BIORID CERTIFICATION
TEST UPDATE

7/17/2015 I GITR7 IG meeting



Agenda
-
* Existing Certification Tests

®* Gen-X development

®* Material replacement

\
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®* Tests

o Spine quasi-static setup
» Set springs and thorax/lumbar shape adjustment

o Jacket only impact
» Control jacket stiffness

o Pelvis only impact, bottom
» Control pelvis stiffness

o Dummy without head restraint
» Set damper, verify correct spring & shape adjustments



Jacket Only
Impact




Pelvis Impact -
bottom
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Dummy certification
without head
restraint
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® Status

o All have corridors

o New dummies tested to all corridors
» Optional for dummy re-certifications

o All in Mutual Resolution Draft
» Bernie is crafting regulatory language



®* History

o Prior mini-sled with head restraint was not sensitive
enough to dummy differences

o Hypotheses
» Need stiffer head restraint pad
» Need spine straightening
» Full back support with sliding

o Developed new test equipment and procedures to be
very sensitive to dummy differences



* Multi-segment full back support
®* Base of spine can translate X and rotate Y

®* Double teflon between dummy & sled to reduce
friction

* Fairly stiff head restraint surface

®* Same pendulum and energy transfer device







\R0ar,

D
& N
L A
§6OE
2 s
= #H

5
ANNIVERSARY
1952 - 2012
=

N




* Development progression

o Developed equipment, procedures
» Adjusted to be very sensitive to dummy differences

o Initial trials with bumper stiffness, jackets
» Could detect differences
o Baselined 3 of 4 dummies from BAST R&R series as
target to develop target range for all channels

available

» These dummies were determined to have acceptable R&R
in a lab seat sled series (Dec. 2012 meeting)

» Next slide gives an example
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®* VRTC had 2 dummies for injury criteria
development

o 0073 & DI8599
o Appeared to perform differently in seats
o Brought back to investigate with Gen-X

* Extensive testing done on Gen-X
o Jacket, torsion pin, spine segment

» Differences could be detected, but no single cause found




* Spine refurbished
o New bumpers

» to match compression targets from R&R dummies

o Complete inspection
o Verified spine setups

®* Further Gen-X still showed differences

o Dummy 0100 also tested in mix to see how it matched
refurbished dummies




* Additional changes found during testing
o Repair wear in 0073 damper
o Repaired dummy 0100 Lower Neck (T1) load cell
» Internal short to ground causing noise, erratic signal

o Correct error in Lower Neck (T1) load cell data
collection in Humanetics lab

» Error in setup for DAS bridge completion selection caused
bad data, varied with load cell

» NOT a load cell problem, strictly a measurement error!



® Returned all 3 dummies to VRTC

o Did small series multiple seats

®* Their testing was inconclusive for R&R or injury criteria

o Next, larger test series planned

®* Brought dummies back for interim full certification and
Gen-X test series

o Testing on 0100 was different from other dummies or
original testing
» Found loose bolt at lumber load cell (allowed rocking)

» Cable ties holding instrumentation bundle too tight
» Redoing with looser attachment changed performance!



®* Sent dummies back to VRTC
®* VVRTC did their seat test series

®* Brought dummies back to Humanetics for post
certification & Gen-X
o Gen-X complete
o Certification tests still to be done




Pre Series Testing

All 3 dummies overlaid before first VRTC test

series shows how they compare to each other
and BAST R&R dummies
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Gen-X, VRTC Series: All Pre
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Gen-X, VRTC Series: All Pre
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Gen-X, VRTC Series: All Pre
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Gen-X, VRTC Series: All Pre
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Gen-X, VRTC Series: All Pre
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Gen-X, VRTC Series: All Pre

Lower neck load cell channels not
available (data collection error).
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Gen-X, VRTC Series: All Pre
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Pre, Mid, Post on Dummy 0073

Just one dummy, 0073, overlaid pre, mid, post
VRTC testing. Shows repeat testing as well as
possible change over time.

Other dummies show very similar trends.
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Gen-X, VRTC Series:
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Gen-X, VRTC Series:
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Gen-X, VRTC Series:
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Gen-X, VRTC Series:

0073 Pre, Mid, Post
-
Upper

500 . Coor - R&R

Coor - R&R
== GenX 073 PRE series Oct2014 - 1
== (73 MID series Apr2015 - Test 4

%
2

NIVERSAR!
1952 - 2012
~—

== 073 MID Apr2015 ReTest- Test 1

== GenX 073 post july2015 - 1

250 1+

-250 -

-500 ——

N

/y ©2015 Humanetics Innovative Solutions Inc. Confidential & Proprietary [MK-FO-00001C REV B] 7/17/2015
s



Gen-X, VRTC Series:

0073 Pre, Mid, Post
-

U e r Test Name
40 Coor - R&R
Coor - R&R
== GenX 073 PRE series Oct2014 - 1
4 == (073 MID series Apr2015 - Test 4
== (073 MID Apr2015 ReTest- Test 1
== GenX 073 post july2015 - 1
0 1
AN
)

/y ©2015 Humanetics Innovative Solutions Inc. Confidential & Proprietary [MK-FO-00001C REV B] 7/17/2015
s



Gen-X, VRTC Series:
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Gen-X, VRTC Series:

0073 Pre, Mid, Post
-
Lower Neck

Coor - R&R

250 — Coor - R&R
== GenX 073 PRE series Oct2014 - 1
== (073 MID series Apr2015 - Test 4

== (073 MID Apr2015 ReTest- Test 1
== GenX 073 post july2015 - 1

250 1—

500 ——

1750 -

N

/y ©2015 Humanetics Innovative Solutions Inc. Confidential & Proprietary [MK-FO-00001C REV B] 7/17/2015
s




Gen-X, VRTC Series:
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® CV calculated for critical channel peaks
* Repeatability
* Reproducibility

o Pre

o Mid

o Post

o Combined

®* Only samples show
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® Status of VRTC dummies
o Dummies have reasonable fit to target R&R dummy
corridors (pre & post)
o Dummies good R&R most channels pre & post

o Something changed on all dummies between mid &

post

» Testing or dummy change? Probably testing as all changed
in same way, similar amplitude

* Wait to see results of VRTC sled series
o This test might be much more sensitive than seat test



* Repeat Post Test Gen-X to determine what changed in
testing

O

Also do certification tests

* |f VRTC testing looks good

O

Use all data collected and problems investigated to determine
what channels to use and try to create a troubleshooting guide

Use R&R dummies & these 3 VRTC series dummies to establish
Gen-X corridors

» Heavily focused on 3 VRTC series dummies used to establish injury
criteria

Finalize Mutual Resolution procedure, with draft corridors
Get equipment out for other regions and companies to try

Collect data on many dummies to improve corridors &
troubleshooting guide



All bumper materials are obsolete
New molds built to better control geometry
Compression targets established for all bumpers

Some of the bumpers have replacements matching
targets

Remainder are in works

Materials look very good




s Innc olutions, Inc; a re
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