13-14, 2014 424



