Informal document No. GRSP-43-07
(43rd GRSP, 19-23 May 2008,

' da item 2
Transmitted by the expert from Japan agenda item 2(a))

Atsuhiro Konosu
Chairperson of FHex-TEG, Japan


Gianotti
Text Box
Informal document No. GRSP-43-07
(43rd GRSP, 19-23 May 2008,
 agenda item 2(a))




Latest Flex-TEG Activities (61" Flex-TEG meeting)
Participants of 6" Flex-TEG meeting (31 March 2008, BASt, Germany)

Konosu (Flex-TEG chairperson/J-MLIT/JARI)
Been(Flex-TEG secretariat/FTSS-Europe)

. Zander (BASt), D.U. Gehring (BGS)

Cesari (INRETS), S. Ronel (INRETS/Lyon Univ.)
Meyerson (NHTSA), A. Mallory (TRCNVRTC)

. Ries and S. Siems (ACEANW)

Fleischhacker and J. Walldorf (ACEA/Porsche)
Matsuoka (JAMA/Toyota),

Longhitano (Honda R&D Americas)

Minne (UTAC)

. Wolff (Continental)

G. Zenz (SABIC)

J.C. Kolb (Berbraudt)

M. Winkler and D. Arp (MESSRING)

S. Pruitt (DTS)

T. Inoue (JASTI)

M. Burleigh (FTSS-UK)

Total: 23 persons
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Latest Flex-TEG Activities (61" Flex-TEG meeting)

Main part of Agenda of the 6th Flex-TEG meeting

5. Reports and Discussions: Flex-GT Technical Evaluation Results

5.1. NHTSA Flex-GT Test summary (TEG-063)
5.2. NHTSA Flex-GT Certification Tests (TEG-064)

6. Finalization: Flex-GTR Designs

6.1. Mechanical Design
6.1.1. Flex-GTR Mechanical Design (TEG-054)
6.2. Instrumentation and Electrical Design
6.2.1. Flex-GTR Instrumentation Electrical Design (TEG-055)
6.3. Full Calibration Test Procedure
6.3.1. Flex-GTR Full Calibration Test Procedure (TEG-056)
6.3.2. BASt Proposal for a Full Assembly Certification Test (TEG-062)
6.4. Optional Instrumentation
6.4.1. Flex-GTR Optional Instrumentation (TEG-057)
6.4.2. Onboard DAS Information (TEG-058, TEG-059)
6.5. Others
6.5.1. Information: NHTSA Design of a Proposed Upper Body Mass (TEG-065)

7. Future action plans




Latest Flex-TEG Activities (6" Flex-TEG meeting)

5. Reports and Discussions: Flex-GT Technical Evaluation Results

5.1. NHTSA Flex-GT Test summary (TEG-063)
5.2. NHTSA Flex-GT Certification Tests (TEG-064)

* Repeatability, usability, and durability of Flex-GT are
evaluated, and also comparisons between the TRL
legform impactor and Flex-GT are conducted.

 These results are used for following discussions on
the Flex-GTR finalization.




Latest Flex-TEG Activities (6" Flex-TEG meeting)

6. Finalization: Flex-GTR Designs

6.1. Mechanical Design

6.1.1. Flex-GTR Mechanical Design (TEG-054)

Flex-GTR (CAD model)

«  To avoid knee twist

» Cruciate ligaments 8 springs

Conceptual Design

- Move ACL & PCL close to centering

«  To avoid A-symmetnc sensitivity .—.
- Move MCL & LCL ot centerling ._.

Usi two Sots of
crucale Bgaments
= To fidiilfalies wisl momant

Bronze wira guides

- DB@12:@Ex40mm; T1 BNmm

= May need to go @3mm cable
- Optimized space for DAS & connector

« Lateral ligaments 18 springs samea

- DBER1Ex@9xBDmm, 76, Th/mm

Integration of connector
blocks and wiring

Ve 4
- =

Packaging Ligament Elongations
_ Sensors at Centre Line
Space Age Control > . r ; o
150 series
18*15°10mm
45G acceleration
38mm stroke
2xLH & 2ZxRH pull

BRSPS il Dt & BT

Protective rubber bumpers to distal
and proximal ends

* Flex-GTR Mechanical Designs
are frozen.




Latest Flex-TEG Activities (6" Flex-TEG meeting)

6. Finalization: Flex-GTR Designs

6.2. Instrumentation and Electrical Design
6.2.1. Flex-GTR Instrumentation Electrical Design (TEG-055)

Flex-GTR (Electrical design)

Measurement ltems (Standard)

Thigh-3 {strain) —
Thigh-2 (strain} =

Thigh-1 (strain)

ACL (Elongation)
g PCL {Elongation)
- r__,FMCL {Elengatian)

LCL (Elongation)

b &gl (siram) -
— Leg-2 (sirain) —
s— Leg-3 (strain—

e Leg-d (strainf—

B
§
B
§
L)
3
)

Channal Purpose | Stan m DAS | Priority

dard
Femur moment 1, 2 and 3 Calibration 3 0
Tibia moment 1, 2, 3 and 4 Injury 4 8]
Tibia top acceln ax Calibration 1 -1
MCL efongation Injury 1 0
ACL elongation Calibration 1 0
PCL elongation Calibration 1 0
LCL elongation Calibration 1 0
Connectors agreed
single channa multi channe|
- -

protecied

“Male and femals connectar ging

=Plashc cacidar dasign
*Plastic housing, screw strain refied
“Rapair by hand sciderng possil and
i Bpaxy pORLING o7 mirain rolal
=Can bo done traned slaf

o
(el i o

3 Sl

«hals and famals connechar ping

proteciec
=MilRary spac. Mano [ bpe
«High conduchor density

«Spacing 0 025 inch = 0 G4mm
SAatal housing, scraw strain relial
Lables pre wirsd by manutacie

oy cnmping and patling

Fepair by splitting tha cabls and &
pig tadl connecion

Wiring Diagram Tibia 2*37 pin

Zafich. Bnalog | 4
Ta DAS

Standard option Conneclors and wiring
On board DAS may nead to be tadored
DAS specific
Strain Gauges
3E

+ FLEX-GT specs and adhesive

are going to be used

+ Uni-axial, 5mm length, 350 Ohm

* Flex-GTR electrical designs are frozen, except ACL and PCL
measurement purpose, injury assessment purpose and/or
calibration purpose.




Latest Flex-TEG Activities (6" Flex-TEG meeting)

6. Finalization: Flex-GTR Designs

6.3. Full Calibration Test Procedure
6.3.1. Flex-GTR Full Calibration Test Procedure (TEG-056)
6.3.2. BASt Proposal for a Full Assembly Certification Test (TEG-062)

Component Level

Details of Calibration Fixtures [

Flex-GTR (Full Calibration Test Procedure)

St 2 Long Bong Tibis and Fem
Cuashazalic 3-Point Bending Tes!

|FIax-GTR Full Calibration Test Procedures (Overview) | [T

* Evaluate Long Bone Cones Bending Characlanshc

:' :&:l::-‘::'.!::n iy B Moment Conversion values -- Step 1. Core 7
& e mnnilEiEing Cuasl-static 3-Point B!'I"I!lh"lﬂ Test
¥ Emch year L {Farmur bong care, Tibia bone core)

4 [ARer exceeding 400Mm (~125% of LAY e s et
< After Baslure of dynamic tes ‘ - Contsl mdemh o wam f sese e o bos
« Ewahusin Assemibily Bending Charadiensbics

R (w7 Fomor s Toia Ziess ooty
+ After manufackuring Quasi-static 3-Point Bending Test )
< Each year k {Famur, Tibia)

« (Al axcessding 400 Hen (=125% of LLRYY
o AeT faenur OF Do Sssaenbly-parls axchangs

« Al Baduin of dytaimis el ‘ Assem b IV Level

# Evalupie Knew Banding Charnciensics

< Ewaliaie Knes Lighines Elangabon Walues or
v Ry P Pendulum type
" AR R Quasi-static 3-Point Banding Tes!
¥ i—lﬁ-:-:" el AR = Calibration ng with ] oy
# [Afar ancasding IAFY e
¢ A ki aksembly-ipants eachange :;ppaﬂ e A e e
« Afwr faslure of dynamic test i TGN ==l —
« Control mput pulsée E&ﬂ@ﬂ [
v Ewaluate consistency of the assemibly with tibia x- I Fig tnd
¢ Froguency Step 4. Assembly 1 tes? accelerabon
« Emchi [1-10] lesls Fermnur-kKrsg-Tika " & ‘II
¢ Aber axcesdiog IARY namsz Calbration Test vk ol 1 ==
¢ et kness of Semus o LD Assembly-ipans e ~ lI,_,..-'-"""' —
exchange | Ll il
AR  Ingury Assesspmeni Relererce 'Value [ | S —
B g ==

* Flex-GTR full calibration test procedures are frozen, except type of
assembly level calibration test method, pendulum type or impact type.




Latest Flex-TEG Activities (6" Flex-TEG meeting)

6. Finalization: Flex-GTR Designs

6.4. Optional Instrumentation
6.4.1. Flex-GTR Optional Instrumentation (TEG-057)
6.4.2. Onboard DAS Information (TEG-058, TEG-059)

Flex-GTR (Optional Instrumentation) On Board Data Acquisition Systems Tibia and Femur Knee Part

m_— f_'-l T
- High priarity 1‘*‘

= ‘Standasd option

= Improve free Mhght molion control 9 H\.
= Packaging space 5 optmized, though

stall lomyibed

- Polental solubons meet packaging space
7 - a

Summary

On board pending feasibility
3 axis damped accelerometer

3 axis angular velocity sensor @ Triax accelerometer

Three angul ar velocitysensors

Off board

Attachment place for 3 axis .
damped accelerometer

Triax accelerometer
Distal Tibia (shown) and Proximal Femur Single axis accelerometer

I |

Attachment place for 1 axis []
damped accelerometer

*Dedicated nylon segrment for oplional accelerometer
*Threaded medal insed

FLEX-PLI-GTR Desplopme, Jamnusry 22, 2008

* Flex-GTR Optional Instrumentation designs are frozen.




Latest Flex-TEG Activities (6" Flex-TEG meeting)

6. Finalization: Flex-GTR Designs

6.5. Others
6.5.1. Information: NHTSA Design of a Proposed Upper Body Mass (TEG-065)

Information: NHTSA Design of a Proposed Upper Body Mass

UBM Design Approach (cont.) Discussion Points

Addition of UBM improves similarity to our full-body model
— Most improvement abovefat knee
- Important for high-bumper vehicles (femur fracture)
Proposed UBM design seems practical
- Meed to conduct physical tests to be certain
Flex GT more flexible than our MADYMO model
- UBM optimized for rigid femur and tibia
— Unclear if optimized UBM works for Flex

Could upper body mass:

— Produce vertical knee displacements similar to full-body
displacements for individual vehicles (rather than universal 75
mim)?

- Improve correlation with full-body measures for femur moments
and ACL as well as tibia moments and MCL/bending angle 7

= 50 different generic
vehicle designs using

PCDS and literature o
- Varying sifiness and — * As information, NHTSA upper body mass study is

. LE;-I:}T::FI:IHF],.- vs. LUBM informed.
”.b'cij_;'.'aﬁﬁ‘ , . || » Status of the research is an initial stage, e.g.rigid
emepienigi s 1% I femur and rigid tibia is used in their study, therefore,
' Flex-TEG does not treated this topic in the Flex-TEG

activities (future work for another group).




Latest Flex-TEG Activities (61" Flex-TEG meeting)

7. Future action plans

By the end of September 2008

* Flex-GTR developer group will product Flex-
GTR, and conduct Flex-GTR evaluations by
them.

» Flex-TEG members will discuss and decide
the ACL and PCL measurement purpose,
Injury assessment and/or Calibration.

* Flex-TEG members will discuss and decide
the type of assembly level calibration test
method for Flex-GTR, pendulum type or
impact type

Y¢ 7t Flex-TEG meeting
From October 2008 to the end of April 2009

e Initial technical evaluation of the Flex-GTR
will be conducted by main Flex-TEG
members.

v¢ 8t Flex-TEG meeting

Flex-GTR

Measurement Items (Standard)

Femur mamend 1, 2 and 3 Calipraton
Tibia mament 1. 2, 3 and 4 Irypury
Titia Iop accaln ax Calibeation
MCL slangatian IFjury
#ACL slongation Calibration
PCL slengaton Caliration
LCL sdangation Calibration
Assembly Leveal

Penduium type

.......

e

i
40kmh, 8.1kg

I
i .

* 1) Review of Injury Risk Functions, 2) Evaluations of Technical Feasibilities, 3) Evaluation of Lower Limb
Protection Level of Flex-GTR, and 4) Documentation Activities, will be conducted in parallel on above activities. 10
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