Transmitted by the Chair of GRSP Informal docuniémtGRSP-48-41
(48th GRSP, 7 - 10 December 2010,
agenda item 4)

Amendments agreed to ECE/TRANS/WP.29/GRSP/2010/37
during the 48th session of GRSP

Proposal for Amendment 2
[. Proposal

A. Statement of technical rationale and justificaibn

Paragraph 64., amend to read:

“64. The lower legform....in the United Kingdorand then called as EEVC WG17
pedestrian lower legform impactor. However, it is known to also have certain lirtigas
regarding the biofidelity and the repeatabilitytio¢ test results. Therefore, Japan proposed
to use a completely new legform, the so-called iBlexPedestrian Legform Impactor
(FlexPLI). As the FlexPLI legform is considered $gme to have high biofidelity and an
excellent ability to assess potential leg injurtég, FlexPLI should be considered to replace

EEVC, pedestrian lower legform impactor in the future. Howeverchase of the lack of |- [ Deleted: WG17

experience in using the FlexPLI as a certificationl, a further confirmation process is
needed. Therefore, a Technical Evaluation GroupQ)Twas established to evaluate the
reliability of the FlexPLI as a certification toTRANS/WP.29/GRSP/36). The TEG is
currently assessing the FlexPLI and will advise BRS$/ the end of 2007 as to the
suitability of the FlexPLI for testing and compl@n verification purposes
(TRANS/WP.29/GRSP/37). The TEG is also expectegrtwide its recommendation as to
the effective date of entry into force and the datewhich the FlexPLI could replace the
rigid lower legform impactor. The TEG will also consider a transitional period dgrin
which the FlexPLI and the rigid lower legform impac can be used as alternatives.
Several years have passed since then, and the TE@alized their technical evaluation
on the FlexPLI by a majority of its members in 2010 Therefore, this gtr also includes

the FlexPLI requirements as well as the EEVG pedésan lower legform impactor J _ - [ Deleted: WG17

requirements”
Paragraph 102., amend to read:

“102. For vehicles....Therefore, the group recommetwlsuse the upper legform to
bumper test as an optional alternative to the lolegform to bumper test for these
vehicles. The test methods for high bumper vehicles can be pfed not only when

using the EEVC , pedestrian lower legform impactor bt also when using the J - [ Deleted: WG17

FlexPLL” T e R e e
Paragraph 106., amend to read:

“106. It was agreed....However, it was also recomredni consider the possible future
use of the Flex-PLI, which is considered by sombdanore biofidelic and expected to be
highly usable and repeatable, following the evaduato be conducted by the Technical
Evaluation Group(TEG) (INF GR/PS/106). 19 Several years have passed, and the
TEG finalized their technical evaluation on the Fl&PLI by a majority of its members

in 2010. Therefore, this gtr also includes the FléXI requirements as well as the

| - { Deleted: wG17
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Paragraph 110., amend to read:

“110. These studies.....For these reasons, a befidingf 19°for the EEVC pedestrian - [ Deleted: WG17

lower legform was selected for this gtAs for the Flex-PLI, a limit of medial collateral

ligament (MCL) elongation at the knee was set at 2&hm based on the agreement of
the TEG from a biomechanical point of view (based m Bundesanstalt fuer
Strassenwesen (BASt — German Federal Highway Resear Institute) correlation

study and Japan Automobile Manufacturers Associatin (JAMA) biomechanical

study).”

Paragraph 111., amend to read:
“111. With regard to knee shearing limits, the mfial group selected a limit of 6 mfor

~ | Deleted: WG 17

EEVC WG17 and WG10 that showed that a 6 mm shegmlatiement corresponds to a 4
kN shear force. The 4 kN shear force in the TRliak approximates the 3 kN average
peak shearing force acting at the knee joint lelwat was found associated in the PMHS
tests with diaphysis/metaphysis failuf@Vith regards to the occurrence of pedestrian
cruciate ligament injuries in vehicle-to-pedestrianaccidents, the members of TEG
agreed that there is a need for the assessment atterior cruciate ligament (ACL) and
posterior cruciate ligament (PCL) elongations withthe FlexPLI in order to provide at

least the same level of protection as with the cuently used EEVC, pedestrian legform - [ Deleted: WG 17

impactor. However, considering that there is only imited biomechanical data
available, some members of TEG felt the need to gaisufficient experience and to
collect more data with the new impactor before theestablishment of a mandatory
threshold value. Therefore, and in order to ensurgechnical feasibility for fulfilment

of a mandatory ACL/PCL requirement, TEG strongly recommends to the contracting
parties of the 1998 Agreement to monitor the ACL/PC elongation against a
threshold value of 13 mm for the 60 months after th agreement of the incorporation
of the FlexPLI into the gtr. However, at the fortyseventh session of GRSP, several
Contracting Parties were opposed to the monitoringof ACL/PCL because of the

existence of the requirement of maximum dynamic slaing displacement of EEVC,

_{ Deleted: wG17

pedestrian lower legform impactor shall not exceeé mm in the current gtr No. 9 (gtr
No. 9 Phase 1) in order to protect ACL/PCL of pedeasan. Finally, it was agreed to set
mandatory requirement of ACL/PCL as follows, “The maximum dynamic ACL and
PCL of Flex-PLI elongation shall not exceed 13 mmin case of a car that can not fulfil
the Maximum ACL and PCL elongation £ 13 mm with Flex-PLI, the car shall fulfil

the Maximum lateral knee shearing displacemeng 6mm with EEVC ,lower legform - [ Deleted: WG17

nn

impactor instead if the car needs to obtain approvidfrom a Contracting Party.]
Paragraph 112., amend to read:

“112. With regard.....To protect a higher proportiafrthe population at risk, the informal

group recommends a maximum lateral tibia accetaratimit of 170gfor the EEVC, - [ Deleted: WG17

pedestrian lower legform impactor. As for the Fle®LI, the limit of tibia bending
moment is set at 340 Nm based on the agreement betTEG from a biomechanical
point of view (based on BASt and JAMA biomechanical studiegeference document.”

Paragraph 113., amend to read:

“113. In summary...at the following limits:

_ { Deleted: WG 17

Maximum lateral knee bending anglel9.0;
Maximum lateral knee shearing displaceme6t0 mm;

Maximum lateral tibia acceleratian170g.



For FlexPLI
Maximum MCL elongation <22 mm;
Maximum Tibia bending moment< 340 Nm;
[Maximum ACL and PCL elongation < 13 mm with Flex-PLlI;

in case a car can not fulfil the Maximum ACL and PQ elongation £ 13 mm
with Flex-PLI, the car shall fulfil the Maximum lateral knee shearing

needs to obtain approval from a Contracting Party]”

Paragraph 114., amend to read:

that were under consideration by the EC in its review of Biese 2 requirements of the
European directive.”

Paragraph 115., amend to read:

“115. In order.....For feasibility reasons, this gliows manufacturers to nominate bumper
test widths up to 264 mm in total where the acegien measured at the upper end of the
relaxation zone of 264 mm corresponds to an aregaishtwice the width of the legform.
As for the FlexPLlI, for the need for a tibia relaxation zone for the bmper area, TEG
is proposing to introduce relaxation zones with adtal width of 264 mm, allowing a
maximum tibia bending moment of 380 Ny

Insert a new section 10., to read:
“10. METHOD OF INTRODUCING THE FLEX-PLI

133. As for the smooth introduction of the new loer legform impactor FlexPLI by
each Contracting Party, the Working Party on Passie Safety (GRSP) and some TEG
members provided the following recommendations:

(8 GRSP recommended that if a Contracting Party dects to use the
FlexPLI in its national legislation, the Contracting Party shall consider

considerations  of  reasonableness  and practicability (see
paragraph 4.1.3.3. of Article 4 of the 1998 Agreennd).

[(b) Some TEG members propose that a vehicle modehee certified using

certified using the FlexPLI."]
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Deleted: for the first five
years after the agreement of
the incorporation of the
FlexPLlI into the gtr,
providing the possibility to
verify its technical need.
Corresponding data should
be collected and evaluated
until the end of this
monitoring period. Based on
those results the relaxation
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Section 10 (former), renumber as section 11 and amend to read:

“

INF GR/PS/188 Draft meeting minutes of the 10th tinge
INF GR/PS/189 Attendance list 10th meeting

GRSP-47- (USA) Proposal for amendments to global techniegufation No. 9
18/Rev.2 (Pedestrian safety)

A list of working papers used by the FlexTEG groups available on the UNECE
WP.29 website:
http://www.unece.org/trans/main/wp29/wp29wgs/wp29gp/pedestrian_FlexPLIl.html

Number of
working
paper Title of Flex TEG document

TEG-001 Agenda for 1st Meeting of Flex PLI Technical Evalution Group.doc

TEG-002 Flex-G_General_Information_050904.pdf

TEG-003 Flex-G_Preparation_Manual_050904.pdf

TEG-004 2005.09.02 - BASt Flex-G Test Programme.pdf

TEG-005 Revised Agenda for 1st Flex-G_MT.pdf

TEG-006 2005_06_ESV_JAMA-Flex.pdf

TEG-007 2005_06_ESV_JMLIT-Flex.pdf

TEG-008 2005 06_ESV_NHTSA TRL-Flex.pdf _____________________________
TEG-009 Attendance list ' Flex-PLI Meeting

TEG-010 Draft minutes 1st Flex PLI meeting_051011.pdf

TEG-010- Modified_Minutes 1st Flex PLI meeting_051122.pdf
R1

TEG-011 Agenda for 2nd Meeting of Flex-TEG.pdf

TEG-011- Modified_Agenda for 2nd Meeting of Flex-TEG.pdf
R1

TEG-012 Flex-G_Minor_Modifications_onto_SNO01_051122.pdf

TEG-013 Flex Repeatability and Reproducibility for Thigh Leg Knee.pdf
TEG-014 Flex_Assembly_Test Results_and_Tentative_Corridor§51122.pdf
TEG-015 Report_on_Flex-G_Car_Test_Results_051122_final.pdf

TEG-016 Flex-TEG_Schedule_051115.pdf

TEG-016- Flex-TEG_Schedule_051122.pdf
R1
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Number of
working
paper

Title of Flex TEG document

TEG-017
TEG-018

TEG-018-
R1

TEG-019
TEG-020
TEG-021
TEG-022
TEG-023
TEG-024

TEG-025
TEG-026

TEG-026-
R1

TEG-027
TEG-028

TEG-029

TEG-029-
R1

TEG-030
TEG-031

TEG-032

TEG-033

TEG-034

TEG-035

TEG-036
TEG-037

Attendance list 2nd Flex-PLI .pdf
DRAFT Minutes 2nd Flex-TEG_060228.pdf
FINAL Minutes 2nd Flex-TEG_060424.pdf

Draft Agenda for 3rd Meeting of Flex-TEG_060327.pdf
Status Report on Action Items_060424.pdf
Flex-GT-alpha_General_Information_060424.pdf
Flex-GT-alpha_Injury_Assessment_Ability_060424.pdf
TRL-LFI_Retry_Test 060424.pdf

Flex-GT-
alpha_Typical_Dynamic_Assembly_Calibration_Test Ragt 060424.xls

Attendance list 3rd Flex-TEG_060424.pdf
DRAFT Minutes 3rd Flex-TEG
Final_Minutes_3rd_Flex-TEG_MT_070402.pdf

ACEA_draft_comments_Flex-GT-alpha_060530.pdf

Chairperson_Answer_on_the_ACEA_draft_ comments_FlexcT-
alpha_060606.pdf

Draft_ Agenda_on_4th_Flex-TEG_Meeting_070316.pdf
Final_Agenda_on_4th_Flex-TEG_Meeting_070402.pdf

Status_Report_on_Action_ltems_070402.pdf

Development of an FE Biofidelic Flexible Pedestriahegform Impactor
Model (FLEX-GT-prototype Model)

Development of a Biofidelic Flexible Pedestrian Ldgrm Impactor Type
GT (FLEX-GT)

Information on Flexible Pedestrian Legform Impactor Type GT (FLEX-
GT)

Flexible Pedestrian Legform Impactor Type GT (FLEX-GT) Evaluation
Test Results

Flexible Pedestrian Legform Impactor Type GT (FLEX-GT) Car Test
Results

Flex-GT-alpha BASt/ACEATests

Handling and Usage (Flex-GT-alpha)



Number of
working
paper

Title of Flex TEG document

TEG-038
TEG-039
TEG-040
TEG-041

TEG-041-
Rev.1

TEG-042
TEG-043

TEG-044

TEG-044-
Rev.1

TEG-044-
Rev.2

TEG-045

TEG-045-
Rev.1

TEG-046
TEG-047
TEG-048
TEG-049
TEG-050
TEG-051

TEG-052
TEG-053

TEG-053-
Rev.1

TEG-054

TEG-054-
Rev.1

TEG-055

Certification Histories (Flex-GT-alpha)

ACEA Preliminary Test Results with FlexPLI-alpha
Attendance list of 4th Flex-TEG meeting

Draft minutes of 4th Flex-TEG meeting
Finalized_the_4th_Flex-TEG_Meeting_Minutes_071207

FlexPLI Comments ACEA 20070808 TFPapproved

ACEA/BASt Joint Project Report on Tests with the Fexible Pedestrian
Legform Impactors Flex GT alpha and Flex GT

5th_Flex-TEG_Meeting_ DRAFT_Agenda
Revised 5th Flex-TEG Meeting DRAFT Agenda_071204

Finalized 5th Flex-TEG Meeting Agenda 071207

J-MLIT Flex-GT Simplified Car Test Results 071129
J-MLIT Flex-GT Simplified Car Test Results 080331

JAMA-JARI Answer for the ACEA Comments Sep 2007 07129
Flex-GT Full Calibration Test Procedures 071129

Review of Injury Criteria and Thresholds for Flex 071129
Evaluation of Protection Level Provided by Flex-PLI071129
Status of Action Items 071130

BAST/ACEA Joint Project Preliminary Report on Flex-GT
Repeatability and Reproducibility of Assembly Certfication and inverse
test results

FTSS Design Review of Flex-GT and FLEX-GTR Developent dec14-07
Draft Minutes of the 5th Flex-TEG Meeting, 080124
Final Minutes of the 5th Flex-TEG Meeting, 080331

Flex-GTR_Mechanical_Design_080229
Flex-GTR_Mechanical_Design_080331

Flex-GTR_Instrumentation_Electrical_Design_080229



Number of
working
paper

Title of Flex TEG document

TEG-055-
Rev.1

TEG-056

TEG-056-
Rev.1

TEG-057

TEG-057-
Rev.1

TEG-058

TEG-058-
Rev.1

TEG-059
TEG-060

TEG-060-
Rev.1

TEG-061
TEG-062
TEG-063
TEG-064
TEG-065
TEG-066
TEG-067
TEG-068

TEG-068-
Rev.1

TEG-069

TEG-069-
Rev.1

TEG-070

TEG-070-
Rev.1

TEG-071
TEG-071-

Flex-GTR_Instrumentation_Electrical_Design_080331

Flex-GTR_Full_Calibration_Test_Procedure_080229
Flex-GTR_Full_Calibration_Test_Procedure_080331

Flex-GTR_Optional_Instrumentation_080304
Flex-GTR_Optional_Instrumentation_080327

M=BUS_Onboard_DAS_Information_080305
M=BUS_Onboard_DAS _Information_080331

Slice_Onboard_DAS_Information_080331
Draft_Agenda_6th_Flex-TEG_Meeting_080314
Final_Agenda_6th_Flex-TEG_Meeting_080331

Status of the Action Items_080331

BASt Proposal for a Full Assembly Certification Tes 080331
NHTSA_Flex-GT_Test_summary_ 080331
NHTSA_Flex-GT_Certification_Tests_080331
NHTSA_Design_Upper_Body_Mass_080331
TIPS_for_Measurement_Cable_Repairment_080331
Repeatability_of Dynamic_Assembly Test_Stopper_Mat@l_ 080331
Draft Minutes of the 6th Flex-TEG Meeting

Finalized_Minutes_of _the_6th_Flex-TEG_Meeting_0812®)

Draft_ Agenda_7th_Flex-TEG_Meeting_081208
Finalized_Agenda_7th_Flex-TEG_Meeting_081208

Status_Action_ltems_081208

Finalized_Status_Action_Iltems_081208

FTSS_Flex_GTR_prototype_Development_071208

Bone_Core_Durability_Improvement_081208



Number of
working
paper Title of Flex TEG document

Add.1

TEG-071- Develop_Dynamic_Assy_Calibration_Test Methods
Add.2

TEG-072 Japan_Flex-GTR-prototye_Evaluation_Report

TEG-072- Japan_Flex-GTR-prototye_Evaluation_Test Result
Revl

TEG-073 MESSRING_ISO_MME_corde_Flex_Proposal

TEG-073- MESSRING_Suggest_ISO_MME_corde_Flex
Revl

TEG-074 FTSS_Flex_Pendulum_Dynamic_Calbration_Proposal
TEG-075 BASt_Flex_Inverse_Dynamic_Calibration_Proposal
TEG-076 JAMA_Proposal_MCL_Threshod_Value

TEG-077 JAMA_Proposal_Tibia_Threshod_Value

TEG-078 BASt Proposal_ACL-PCL-MCL_Threshod_Value
TEG-079 JAMA_Proposal_Flex-GTR-prot_Evaluation_Schedule
TEG-080 J-MLIT proposal for the Flex-TEG working schedule
TEG-081 JAMA_Flesh_Sensitivity TRL_Flex

TEG-082 BASt Flesh_Sensitivity TRL

TEG-083 Draft Minutes of the 7th Flex-TEG Meeting

TEG-083- Finalized_Minutes_7th_Flex-TEG_Meeting
Revl

TEG-084 JAMA_Proposal_Tibia_Injury_Criteria
TEG-085 Draft_Agenda_8th_Flex-TEG_Meeting

TEG-085- Finalized_Agenda_8th_Flex-TEG_Meeting
Revl

TEG-086 Draft_Status_Report_Action_ltems

TEG-086- Finalized_Status_Report_Action_ltems
Revl

TEG-087 JAMA-JARI_L-R_Symetric_Bumper_Corner_Test 0903011
TEG-088 JAMA_Flex-GTR-proto_Round_Robin_Test

TEG-089 BASt BGS_ Flex_Test Report

TEG-090 ACEA_Summary



Number of
working
paper

Title of Flex TEG document

TEG-091
TEG-092
TEG-093
TEG-094
TEG-095
TEG-096
TEG-097
TEG-098
TEG-099
TEG-100

TEG-100-
Rev.1

TEG-101

TEG-101-
Rev.1

TEG-102
TEG-103

TEG-103-
Rev.1

TEG-104

TEG-105
TEG-106
TEG-107
TEG-108

TEG-109

TEG-109-
Rev.1

TEG-110

TEG-110-
Rev.1

Opel_Report

FTSS_Proposal
JAMA-JARI_Study_for_Inverse_Test 090517
BASt_Tentative_Corridor_Inverse_Test
JAMA_Investigation_Human_MCL_Injury_Criteria
Correlation_Flex-GTR-proto_and_Human_Lower_Limb_Output
JAMA_Proposal_Flex-GTR-proto_Tibia_MCL_Threshold
BASt_Proposal_Flex-GTR-proto_Tibia_Threshold
Evaluation_Test_Schedule_Flex-GTR-proto
DRAFT_Minutes_8th_Flex-TEG_Meeting_090812

Final: 8th Flex-TEG Minutes

DRAFT: 9th Flex-TEG Agenda
Final: 9th Flex-TEG Agenda

Review of Dynamic Calibration Corridor Making Metho d
DRAFT: Status of Action Items

Final: Status of Action Items

Pushing surface Information for Flex-GTR-prototype for Flex-GTR-
prototype

JAMA Round Robin Test Results Flex-GTR-prototype ($103)
ACEA Comments, 9th TEG meeting
9th Flex-TEG Meeting Discussion Results of day 1

Refinement of (tentative) Certification Corridors for the Dynamic Full
Assembly (Inverse) Certification Test Procedure

DRAFT: 9th Flex-TEG Minutes
Final: 9th Flex-TEG Minutes

DRAFT: 10th Flex-TEG Agenda
Final: 10th Flex-TEG Agenda
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Number of

working

paper Title of Flex TEG document

TEG-111 DRAFT: Status of Action Items

TEG-111- Final: Status of Action Items

Rev.1

TEG-112 Flex-GTR Testing, NHTSA

TEG-113 KATRI Round Robin Tests Using the Flex-GTR-Prototype (SN03)

TEG-114 ACEA Comments, 10th Flex-TEG Meeting

TEG-115 Influence of Test Parameter Variations on The FlexcTR Joint Project
of ACEA and BASt

TEG-116 Impact Parameter Tolerances for Inverse Certificaton Test and Vehicle
Testing, BASt

TEG-117 Minor updates and pusher plate discussion for Flelli GTR, FTSS

TEG-118 General Status from FLEX Pli GTR Model Consortium, FTSS

TEG-119 Finalization of Impact and Assessment Conditions folnverse
Certification Test, BASt

TEG-120 Requirement Corridor (BASt-Method) for Pendulum Type (Type 3)
Dynamic Calibration Test Method, JAMA-JARI

TEG-121 Flex-GTR Flesh Dimensions and Mass Tolerance, JAMAARI with
FTSS communications

TEG-122 Flex-GTR (Mass, COG, Inertia) Tolerances , JAMA-JAR with FTSS
communications

TEG-123 SLICE Updates for FLEX-GTR, DTS

TEG-124 DRAFT Minutes
10th Flex-PLI Technical Evaluation Group (Flex-TEG)Meeting

TEG-124- Finalized Minutes

Rev.1 10th Flex-PLI Technical Evaluation Group (Flex-TEG) Meeting

TEG-125 Draft Agenda
11th Flex-PLI Technical Evaluation Group (Flex-TEG)Meeting

TEG-125- Finalized Agenda

Rev.1 11th Flex-PLI Technical Evaluation Group (Flex-TEG)Meeting

TEG-126 Status Report on Action Items at 11th Flex-TEG meéng

TEG-127 Technical Background Information Document ér the UN-ECE GRSP

explaining the Derivation of Threshold Values and inpactor
Certification methods for the FlexPLI version GTR agreed by the
FlexPLI-TEG at their 9th Meeting



Number of
working
paper

Title of Flex TEG document

TEG-128
TEG-129
TEG-130
TEG-131
TEG-132
TEG-133
TEG-134

ACEA; Injury values : impact vs rebound

ACEA Comments

BASt; Flex-GTR: Proposal for ACL/PCL injury threshold
TEG Agreement on the Tibia and ACL IssuesHinalized)
FTSS; Flex PLI Catch Rope and Bracket Propsal

FTSS; 400 Nm Tibia Gage Loading Results

FTSS; FLEX PLI GTR Model development status

11
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B.

Text of the regulation

Paragraph 4.1.1., amend to read:
“4.1.1. Lower legform to bumper

To verify compliance with the performance requiratseas specified in
paragraph 5.1.1., both the test impactor specifiedaragraph 6.3.1.1. and
the test procedures specified in paragraph 7fbil.the EEVC WG17
pedestrian lower legform impactor, or both the tesimpactor specified in
paragraph 6.3.1.2. and the test procedures specifien paragraph 7.1.2.
for the FlexPLI, shall be usedespectively.”

Paragraph 4.1.2, amend to read:
“4.1.2. Upper legform to bumper:

To verify compliance with the performance requiretseas specified in
paragraph 5.1.2., both the test impactor specifiedparagraph—6-3-2

6.3.1.3.and the test procedures specified in paragrapl2-7711.2 shall be
used.”

Insert a new paragraph 5.1.1., to read:

“[5.1.1. When tested in accordance with paragraph 7.1.1. (BEC WG17
pedestrian lower legform to bumper) or paragraph 71.2. (FlexPLI to
bumper) according to the choice of each contractingarty, the results
shall comply with 5.1.1.1. or 5.1.1.2. respectively

Paragraph 5.1.1. (former), renumber as paragraph 5.1.1.1. and amend to read:

“... tested in accordance with paragraph 7.1-1—{lewgfokm-to-bumper)
the maximum dynamic knee bending ......... "

Insert a new paragraph 5.1.1.2., to read:

“5.1.1.2. When tested in accordance with paragraptv.1.2., the maximum
dynamic medial collateral ligament elongation at te knee shall not
exceed 22 mm, and the dynamic bending moments atethibia shall not
exceed 340 Nm[ The maximum dynamic anterior cruciate ligament and
posterior cruciate ligament elongation shall not eseed 13 mmin case a
car can not fulfil the maximum ACL and PCL elongation £ 13 mm with
Flex-PLI, the car shall fulfi the maximum lateral knee shearing
displacement< 6mm with EEVC WG17 lower legform impactor in stead

addition, the manufacturer may nominate bumper testwidths up to a
maximum of 264 mm in total where the tibia bendingmoment of the

application of the relaxation zone requirement in s domestic legislation
if it decides that such restriction is appropriate’

Paragraph 5.1.2., amend to read:

“5.1.2. When tested in accordance with paragragh277.1.3. (upper legform to

bumper), the instantaneous sum of the impact fovaés respect to time
shall not exceed 7.5 kN and the bending momentertdst impactor shall
not exceed 510 Nm.”

- [ Deleted: J
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Title of paragraph 6.3.1.1., amend to read:

“6.3.1.1.

[EEVC WG17 pedestrianklower legform impactr”

Title of Figure 12., amend to read:

Insert new paragraphs 6.3.1.2. t0 6.3.1.2.7.2., to read:

“6.3.1.2.

6.3.1.2.1.

6.3.1.2.2.

6.3.1.2.3.

6.3.1.2.4.

Flexible pedestrian lower legform impacto(FlexPLlI):

The lower legform impactor shall consist of fleshflexible long bone
segments (representing femur and tibia), and a knepint as shown in
Figure 13.

The overall length of the impactor shall be 928 + 3nm, having a
required mass of 13.2 + 0.7 kg including flesh. Thlength of the femur,
knee joint, and tibia shall be 339 + 2 mm, 185 + inm, and 404 + 2 mm
respectively. The knee joint centre position shabe 94 + 1 mm from the
top of the knee joint.

Brackets, pulleys, protectors, connection parts etcattached to the
impactor for the purpose of launching and/or proteting may extend
beyond the dimensions shown in Figure 13.

The cross-sectional shape perpendiculer the Z axis of the femur and
tibia main bodies shall be 90 + 2 mm in width alongthe Y axis,
and 84 + 1 mm in width along the X axis as shown iRigure 14 (a). The
impact face shall be 30 + 1 mm in radius, 30 + 1 min width along the Y
axis, and 48 + 1 mm in width along the X axis as skwn in Figure 14 (a).

The cross-sectional shape perpendicultr the Z axis of the knee joint
shall be 108 + 2 mm in width along the Y axis, an@i18 + 1 mm in width
along the X axis as shown in Figure 14 (b). The inagt face shall
be 103+ 1 mm in radius, 12 + 1 mm in width alonghe Y axis,
and 86 + 1 mm in width along the X axis as shown iRigure 14 (b).

The masses of the femur and tibia withbflesh, including the connection
part to the knee joint, shall be 2.46 + 0.12 kg and.64 + 0.13 kg
respectively. The mass of the knee joint without éish shall be 4.28 + 0.21
kg. The total mass of the femur, knee joint, and Hia shall
be 9.38 £ 0.47 kg.

The centre of gravity of the femur and tibia withou flesh, including the
connection part to the knee joint, shall be 159 + &m and 202 + 10 mm
respectively from the top, but not including the canection part to the
knee joint, of each part as shown in Figure 13. Tehcentre of gravity of
the knee shall be 92 + 5 mm from the top of the kmejoint as shown in
Figure 13.

The moment of inertia of the femur and tibia withou flesh, including the
connection part inserted to the knee joint, abouthe X axis through the
respective  centre of gravity shall be 0.0325 + @@6 kgm?
and 0.0467 + 0.0023 kgm? respectively. The momeaf inertia of the
knee joint about the X axis through the respectiveentre of gravity shall
be 0.0180 + 0.0009 kgmz.

For each test, the impactor (femur, kngeint, and tibia) shall be covered
by flesh composed of synthetic rubber sheets (R1,2R and neoprene

13
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sheets (N1F, N2F, N1T, N2T, N3) as shown in Figuf&. The sheets are
required to have a compression characteristic as skn in Figure 16. The
compression characteristic shall be checked usinghé same batch of
sheets as those used for the impactor flesh. Thigesof the sheets shall be
within the requirements described in Figure 16.

6.3.1.2.5. The test impactor or at least the flesshall be stored for at least four
hours in a controlled storage area with a stabilis# temperature
of 20 + 2°C prior to impactor removal for calibration. After removal
from the storage, the impactor shall not be subjeetd to conditions other

than those pertaining in the test area.
6.3.1.2.6.
6.3.1.2.6.1.

Lower legform instrumentation

Four transducers shall be installed ithe tibia to measure bending
moments applied to the tibia. The sensing location®f each of the
transducers are as follows: tibia-1: 134 £1 mm, bia-2: 214 £1 mm,
tibia-3: 294 + 1 mm and tibia-4: 374 £+ 1 mm belowhe knee joint centre
respectively as shown in Figure 17. The measurememrtxis of each
transducer shall be the X axis of the impactor.

6.3.1.2.6.2. Three transducers shall be installech ithe knee joint to measure
elongations of the medial collateral ligament (MCL) anterior cruciate
ligament (ACL), and posterior cruciate ligament (PQ). The
measurement locations of each transducer are shown Figure 17. The
measurement locations shall be within + 3 mm alonthe X axis from the

knee joint centre.

6.3.1.2.6.3. The instrumentation response value damael frequency class (CFC), as
defined in ISO 6487:2002, shall be 180 for all trasducers. The CAC
response values, as defined in 1SO 6487:2002, shb# 30 mm for the
knee ligament elongations and 400 Nm for the tibidending moments.
This does not require that the impactor itself be hle to physically

elongate or bend until these values.

6.3.1.2.6.4 The measurements for the FlexPLI sthdbe taken only for the major
impact with the vehicle prior to the rebound phase.All maxima
occurring during or after the rebound phase shall I8 ignored. For
example, the zero crossing after the maximum of th®ICL elongation or
of the tibia bending moments shall be considered dke end of the major

impact with the vehicle. [J. -
6.3.1.2.7.
6.3.1.2.7.1.

Lower legform certification

The lower legform impactor shall meehe performance requirements
specified in paragraph 8.

[The impactoshall has-tabe certified according to the inverse type dynaceiification test described-

in paragraph 8.2-3—inadvance-ofto-start the Hogadion-testseriesAfter the initial inverse type \

dynamic certification test, fFhecertified impactor shall bee-certified according to the pendulum type
dynamic certification test described in paragraghZ after every 18-eaehicletests except that the

inverse tvpe dvnamlc certlflcatlon test WI|| be regated instead after every 30 vehicle test&).as

[The impactorshall has-tobe certified according to the inverse type dynaeeidification test
described in paragraph 8.2(8st A}in-advance-ofto-startthe-homologation-test-serdter 10

T
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vehicle tests, Fhe certified impactor shall re-certified according to the pendulum type dynamic
certification test descrlbed in paraqraph 8. aﬁt B). a#e;—ever—v—]:@—eaﬁests—(—)—as—weﬂ-as—mverse

eemﬂeaﬂen—test—aﬁepeww—?,@—eaptesm)‘ter every subsequent 10 vehlcle tests, the |mpzmtshall
be re- certlfled according to one of the two testsiithe following sequence — B, A, B, B, A, B, B
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FlexPLI; Dimensions and C.G. locations of femur, kee joint, and tibia (Side view) | certification test described in
| paragraph 8.2.3. in advance
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mass to the femur and tibia C.G. calculation)

Y axis X axis

15



ECE/FRANS/WP-29/GRSP/20187

16

Figure 14
FlexPLlI; femur, tibia, and knee dimensions (Top viav)
Top view ,
Zaxs
Direction Y axs
oftravel
Xaxis
Impact face _ Impact face c
R30 —\ 4 R103
rﬁ_mi T M F e
<, ® -r- 9 =1
—
e — \d v
Y
30 S22
PR\
108 Unit: mm
(a) Femur and tibia (b) Knee joint
Main body Main body
Figure 15
FlexPLlI; flesh dimensions
Flesh Dimensions
N3
245 285 345
ol| NIF N2F N3
(2 sheets) (2sheets) B (1 sheet) (1 sheet) (L sheet)
:
of travel 5
sl NIT N2T
(L sheet) (1 sheet)
« Tolerance of size for NA(F,T), N2(F,T), and N3: +/- 10 mm

«ForRLand R2: +-5 mm
« Thickness of each sheet and tolerance: 5 +- 0.75 mm



Figure 16
FlexPLI; flesh compression characteristics

(a) Synthetic rubber sheets
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Figure 17
FlexPLI; instrument locations

Instruments locations

Knee joint block center without impact face
|

ACL 25 PCL
= AN A :
/ | \
' \ i / MCL
o ! i
wn V. i .
i“,I, _ 11 [T —% 5_ . Kneejointcenter
]
i
i
30 . :
b MCL: Medial collateral ligament
i 36 ACL: Anterior cruciate ligament
| | ;> PCL: Posterior cruciate ligament
Directon | _ + Wl | Kneejointcenter
of travel | r .
~-H------- - <
o @ < Tolerance of each
Tibia-1 b location is +/- 1 mm
g
Tibia-2 s
Tibia-3
Z axis
Tibia-4 v
Y axis X axis
Unit: mm

Paragraph 6.3.1.2. (former), renumber as paragraph 6.3.1.3. and amend to read:

“..., foam covered at the impact side, and 350 + 5 lomg (see Figure3i8).”

Paragraphs 6.3.1.2.1. to 6.3.1.2.9. (former), renumber as paragraphs 6.3.1.3.1. t0 6.3.1.3.9.
Paragraph 6.3.1.2.9.1. (former), renumber as paragraph 6.3.1.3.9.1. and amermétb r

“...in three positions, as shown in Figut&l8, each using a separate channel. ....”
Paragraph 6.3.1.2.9.2. (former), renumber as paragraph 6.3.1.3.9.2. and amereétb r

“...at positions 50 mm either side of the centre [igee Figured18).”

Paragraphs 6.3.1.2.9.3. to 6.3.1.2.10.2. (former), renumber as paragraphs 6.3.1.3.9.3. to
6.3.1.3.10.2.

Title of Figure 13(former), renumber as Figure 18 and amend to read:
“... Upper legform impactor (see paragraph-636L3.1.3)"
Paragraph 6.3.2.1., amend to read:
“6.3.2.1. Child headform impactor (see Figurd 94
The child.......... "



Paragraph 6.3.2.1.1., amend to read:
“6.3.2.1.1. ... axis perpendicular to the mountingefd (see Figure-214) and ...”
Figure 14 (former), renumber as Figure 19.
Paragraph 6.3.2.2., amend to read:
“6.3.2.2. Adult headform impactor (see Figur@b
The adult ... as shown in Figure2(b The mass ..."
Figure 15 (former), renumber as Figure 20.
Paragraph 6.3.2.2.1., amend to read:
“6.3.2.2.1. ... axis perpendicular to the mountiagef A (see Figure-2B) and ...”
Paragraph 7.1.1., amend to read:
“7.1.1. [EEVC WG 17 pedestrian £lower legformimpactor] to bumper test

Paragraph 7.1.1.2., amend to read:

“7.1.1.2. ... and lateral planes are orthogonakitheother (see Figure-28).”
Paragraph 7.1.1.3., amend to read:

“7.1.1.3. ... at the time of first contact with themper (see Figure-22), ...”
Paragraph 7.1.1.3.2., amend to read:

“7.1.1.3.2.  ...its knee joint, with a tolerance o5%(see Figure-18l).”

Figures 16 to 17 (former), renumber as Figures 21 to 22.

Insert new paragraphs 7.1.2. to 7.1.2.4., to read:

“7.1.2. FlexPLI to bumper test procedure

Each test shall be completed within two hours of wén the impactor to
be used is removed from the controlled storage area

7.1.2.1. The selected target points shall be in theimper test area.

7.1.2.2. The direction of the impact velocity vectoshall be in the horizontal

plane and parallel to the longitudinal vertical plane of the vehicle. The
tolerance for the direction of the velocity vectorin the horizontal plane

and in the longitudinal plane shall be + 2° at thetime of first contact.

The axis of the impactor shall be perpendicular tahe horizontal plane,

with a roll and pitch angle tolerance of £2° in tle lateral and

longitudinal plane. The horizontal, longitudinal and lateral planes are
orthogonal to each other (see Figure 23).

7.1.2.3. The bottom of the impactor shall be at 7Bam above ground reference
plane at the time of first contact with the bumper(see Figure 24), with
a + 10 mm tolerance. When setting the height of éhpropulsion system,
an allowance must be made for the influence of graty during the period
of free flight of the impactor.

7.1.2.3.1. The lower legform impactor for the bumpetests shall be in ‘free flight'
at the moment of impact. The impactor shall be redased to free flight at
such a distance from the vehicle that the test rels are not influenced

19
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by contact of the impactor with the propulsion systm during rebound of
the impactor.

the requrements,

7.1.2.3.2. At the time of first contact the impacto shall have the intended
orientation about its vertical axis, for the corre¢ operation of its knee
joint, with a yaw angle tolerance of + 5° (see Fige 23).

7.1.2.3.3. At the time of first contact the centrdéine of the impactor shall be within
a + 10 mm tolerance to the selected impact location

7.1.2.3.4. During contact between the impactor anthe vehicle, the impactor shall
not contact the ground or any object which is not prt of the vehicle.

7.1.2.4. The impact velocity of the impactor whentsking the bumper shall
be 11.1 £ 0.2 m/s. The effect of gravity shall heken into account when
the impact velocity is obtained from measurementsaken before the time
of first contact.”

Insert new Figures 23 and 24., to read:

“Figure 23
Tolerances of angles for the lower legform impactoat the time of the first impact (see
paragraphs 7.1.2.2. and 7.1.2.3.2.)

] v 2
horizontal
- e == e
' 420

plane

longitudinal plane
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Figure 24
FlexPLI to bumper tests for complete vehicle in nomal ride attitude (left) and for cut-body
mounted on supports (right) (see paragraph 7.1.2.8.

Impactoi in free flight

\ -

«—Support

Ground reference plane 75+ 10mm

= ground level at impact Ground level

Ground reference plan

Paragraphs 7.1.2. to 7.1.2.3. (former), renumber as paragraphs 7.1.3.to 7.1.3.3.
75+£10mm
Paragraph 8., amend to read: ‘

“8. Certification of impactors

....The requirements for the lower legform impastare specified in
paragraph 8.1o 8.2, the upper legform impactor requirements are $igelci
in paragraph-82 3. and the adult and child headform impactors requérs
are specified in paragraph-8.3”

Paragraph 8.1., amend to read:

“8.1. EEVC WG 17 pedestrianktlower legform impactor certification”
Paragraph 8.1.1.2., amend to read:

“8.1.1.2. ... shall be within the limits shown in Big-1&5. Also, the energy ...”
Paragraph 8.1.1.3., amend to read:

“8.1.1.3. ...shall be within the limits shown in Frgut26.”

Paragraph 8.1.1.4., amend to read:

“8.1.1.4. ... firmly to the femur, as shown in Fig®@7. The rotational axis ..."
Paragraph 8.1.1.5., amend to read:

“8.1.1.5. ... from the centre of the knee joint, Bewsn in Figure-228. ...”
Paragraph 8.1.2.4.1., amend to read:

“8.1.2.4.1. ...of 2000 mm minimum length, as showifrigure-229. It shall be ...”
Paragraph 8.1.2.4.2., amend to read:

21
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“8.1.2.4.2.

...the certification impactor shall bespecified in Figure-28. The face of

”

Paragraph 8.1.2.4.5., amend to read:

“8.1.2.4.5

...the stationary impactor as shown inuFg230. The certification
impactor ..."

Insert new paragraphs 8.2. to 8.2.3.4.4., to read:

“8.2.
8.2.1.

8.2.1.1.

8.2.1.2.

8.2.1.3.

8.2.1.4.

8.2.1.5.

22

FlexPLI certification
Static certification tests

The femur and tibia of the lower legform mpactor shall meet the
requirements respectively specified in paragraph 8.1.2. when tested as
specified in paragraph 8.2.1.4. The knee joint ofhe lower legform

impactor shall meet the requirements specified in gragraph 8.2.1.3.

when tested as specified in paragraph 8.2.1.5. Tistabilized temperature

of the impactor during the certification tests shalbe 20° + 2°C.

The CAC response values, as defined in ISO 6487:Z)Ghall be 30 mm
for the knee ligament elongations and 5 kN for thepplied external load.
For these tests low-pass filtering at an appropria frequency is
permitted, to remove higher frequency noise without significantly
affecting the measurement of the response of the pactor.

When the femur and tibia of the impactor @ loaded in bending in
accordance with paragraph 8.2.1.4., the applied moemt and generated
deflection at the centre of the femur and tibia (M and D) shall be within
the corridors shown in Figure 31.

When the knee joint of the impactor is laded in bending in accordance
with paragraph 8.2.1.5., the MCL, ACL, and PCL elomations and
applied bending moment or force at the centre of th knee joint (M, or

F.) shall be within the corridors shown in Figure 32.

The edges of the femur and tibia, not beimdy parts, shall be mounted to
the support rig firmly as shown in Figure 33 and Fgure 34. The Y axis of
the impactor shall be parallel to the loading axiswithin 180 + 2°

tolerance. In order to avoid friction errors, roller plates shall be set
underneath the support rigs.

The centre of the loading force shall be applied ahe centre of the femur
and tibia within + 2° tolerance along the Z axis. The force shall be
increased at a rate between 10 and 100 mm/minute tiinthe bending
moment at the centre part (M) of the femur or tibia reaches 400 Nm.

The edges of the knee joint, not bendings, shall be mounted to the
support rig firmly as shown in Figure 35. The Y ax$ of the impactor
shall be parallel to the loading axis within 180 #£°. In order to avoid
friction errors, roller plates shall be set undernath the support rigs. To
avoid impactor damage, a neoprene sheet shall betasnderneath the
loading ram and the impactor face of the knee jointvhich is described in
the Figure 14 shall be removed. The neoprene shaeted in this test shall
have compression characteristics as shown in Figufeb.

The centre of the loading force shall be applied ahe centre of the knee
joint within £ 2° tolerance along the Z axis. Theexternal load shall be
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8.2.2.
8.2.2.1.

8.2.2.2.

8.2.2.2.1.

8.2.2.2.2.

8.2.2.3.
8.2.2.3.1.

8.2.2.3.2.

8.2.2.4.
8.2.2.4.1.

8.2.2.4.2.

8.2.3.
8.2.3.1.

increased at a rate between 10 and 100 mm/minute tinthe bending
moment at the centre part of the knee joint (M) reaches 300 Nm.

Dynamic certification tests (pendulum type)

The lower legform impactor (femur, knee jmt, and tibia are
connected/assembled firmly) shall meet the requireemts specified in
paragraph 8.2.2.3. when tested as specified in payaph 8.2.2.4.

Certification

The test facility used for the certifiddon test shall have a stabilised
temperature of 20 + 2 °C during certification.

The temperature of the certification ar@ shall be measured at the time
of certification and recorded in a certification report.

Requirements

When the lower legform impactor is usedor a test as specified in
paragraph 8.2.2.4., the maximum bending moment ohe tibia at tibia-1
shall be not more than 272 Nm and not less than 23%m, the maximum
bending moment at tibia-2 shall be not more than 2IL Nm and not less
than 185 Nm, the maximum bending moment at tibia-3hall be not more
than 160 Nm and not less than 135 Nm, and the maximm bending
moment at tibia-4 shall be not more than 108 Nm andhot less than 94
Nm. The maximum elongation of MCL shall be not moe than 26 mm
and not less than 23 mm, the maximum elongation &CL shall be not
more than 11 mm and not less than 9.0 mm, and the arimum
elongation of PCL shall be not more than 5.4 mm andnot less
than 4.0mm.

For all these values, the readings used shall beofn the initial impact
timing to 250 ms after the impact timing.

The instrumentation response value CF@s defined in ISO 6487:2002,
shall be 180 for all transducers. The CAC responsealues, as defined in
ISO 6487:2002, shall be 30 mm for the knee ligamemtongations and
400 Nm for the tibia bending moments. This does not iguire that the
impactor itself be able to physically elongate andend to these values.

Test procedure

The impactor, including flesh, shall besuspended from the dynamic
certification test rig 15 £ 1° upward from the horizontal as shown in
Figure 36. The impactor shall be released from theuspended position,
whereupon the impactor falls freely against the pirjoint of the test rig as
shown in Figure 36.

The knee joint centre of the impactor sl be 30+ 1 mm below the
bottom line of the stopper bar, and the tibia impat face shall be
located 13+ 1 mm from the front upper edge of the stopper bawhen the
stopper block is removed from the stopper bar andhten hung from the
impactor without any contact (see Figure 36).

Dynamic certification tests (inverse type)

The lower legform impactor with flesh (ferar, knee joint, and tibia are
connected/assembled firmly) shall meet the requireemts specified in
paragraph 8.2.3.3. when tested as specified in payeaph 8.2.3.4.
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8.2.3.2.
8.2.3.2.1.

8.2.3.2.3.

8.2.3.3.
8.2.3.3.1.

8.2.3.3.2.

8.2.3.4.
8.2.3.4.1.

8.2.3.4.2.

8.2.3.4.3.

8.2.3.4.4.

Certification

The test facility used for the certifiddon test shall have a stabilised
temperature of 20 + 2°C during certification.

The temperature of the certification ar@ shall be measured at the time
of certification and recorded in a certification report.

Requirements

When the lower legform impactor is usedor the test specified in
paragraph 8.2.3.4., the maximum bending moment oht tibia at tibia-1
shall be not more than277 Nm and not less than 237 Nm, the maximum
bending moment at tibia-2 shall be not more than 26 Nm and not less
than 223 Nm, the maximum bending moment at tibia-3hall be not more
than 204 Nm and not less than 176 Nm, and the maxim bending
moment at tibia-4 shall be not more than 120 Nm andhot less than 98
Nm. The maximum elongation of the MCL shall be notmore than 23
mm and not less than 18 mm, that of the ACL shall & not more than
10.5 mm and not less than 8.5 mm, and that of thed®. shall be not more
than 6 mm and not less than 4.5 mm.

For all these values, the readings used shall beofn the initial impact
timing to 50 ms after the impact timing.

The instrumentation response value CF@s defined in 1ISO 6487:2002,
shall be 180 for all transducers. The CAC responsealues, as defined in
ISO 6487:2002, shall be 30 mm for the knee ligamemiongations and
400 Nm for the tibia bending moments. This does ngequire that the
impactor itself be able to physically elongate antiend to these values.

Test procedure

The fully assembled FlexPLI (with flesland skin) shall be stationary
suspended vertically from a test rig as shown in Bure 37. It is then
impacted by the upper edge of a linearly guided Ahoneycomb impactor,
covered by a thin (less than 1 mm thickness) papeloth, at an impact
speed of 11,1 + 0,2 m/s. The legform is to be reteal from the test rig
within 10 ms after the time of first contact to enare a free flight
condition.

The honeycomb of 5052 alloy, which istathed in front of the moving

of I=200+2 mm, w=160+2 mm and d=60+5 mm. To ensure a
consistent and good level of repeatability, the haycomb should either
have a 3/16 inch cell size in combination with a deity of 3.1 pcf or a 1/4
inch cell size in combination with a density of 2.®cf or a 3/16 inch cell
size in combination with a density of 2.0 pcf.

The upper edge of the honeycomb facddsbe in line with the rigid plate
of the linearly guided impactor. At time of first contact, the upper edge
of the honeycomb is to be in line with the knee jat centre line within a
vertical tolerance of 0 £ 2 mm. The honeycomb shahot be,deformed
before the impact test.

The FlexPLI pitch angle and therefore #h pitch angle of the velocity
vector of the honeycomb impactor (rotation around yaxis) at the time of
first contact shall be within a tolerance of 0 = 21n relation to the lateral
vertical plane. The FlexPLI roll angle and therefoe the roll angle of the
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honeycomb impactor (rotation around x-axis) at thetime of first contact
shall be within a tolerance of 0 + 2°in relation tathe longitudinal vertical

plane. The FlexPLI yaw angle and therefore the yawngle of the velocity
vector of the honeycomb impactor (rotation around zaxis) at the time of
first contact shall be within a tolerance of 0+2°to ensure a correct

operation of the knee joint”
Paragraph 8.2. (former), renumber as paragraph 8.3.
Paragraph 8.2.1. (former), renumber as 8.3.1. and amend to read:
“... specified in paragraph-8-2.8.3.3 when tested as specified in paragraph-882314”
Paragraphs 8.2.2. to 8.2.4.5. (former), renumber as paragraphs 8.3.2. to 8.3.4.5.
Paragraph 8.2.4.6. (former), renumber as paragraph 8.3.4.6. and amend to read:
“... at a velocity of 7.1 £ 0.1 m/s into the statioppendulum as shown in Figure3BY’
Paragraphs 8.2.4.7. to 8.3.1. (former), renumber as paragraphs 8.3.4.7. to 8.4.1.
Paragraph 8.3.1.1. (former), renumber as paragraph 8.4.1.1. and amend to read:
“... specified in paragraph-8-3.2.4.2.when tested as specified in paragraph-88483"
Paragraphs 8.3.2. to 8.3.3. (former), renumber as paragraphs 8.4.2. to 8.4.3.
Paragraph 8.3.2.1. (former), amend to read:
“...in accordance with paragraph-8-823.3 the peak resultant ...”
Paragraph 8.3.3.1. (former), renumber as paragraph 8.4.3.1. and amend to read:
“...impactor shall be suspended from a drop rig aswshin Figure-239.”
Paragraph 8.3.3.2. (former), renumber as paragraph 8.4.3.2.
Paragraph 8.3.3.3. (former), renumber as paragraph 8.4.3.3. and amend to read:
“... impactor with respect to the vertical as showrFigure-289. The suspension of ...”
Paragraph 8.3.3.4. (former), renumber as paragraph 8.4.3.4.

Figures 18 to 23 (former), renumber as Figures 25 to 30.
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Insert new Figures 31 to 37., to read:

“Figure 31
Requirement corridor of femur and tibia in static certification test (see
paragraph 8.2.1.2.)

(@) Femur bending corridor

450
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(b) Tibia bending corridor
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Figure 32

Requirement corridors for knee joint in static certfication test (see paragraph 8.2.1.3.)
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Figure 33

Test set-up for femur in static certification testysee paragraph 8.2.1.4.)

354 mm
Y axis
Z axis . Load
X axis transducer
Loading axis EDM Loading ram
¢, D¢, Mc "
T flat loading surface
(surface size: ¢ 30 mm)
Sectional image
of Femur
Knee joint side | |
Femur(1 Femur(2 Femur(3 9
0
B A ——
Support rig R Edge of Femur Edge of Femur \F: Support ri
cylindrical shape (no bending part) (not bending part) cylindrical shape
(R=75mm) (R=75mm)
(W =71 mm) (W =71mm)

v

/ groundé

Fr2 ||

165 mm

165 mm

Support Length

1 330 mm

F.: External loading force at center of the femur
D.: Deflection at center of the femur

M_: Moment Center (Nm) = F/2 (N) x 0.165 (m)
R: Radius, W: Width along to the side axis

| Fo2

Figure 34
Test set-up for tibia in static certification test(see paragraph 8.2.1.4.)
) 434 mm
Y axis
Z axis X axis load
transducer
I Loading axis M@
Sectional image Fe D M flat Ioadmg surface Support rig
of Tibia (surface size ¢ 30 mm) cylindrical shape
1 (R =75mm)
Knee joint side \ | | | | | | | | (W =71 mm)
/
Tibia (1) Tibia (2 Tibia (3) Tibia (4
= =
Support rig R
cylindrical shape Edge of Tibia Edge of Tibia R
(R =75mm) (no bending part) (no bending part)
(W =71 mm)
7 i i i i i A s
Fd2 205 mm 205 mm l Fel2

Support Length: 410 mm

F.: External loading force at center of the tibia
D,: Deflection at center of the tibia

M.: Moment Center (Nm) = F/2 (N) x 0.205 (m)
R: Radius, W: Width along to the side axis




Figure 35
Test set-up for knee joint in static certificationtest (see paragraph 8.2.1.5.)

Yaxs Loading Ram
cylindrical shape
2 ais (R =50 mm)
Xaxis Neoprene sheet w=

(1sheet)

No impact face
I Loading axis Femur side \ R, y duvingplh\s test
Ne LCL
b |:
|
cylindrical shape | MCL | cylindrical shape
(R=75 mm) (R=75 mm)
(W =71 mm) (W =71 mm)
(fixed) Load transducer Edge of Load transducer (fixed)
% / Knee joint
) ) C e ) ) C
7 A 7 7 e
Fll 200 mm 200 mm I
Support Length: 400 mm
Fo: External loading force at center of knee joint Neoprene sheet
F1: Support force of Femur side of knee (22 g/sheet)
M.: Bending moment atKnee joint center (Nm) = F; (N) x 0.2 (m) 150

R: Radius, W: Width along to the side axis
Longitudinal
y axis
o Side
8 axs

« Tolerance of size of above: +/-5 mm for each sheet.
« Tolerance of weight of above: +/- 5 g for each sheet.
« Thickness of the sheet and tolerance: 5 +/-0.75 mm.

Note that 120 and 150 are in mm (small figure)

Figure 36
Test set-up for dynamic lower legform impactor cerification test, pendulum type (see paragraph

8.2.2.4)

Additional Mass

(Pendulum type)

>

Dynamic Certification Test Rig ‘

Suspension
angle
15+ 1 deg.

FlexPLI with Flesh
(cross sectional image)

988.5+2
Released

(Free fall around
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Mass: 5.0 kg #0.05 (with screws)
Inertia: 0.0061 % 0.0006 kgm?

Impactor side

>
EB, ,,,,,,,,, A 2120+ 1

Dimension units: mm

D center of gravity of additional mass
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Figure 37
Test set-up for dynamic lower legform impactor cerification test, inverse type (see paragraph
8.2.3.4)
Hanging System
Z axis
release the FlexPLI
within 10 ms after the
- moving ram impact
Y axis X axis —
| _— FlexPLI with Flesh
(cross sectional image)
Moving ram
Total Mass: 8,1 +/- 0.05 kg Depth (d)
Impact speed: 11,1 +/- 0.2 m/s 60 +/-5 mm
"" 0+-2mm
L e | || S Knee joint center

Impact
Direction,

Impact face \

Moving ram guide Honeycomb
Width (w)

200 +/-2 mm

[————>

Length (I)
160 +/- 2 mm

Crash strength: 75 +/- 10% psi ”

Figures 24 (former), renumber as Figures 38 and amend to read:

“ ... certification test (see paragraph-8-2.8.8.4.9"

Figures 25 (former), renumber as Figures 39 and amend to read:

“ ... certification test (see paragraph-8-3.8.4.3."

[I. Justification
Based on the results of the TEG activities up tw,rtbe expert from Japan proposes

the above-mentioned draft amendments to the gtpemtestrian protection (gtr No. 9)
following the responsibility of the TEG chairmangshi

A. Statement of technical rationale and justificaion
Paragraph 64: new text to introduce FlexPLI (editorial).
Paragraphs 102: new text regarding FlexPLI requirements.

Paragraph 106: new text to introduce FlexPLI (editorial).
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Paragraphs 110, 111, 112, 113: new text regarding FlexPLI requirements.
Paragraph 114: clarification (editorial).
Paragraphs 115: new text regarding FlexPLI requirements.

Insert a new section 10: new text to introduce the FlexPLI to each Corttrag Party
smoothly.

Section 10 (former): renumbering (editorial) and described TEG docusien

Text of the regulation

Paragraph 4.1.1: clarification on the EEVC WG17 pedestrian lowegform impactor as
well as to the FlexPLlI (editorial).

Paragraph 4.1.2: renumbering (editorial).

Insert a new Paragraph 5.1.1.: guidance for a contracting party choice that $e of the
EEVC WG17 pedestrian lower legform or FlexPLI.

Paragraph 5.1.1.(former).: renumbering and delete unnecessarily description.
Insert a new Paragraph 5.1.1.2.: new text on the FlexPLI requirements.
Paragraph 5.1.2: renumbering (editorial).

Title of Paragraph 6.3.1.1.: clarification (editorial).

Title of Figure 12: clarification (editorial).

Insert a new paragraphs 6.3.1.2. 10 6.3.1.2.7.2.: new paragraphs regarding the FlexPLlI.
Insert new Figures 13 to 17: new figures regarding the Flex-PLI.

Paragraph 6.3.1.2. (former): renumbering (editorial).

Paragraph 6.3.1.2.1. t0 6.3.1.2.9. (former): renumbering (editorial).

Paragraph 6.3.1.2.9.1. (former): renumbering (editorial).

Paragraph 6.3.1.2.9.2. (former): renumbering (editorial).

Paragraph 6.3.1.2.9.3. t0 6.3.1.2.10.2 (former): renumbering (editorial).

Title of Figure 13(former): renumbering (editorial).

Paragraph 6.3.2.1.: renumbering (editorial).

Paragraph 6.3.2.1.1.: renumbering (editorial).

Figure 14 (former): renumbering (editorial).
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Paragraph 6.3.2.2.: renumbering (editorial).

Figure 15 (former): renumbering (editorial).

Paragraph 6.3.2.2.1.: renumbering (editorial).

Paragraph 7.1.1.: clarification (editorial).

Paragraph 7.1.1.2.: renumbering (editorial).

Paragraph 7.1.1.3.: renumbering (editorial).

Paragraph 7.1.1.3.2.: renumbering (editorial).

Figure 16 to 17 (former): renumbering (editorial).

Insert new paragraphs 7.1.2. to 7.1.2.4.: new paragraphs regarding the Flex-PLI.
Figures 23 and 24: new figures regarding the Flex-PLI.
Paragraphs 7.1.2. to 7.1.2.3. (former): renumbering (editorial).
Paragraph 8.: renumbering (editorial).

Paragraph 8.1.: clarification (editorial).

Paragraph 8.1.1.2.: renumbering (editorial).

Paragraph 8.1.1.3.: renumbering (editorial).

Paragraph 8.1.1.4.: renumbering (editorial).

Paragraph 8.1.1.5.: renumbering (editorial).

Paragraph 8.1.2.4.1.: renumbering (editorial).

Paragraph 8.1.2.4.2.: renumbering (editorial).

Insert new paragraphs 8.2. to 8.2.3.4.4.: new paragraphs regarding the FlexPLI.
Paragraph 8.2. (former): renumbering (editorial).

Paragraph 8.2.1 (former): renumbering (editorial).

Paragraph 8.2.2. to 8.2.4.5. (former): renumbering (editorial).

Paragraph 8.2.4.6. (former): renumbering (editorial).

Paragraph 8.2.4.7. to 8.3.1. (former): renumbering (editorial).

Paragraph 8.3.1.1. (former): renumbering (editorial).



Paragraph 8.3.2. to 8.3.3. (former): renumbering (editorial).

Paragraph 8.3.2.1. (former): renumbering (editorial).

Paragraph 8.3.3.1. (former): renumbering (editorial).

Paragraph 8.3.3.2. (former): renumbering (editorial).

Paragraph 8.3.3.3. (former): renumbering (editorial).

Paragraph 8.3.3.4. (former): renumbering (editorial).

Figure 18 to 23 (former): renumbering (editorial).

Insert new Figures 31 to 37 (former): new figures regarding the FlexPLI.
Figure 24 (former): renumbering (editorial).

Figure 25 (former): renumbering (editorial).
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