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Objective of this proposal

1. The representative of Japan proposed the dawelapof Phase 2 of gtr No. 7. The
amendments proposed by the United State of Amevara incorporated in the propogal.
He also proposed the establishment of an informalgfor the development of this Phase.
The informal group received the mandate to dis@msopriate methods for testing and
evaluating injuries due to rear impact crashes.

Background

2 At its 143" session in November 2007, the World Forum for Hamization of
Vehicle Regulations (WP.29) agreed to provide guigato the Working Party on Passive
Safety (GRSP) for the development of the draft gbn head restraints
(ECE/TRANS/WP.29/1064, para. 81) and that Phasd fhe gtr should consider, as
indicated in informal document No. WP.29-143-23-Rethe following issues:

(@  The head restraint height of 850 mm;

(b)  The appropriate dynamic test, including thé peecedure, injury criteria and
the associated corridors for the biofidelic reapart dummy Il (Bio RID II).

3. At its 148 session, in June 2009, the Executive Committebeofi998 Agreement
(AC.3) agreed on the two-step approach suggestethéyepresentatives of the United
Kingdom and of the United States of America. Thipr@ach will consider whether Bio
RID Il can more effectively address injuries ocaugrin low speed rear impact crashes and
focus on reducing injuries in higher speed rearadctgrashes as a second step. At itd"149
session, in November 2009, Japan submitted to ACpBoposal for the development of
amendments to the gtr, prepared jointly with thététhKingdom and the United States of
America, and the revised timetable. AC.3 agreetdietelop the amendment to the gtr. As a
first step, the amendment work will focus on depéig a low speed dynamic test using the
Bio RID Il dummy. Regarding the head restraint heigs a first step the procedures for
defining the effective height will be considerecet8iled discussions on dummies will be
conducted by a Technical Evaluation Group (TEG)ichs to be established under the
auspices of the informal group. Drawings detailthg uniform specification of the test
tools will be developed and provided to the Secigtas reference material.

4. To address minor neck injuries (maximum abbtedianjury scale 1 (MAIS)) that
occur in low speed rear impact crashes, insuramgsiry groups, such as the International
Insurance Whiplash Prevention Group (IIWPG) (Insae Institute for Highway Safety
(IIHS) and Thatcham), have been conducting dynamauations of seats. The European
new car assessment programme (EuroNCAP) introddgedmic evaluations of seats in
2008, and the Japanese new car assessment progrefN@AP) introduced dynamic
evaluations of seats in 2009. However, the testing) evaluation methods vary from one
programme to another. Additionally, the Europearh&hced Vehicle-safety Committee
(EEVC) Working Group 12 has been investigatingahpropriate dynamic test, to address
minor injuries in low speed crashes, including taest procedure, injury criteria and the
associated corridors for the Bio RID | dummy.

5. A deeper review of United States of America’s (USAjitial data shows that
while there are a number of AIS 2 and AIS 3 injuries occurring in rear impact crashes
greater than 18 km/h, most of the neck injuries, with are the focus of this gtr and

1 ECE/TRANS/WP.29/2008/115, ECE/TRANS/WP.29/200%4@ ECE/TRANS/WP.29/2009/48
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which can be evaluated by a rear impact dummy, ar@IS 1. For AIS 1 injuries, there

are approximately an equal number of occurrences bew 18 km/h as there are above

18 km/h. Research from Japan shows similar trendsyith a significant number of

Jlong term minor neck injuries occurring in the range of,16 — 25 km/h. l

(http://lwww.unece.org/trans/doc/2010/wp29grsp/GTRD2-16e.pdf) An evaluation of
research titled “Recommendations for a Low-speed Re Impact Sled Test Pulse”

pdf) The USA is currently evaluating several dummies andomparing them to
cadaver testing at 24 km/h which can be used to hedddress these long term minor
neck injuries,

6. Although previous discussion have differentiated hwveen “low speed” and
“high speed”, all the research being conducted istapeeds that could be considered to
“low speed” with respect to,short term and long tem minor neck injuries. Instead of l

focusing on test speed, the informal working groupshould take a comprehensive
approach to determining the most appropriate test plse or test pulses to mitigate
minor neck injuries and provide a comparable levelof benefits as the existing gtr 7
requirements. The group may consider options whichwould provide additional

take place at a future date

but if this work was not completed, any discussiownf further work in this area would {

Subjects for review and tasks to be undertakenterms of
reference)

8. With regard to head restraint height, the infalrgroup should decide:
@ How to define the effective height;
(b)  The height requirements.

9.  With regard to mitigating long-term and short-term minor neck injuries with a
dynamic test, the informal group should

(@ Define test conditions that reflect accidemtghie real world, including the
performance of seat backs and head restraintsystem:

0] Tests conducted on the whole vehicle as avilaim the market,
and/or on production seats mounted on sleds;

(i)  Number and conditions of sled pulses.

(b)  Working within the accepted knowledge concegrtime mechanism of minor
neck injury and other rear impact injuries, identifarameters that may be
used to advance developments in occupant protetttrongh, for example:

0] Analyzing accidents;

(i)  Performing volunteer tests (low speed only)dasimulations with
human body finite elements (FE) models.
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(c)  Evaluate dummies that reflect the above medmanvith high fidelity to the
human body and which demonstrate an acceptablé déveerfection as a
measuring instrument:

0] In particular, the dummy evaluations shall id# an assessment of
their biofidelity in the critical areas associatedth the safety
technology under review, their repeatability aneitheproducibility;

(i)  Define the dummy sitting conditions to minimisvariation in test
results;

(i)  Harmonize the test dummy and calibration test

(d) Evaluate indicators of human body injury theflect the minor neck and
other rear impact injury mechanisms:

0] For example, measure the relative movement éetwhe upper and
lower parts of the neck and the forces appliecatthef these parts.

(e) Define reference values which should be basethe results of injury risk
analysis and feasibility studies.

10. With regard to evaluation, the informal groupowsld evaluate the effects on
reduction of injury and cost-effectiveness of thepmsals.

History of the discussions

11. Head Restraint Height

The Netherlands proposed to measure the heighbimpining it with the backset in order to
ensure the effectiveness of head restraints fbotalipants. At the second informal group
meeting, the Netherlands pointed out that the ldksnot considered under the methods of
the current UNECE Regulation No. 17, EuroNCAP, BiMPG and proposed a new
evaluation method that combines the height anddecln this evaluation method,
measurements are performed at the center only. Mea®nts according to this evaluation
method would require the height to be raised byad6 mm. Some issues related to this
method were pointed out, such as remaining unceieaj reproducibility/repeatability, and
hindrance to rear visibility.
At the fourth informal group meeting, the Netherlands explained the status of their
consideration of new head restraint height requirerants. The head restraint height
will be considered by measuring the backset basedhdhe 95%tile HRMD template
proposed by the Netherland. The evaluation of eftdiveness had been reported in the
accident analysis by EEVC (HR-10-6). Japan pointedut that the evaluation method
for active head restraints is necessary and that # timing of its delivery was
important. The chairman noted that this topic coutl run in parallel to the principal
issue of developing a procedure for the BioRid dumgn He encouraged the
Netherlands to define their proposal as soon as pgible and asked that they consider
the effect that the most recent changes to regulatp requirements had regarding
taller occupants. He also welcomed the cooperatioletween OICA and the
Netherland to collect data about the head positiomaccording to the RAMSIS system
by June 2011.

12.  Dynamic Evaluation Method

Number and conditions of sled pulses for the loeespdynamic test
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Based on a study conducted by Japan, accident agails and accident simulation tests

indicate that, for reducing permanent disabilities,it is appropriate to set the sled pulse

at EuroNCAP’s medium waveform betweenAV =16 km/h and 25 km/h. However,

Japan found that in the repeatability tests at 20 kn/h the results vary largely due

reproducibility and repeatability will be studied using a new dummy calibraton
method.

and short-term injuries was held at the fourth infarmal group meeting. Evaluation
indicators were also discussed. While some countsevanted to set the speeds now,
other countries argued that it was difficult to setthe test speed until there was a decision
made on the evaluation indicators and a benefits atysis could be conducted.

13.  Accident analysis

In Japan, rear impact crashes account for 31 perofell traffic collisions, and 92 per cent
of these result in minor neck injuries based oraatident macro analyses. As for the crash
speed, the accidents occur most frequentB\atl5 km/h and below, which can be seen in
about 60 per cent of all cases. Eve¥t20km/h and above, AlS2+ neck injuries account
for 2 per cent only, and most of the resulting rigs (60 per cent or more) are AIS1 neck
injuries. In recent years, the number of permadéeabilities has been increasing, and they
occur most frequently &tV=16-22 km/h, however, theg®/ analyses are based on small
accident numbers micro analyses.

14. Evaluation Indicator and Reference Value

(@) Japan gave a presentation at the “meetingtefdsted experts” that met in advance
of the establishment of the informal group. It Heebn found in the results of the
past studies on neck injuries and volunteer téststhere are correlations between
neck strains/strain rates and occurrences of gguiisk curves for each case were
created based on the results of accident analysissenulations. Injury indicators
that have high correlations with strains/strainesand can be measured using
dummies were extracted. As a result, relationsbgie/een strain rates and NIC and
between neck strains and neck force (Upper& LowerHz, My) were shown, and
their risk curves were created. Japan proposdsthieae be used as the basis for
injury criteria. For some indicators no risk cureeuld be drawn and other
alternative indicators were used.

(b) In addition to Japan’s proposal above, there isttaroproposal on evaluation
indicators: EEVC's proposal for “Dynamic backsetlibmitted during the discussions
for Phase 1 of GTR 7.

At the fourth informal group meeting, PDB reported the evaluation of reproducibility
of 8 dummies, first presented to the ESV conferende 2009. The reproducibility was
poor in the neck force (Fx, Fz, My), while acceptde in acceleration (but cv>10% for
NIC) and kinematic behaviour (cv<10% for dynamic backset). However, standard
evaluation method for dynamic backset should be peeribed since variability is
inherent in video analysis.

15. Dummies
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Discussions on dummies had been conducted asfgae Global Bio RID Users Meetings
(GBUM) activities up to the first informal meetinglowever, starting with the second
meeting, the GBUM activities were incorporated itiose of the Informal Group’s TEG
(Technical Evaluation Group) who hold web meetipgraximately once a month.

16.  Biofidelity

@

(b)

©

(d)

At the 4th meeting, the chairman recalled that thdnformal Group was tasked with reporting to
WP29 at its 152 session (November 2010) and, in piaular, to confirm the timetable for the
delivery of a proposal for the adoption of the BioRd II_dummy into GTR 7. He suggested
recommending to WP29 that the period of Phase 2 ceitleration would be approximately 2
years, aiming for adoption at GRSP in December 201%vith a proposal to WP.29 in June 2013.

At the “meeting of interested experts”, therent status of the study by
EEVC Working Group 12 (WG12) and WG20 and resuftstadies on the
biofidelity of Hybrid Ill, RID3D, and BioRid Il wee reported. The
biofidelity in volunteer tests at 7-9 km/h was Yied using qualitative
procedures and quantitative core method, and B IRpresented the best
results.

The United States of America reported on thegpess of its studies on the
biofidelity of dummies and injury mechanisms foethvaluation of AIS3+
injuries in mid- and high-speed rear impact crasBesed on their results, a
seat for sled tests was created. In addition, tbigdelity was compared with
data from post-mortem human surrogate (PMHS) empmrts, Bio RID,
RID3D, and Hybrid Il to determine the most appiapr dummy. Further,
the injury mechanisms were examined to determine aerify the
instrumentation to the spine and to define therinhehavior.

At the fourth informal group meeting, NHTSA reported the results of
research on repeatability/reproducibility and biofidelity. NHTSA
conducted dynamic tests at 17.6km/h and 24km/h. By also conducted
tests comparing PMHS with Hybrid Ill, Bio RID, and RID3D. Those
dummies showed different biofidelity in head displaement and rotation
during tests for reproducibility, repeatability, and biofidelity. The
ramping-up behaviour was quite different between PNHS and dummies.
The evaluation of biofidelity and repeatability will be completed by the
end of October and December of 2010 respectively NHTSA is also
conducting tests to compare the sensitivity and repducibility among
dummies. They are comparing results using Bio RIDI and Hybrid Il in
seats with large and small backset and waveforms sgified in FMVSS
202a and the ECE R.17 proposal to incorporate a BRID (Annex 9) to
see if the tests rank the severity of backset in ¢hsame manner. The
testing will be completed in November, 2010 and ra#s will be presented
in February 2011.

OICA has requested that a biofidelity assessment bdone on the rear
impact dummy chosen for this gtr, over the range opotential seatback
angles

One of the original tasks of the informal group wasto develop a low-
speed dynamic test, including the test procedurepmpliance criteria and
the associated corridors for the biofidelic rear inpact dummy (BioRID
II). As a possible later phase, depending upon thdirection of WP29, the
group would consider the possibility of a higher-sped dynamic test.
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United States, and scheduled to be completed by tieed of 2011, would be successful in
establishing injury criteria suitable for evaluation in a regulatory test procedure.

Japan commented that BioRID Il should be added tokhte gtr in May 2011 as specified in the
original TOR, since neck injury is a serious problen to be addressed in the regulation
immediately. Two options were proposed:

- Option 1 — A proposal to amend gtr 7 will be subritted to GRSP in May 2011 to
specify dynamic backset evaluations using either Hbyid 11l or BioRID Il, as a
Contracting Party option. Then, as a second steparmonization of dummy,
evaluation of upright postures, tests at higher spe and mid speed will be
considered in 2014 and later.

- Option 2 — Extend the work schedule of the inforral group to require a proposal to
amend gtr 7 be submitted to GRSP in December 201, anticipation that a
harmonized dynamic backset evaluation proposal wodlbe made based on the
injury criteria using Bio RID Il only. Then, as a second step, harmonization of
dummy, evaluation of upright postures, tests at higer speed and mid speed will be
considered in 2014 and later.

OICA expressed strong concerns that both of thesgptions would result in a gtr with
Contracting Party options.

At the 152nd session of WP.29, Japan presented aoposed revision of the TOR to
AC.3. This proposal was to establish the timelinef the group until 2012 to allow for
the completion of the injury criteria analysis, butnoted that if the work was not
complete, a detailed BioRID Il test would be addetb the GTR as an alternative to
the existing test (the option already exists as dgeeholder). The United States
presented an alternative proposal to revise the TOR allow the group to take a
comprehensive approach to address both long-term arshort-term minor neck
injuries. AC.3 returned the proposals to GRSP, oting that it anticipated a revised
proposal to revise the TOR at the 153rd session.

At the fifth meeting of the information group it was confirmed that the preference
was to deliver a new proposal that could be adopteidto the GTR as a single
procedure to assess the protection against neck imy. The group also agreed with
the recommendation of the United States that the jory criteria that emerge from

the ongoing research effort in the US and Japan shéd guide the development of the
final procedure.

Japan had associated lower speed tests with injuseat AIS1 level and expressed
concerns that any change to address more severediry levels would take longer
than December 2012. It was agreed that AIS1 injues remain the focus but that, if
possible, consideration be given to long term as Was short term injuries.

As a result, the group is recommending that GRSP mpose amending the TOR to
specify that the primary focus of the informal groy should be the development of a
proposal for the BioRID Il that would provide benefits equivalent or better than the
benefits provided by the existing option in gtr 7.If the group was able to provide
additional benefits within the specified time frameit would be permitted to do so,
but if this work was not completed, any discussion of further work in this eea would
take place at a future date.
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17.  New head restraint measurement device (HRMB\ihg

(@) The current H-point machine is defined in Sgcif Automotive Engineers
(SAE) SAE J826, and the HRMD was developed in tBs. For either
machine, there are large variations in productsil@he on the market,
resulting in variations in the backset measurements

(b) At the 2nd informal meeting, the result of @ conducted by the German
manufacturer's association (VDA) was introduced. A/Developed a new
H-point machine and a testing jig called Dilemmataking the average of
many H-point machines and harmonizing it with teESstandard. For this,
it is scheduled to issue the VDA specificationsHebruary 2010 and to
proposet to the SAE as a revision to the standard.

(c) At the fourth informal group meeting, it was reported that the draft of
3D CAD data of SAE HADD J826 H-Point manikin was poposed at
SAE meeting on October 20. When this proposal wilbe agreed at SAE
conference, it will be possible to release 3D CADbtthe public. The
measuring method with HRMD is under consideration ad will be
suggested by March, 2011.

18.  Dummy drawings (2D & 3D)

At the first and second informal meetings, the peeg of the drawing harmonization by
Denton and First Technology Safety Systems (FTS&) weported. The 2D drawing (PDF
form), 3D drawing (STEP form), and user’'s manual scheduled to be created jointly between
the two manufacturers.

At the fourth informal group meeting, Humanetics (acompany formed by the merger of
FTSS and Denton) reported that the drawings had beeposted on GRSP website. They
also reported that 3D data is ready, but PADI is uder revision. They are preparing the
list to be included in PADI for checking most recendummy. The chairman pointed out
that a method to clarify the appropriateness of thebuild level of Bio RID Il is necessary.
The suggestion from Japan to provide PADI along wit drawings in a same website was

agreed.

19.  Certification procedures

(@ Atthe “meeting of interested experts”, thetdng of discussions on the new
certification test at GBUM and the summary of thatiscussions were
presented. As regards the new certification testtstwere completed in
Korea, Japan, the United States of America, andfurThe sled waveform
has become more flat, showing good reproducibiftythe second informal
meeting, it was proposed to change the calibratiawveform in order to
match the EuroNCAP medium pulse and dummy inputwél@r, the
Chairman commented that since the Terms of RefergfioR) of the
informal Group states that our objective is to specify the umifanethod
for evaluating low speed impacts and the low spee®fined as V18 km/h
or below, we should aim the sled waveform at arod®dl8 km/h and
discuss the calibration waveform based on the ntrreroposal

(GBUM2009).

(b)  Atthe third meeting, the Bio RID TEG reportaul the new certification test
method with the head restraint. While the develapneheading in the right
direction, there are concerns that the head to hesstchint contact time is a
little too short (10-20 msRegarding the presence of head restraint in the
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new sled, Humanetics will develop a draft of detaéld method. It will be
evaluated by PDB, Japan, Ford, and GM.

Jacket impact assessment was adopted as anathenprovement to

dummy performance, while pelvis impact assessmentas not considered
to affect the dummy’s effectiveness. The optionigkull CAP switch is to
be included in the drawing package.

20. Repeatability and reproducibility

@

(b)

©

In testing, good repeatability is obtained lifetsame dummy is used.
However, there are problems with reproducibilityceng different dummies.
Work to establish a common build level for the BWD Ilg, together with
improvements to the dummies and revisions of deatibn tests are being
discussed to improve the repeatability and repribditg.

At the third meeting, Japan reported the resoiithe new dummy calibration
methods and sled tests. The same variations in tatbat had been seen in
the new certification test method with the simulabead restraint were also
observed in the sled tests. Accordingly, it is cdesed effective to use the
head restraint in the certification test, espegial minimise variations
around the contact time. However, there are diffegs in absolute values
between certification and sled tests, so will bescdssed further
September 2010.

At the fourth informal group meeting, it was reported that the there was
a quite large difference between sled types when @iseat was tested for
evaluating the reproducibility using acceleration ad deceleration sleds.
It was difficult to keep the pulse within the corridor when using the
deceleration sled. It was also pointed out that tnbackset changed due
to the movement of dummy head during approach. Thee issues are kept
as items to be monitored.

21. Dummy seating conditions

@

(b)

(c)

At the “meeting of interested experts” and la first informal meeting,
regarding the seating procedures of IWPG and EuAiNClapan made
proposals on:

0] Design reference torso angle,
(i)  Reduction of backset tolerance, and

(i)  Special adjustment in the case of smallestoengle (more upright)
seats typically used in small Nehicles (especially those with forward
control), and explained the reasons for the prdp&rR7-01-09¢).

At the second informal meeting, Japan repatftatiin general the torso angle
is at about 15in trucks and vans, and it proposed to specifggional spine
angle to accommodate these upright seats. Dentan(dnmanufacturer of
Bio RID) presented a new spine comb to set the dyrfana more erect
seating posture. The appropriateness of the dumhenwet to this condition
is being evaluated.

At the third meeting, regarding the standarmatisg posture, basic agreement
was reached on adopting the design reference pangp®sed by Japan.
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Japan reported the influence of the difference of eating postures at
design torso angle and 25 degrees on evaluation. hély reported that

there was no specific tendency in the difference beeen two same seat
with conditions of JNCAP (design angle, 20 to 25 deees) or IIHS (25

degrees).

(d)  Japan reported the results of tests that itdeediucted to study the new tool
for upright postures using a smaller torso angl@°®)(Ifor commercial
vehicles. It was found that while the dummy spioald be set to the revised
posture when the dummy is equipped with its jacketupright posture will
tilt forward largely and it is unable to keep itsal fully horizontal. For this
reason, it was decided that, for applying the ugrigoosture tool,
development of the jacket, etc. will be undertaliera second step.

Japan and OICA reported the ratio of seats with upight torso angle in
the market. Japan reported that such seats accouffibr 45% of all seats
in the Japanese market and pointed out the necesgitf static backset
option until the dummy representing upright postureis developed.
OICA reported that the overall world wide ratio (which includes the
Japanese data) of seats with upright torso angie 12% .

It was agreed that work to define procedures to agss more upright
seats would not be pursued as a priority at this the but that the static
evaluation procedure is kept as an option for thesseats until the
dynamic evaluation is shown to be suitable for adeat angles.

22.  Dummy Durability

The neck damper was damaged in Korea only, whendtecalibration test procedures were
performed. Ford pointed out that it is necessamdi a body block to the calibration sled to préven
damage to dummies.

At the fourth informal group meeting, it was agreedthat the issue experienced by

Korea had not been seen elsewhere and it was nonsaered to be a problem.

V. Work schedule

23.  Work scheduleunder the chairmanship of the United Kingdom andhwthe _ -~ { Formatted: Font color: Red
technical sponsorship of Japan

Working Groups Dates Venue

“meeting of 2009/11/6 Washington D.C., United States of Anzeric

interested experts’

1st informal 2009/12/8 Geneva, Switzerland

meeting

2nd informal 2010/2/2-3 Tokyo, Japan

meeting

3rd informal 2010/5/17 Geneva, Switzerland

meeting

4th informal 2010/9/21-22 Germany

meeting

5th informal 2010/12/6 | Geneva, Switzerfland | - { Formatted: Font color: Red
meeting

6th informal 2011/2 Brussels, Berge 4 - { Formatted: Font color: Red
meeting
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7th informal
meeting

2011/5 Geneva, Switzerland

2011/6 Washington DC

meeting

Step 1

Tasks

At the 145 session of WP.29, Japan officially pregubto set up Phase 2
of the Head Restraint gtr.

At WP.29/AC.3, it was proposed to establish therimfal group.

At WP.29/AC.3,TOR was approved.

1st progress report to GRSP

st progress report to WP.29/AC.3

2™ progress report to GRSP

2" progress report to WP.29/AC.3

submitted

A3’d _progress report to WP.29/AC.3

A" progress report to GRSP

A"progress report to WP.29/AC.3

WP.29

24.  Documents for the meetings

WM-0-1
WM-0-2
WM-0-3
WM-0-4
WM-0-5
WM-0-6
WM-0-7
WM-0-8

GTR7-01-02

GTR7-01-03

1st Dummy TEG Attendance list

EEVC presentation

(JASIC/Japan) Bio RID seating position
(Denton) Bio RID Il user's meeting
(First technology) Whiplash updates
(Japan) Neck injury criteria risk
(NHTSA) VRTC rear impact

Rear impact task definition
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(JASIC/Japan) Proposal for BioRIID Il ndmy standardizatiion

activity for gtr No.7- Phase2

(The Netherlands) Front contact surface
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ECEARANS/WP-20/2000436

GTR7-01-04 Comparisons for different Spine adjustime

GTR7-01-05 (Japan) Schedule of Head Restraint gas&2 Informal Working
Group

GTR7-01-06 (Denton) Global Bio RID-Il User's Meggin

GTR7-01-07 (Republic of Korea) GTR No.7 2nd Phassdarch Results

GTR7-01-08 Terms of reference of the informal gronpHead Restraints phase 2

GTR7-01-09 (JASIC/Japan) Bio RID Il seating progosa

GTR7-01-10 Draft minutes of the 1st Informal WorirGroup Meeting for
gtr No. 7 — Head Restraints Phase 2

GTR7-02-01 Draft agenda of the 2nd Informal Worki@youp Meeting for
gtr No. 7 — Head Restraints Phase 2

GTR7-02-02 (LEAR) HPM Variations
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(Denton) Welcome to TEG Bio RID Meeting (March 15, 2010)
(First Technology) FTSS Harmonized Bio RIDSled

(PDB) Bio RID Comparison upright vs. normad spine adjustment
2nd WebEX Meeting of the Bio RID TEG Draft AGENDA

(Ford) Bio RIDII New Sled Evaluation
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