INSURANCE INSTTTUTE

FOR HIGHWAY SAFETY

March 4, 2005

The Honorable Jeffrey W Runge, MD
Admi ni strator

National H ghway Traffic Safety Adninistration
400 Seventh Street, S. W

Washi ngt on, D.C. 20590

Notice of Proposed Rul enaking
Ant hr oponor phi ¢ Test Devices; SID-IIsFRG Side | npact Crash
Test Dummy (SID-l11s with Floating Rib Gui de Modifications);
5th Percentile Adult Fenml e; Docket No. NHTSA-2004- 18865

Dear Dr. Runge:

The I nsurance Institute for Hi ghway Safety wel comes the opportunity to
comment on the National H ghway Traffic Safety Administration’'s
(NHTSA) recent notice of proposed rul emaki ng concerning specifications
and qualification requirenents for a 5th percentile adult femal e test
dummy for use in regulatory side inpact crash tests. The Institute
supports the use of a small adult dumy but finds the proposed
floating rib guide (FRG version of SID-1ls an unacceptabl e and
unnecessary conproni se of the original dunmy’ s biofidelity to address
an unproven durability problem W therefore urge NHTSA to reconsider
sel ection of this dunmy.

The Institute’ s primary concern about the FRG nodification is that it
stiffens the rib deflection response so much that rib deflection
measurenents no | onger can be used to evaluate injury risk. NHTSA' s
proposal of nore stringent side inpact protection requirenents (Docket
No. NHTSA-2004-17694) does not include rib deflection performance
criteria for crash tests using SID-I11sFRG Instead the agency is
proposing limts on rib deflection in tests using the |arger dumry
(ES-2) because it recognizes the inportance of including these [imts
in addition to those on torso acceleration to reduce torso injury
risk. Wthout rib deflection linmts for tests with the snall dummy,

t he proposed side inpact standard will not establish the sanme nini num
| evel s of protection for vehicle occupants of various sizes. It is

di sappoi nting that part of NHTSA' s reason for not including SIDIIsFRG
rib deflection lints was the need to study the issue further. By
favoring the FRG nodified dumry the agency is ignoring the accumul at ed
test experience with the original dumy.

The rationale for devel oping the FRG version of SID-Ils is flawed. In
its early testing with the original SIDIls NHTSA researchers
identified a sled test condition (crash sinulation) that repeatedly
damaged t he dunmy when over-conpressed ribs were caught on gui des that
keep the ribs from noving up/down fromtheir design position (Rhule
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and Hagedorn, 2003). This test, which was based on biofidelity
testing of |arger dunmi es and human subjects, consists of crashing the
dumy into arigid wall at 6.7 nmls. The wall is shaped so that the
dummy’ s abdonen is | oaded first, and the portion of the wall that
contacts the upper torso and pelvis is offset by 100 mm This test
condition is much nore severe than would occur in the tests proposed
by NHTSA in its upgrade of Federal Mdtor Vehicle Safety Standard
(FWSS) 214. The 100 mm of fset between the upper and | ower portions
of the rigid wall is especially unrealistic for SIDIls, whose ribs
are limted to about 70 mm of deflection because hunmans the sane size
as the dummy would be seriously injured at lower levels of rib

def |l ecti on.

The durability issue for which the agency devel oped the SID-I1sFRG has
not been shown to exist in actual vehicle crash tests. Not only have
NHTSA' s own vehicle crash tests failed to show any durability problens
with the original dummy design, but Institute and industry experience
confirms the dumry is durable enough for crash testing. As of Cctober
2004 the Institute had conducted 48 side inpact tests with SID11s
dunm es positioned in the driver and rear outboard seating positions,
for a total of 96 SID-Ils test exposures. O these only 6 caused any
damage to the dunmy; in 4 tests the dummy’s shoul der was danaged, and
in 2 tests one of the abdominal ribs did not pass post-test
verification. Simlar trends are found in the Occupant Safety
Research Partnership (OSRP) dataset, which includes tests conducted by
Dai M erChrysler, General Mtors, the Institute, and Transport Canada.
O the 241 SID-I11s test exposures (or 1,446 exposures to the dunm es’

i ndividual ribs), only 21 tests (8.7 percent) caused any dunmy danage;
of these only 3 tests (0.3 percent of total rib exposures) exhibited
any evidence of ribs catching on the vertical guides.

In proposing to use SID 1I1sFRG NHTSA inexplicably is specifying a
dummy nodification addressing a problemthat is exceptionally rare in
crash tests, many of which are nore severe than the regulatory tests
NHTSA proposed in its upgrade of FWSS 214. The effect of the FRG
nodi fication of SID-1ls inpact response is to nake it |ess hunan-1ike.
Previ ously published biofidelity ratings determ ned using the

I nternational Standards Oganization (1SO 9790 nmethod showed t he
original SIDIls has an overall biofidelity score of 7.0 on a 10.0
scale (Scherer et al., 1998). Recent tests conducted by OSRP nenber

| aboratories have shown the SID|11sFRG biofidelity score drops to 5.9.

This decrease in overall biofidelity froman ISO 9790 classification
of “good” to “fair” results primarily froma drop in thoracic and
abdoninal biofidelity, due to stiffening of the deflection response in
the thoraci c and abdomi nal ribs by the FRG system This stiffening of
the rib response was docunented by researchers at Transport Canada in
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conparative full-vehicle crash tests with the original SIDI1ls and
SID-11sFRG (Tyl ko and Dal notas, 2004). The authors concluded that (1)
the original SIDIls is durable despite the severe test conditions in
their study (Institute MDB inpacts) and (2) the FRG adversely affects
dummy rib response. Thus, NHTSA' s preference for SID 1l1sFRG over the
origi nal dummy conpromni ses the biofidelity of the small female dumy
to address a durability problemthat is rare in real crash tests.

The Institute urges NHTSA to adopt the original SIDIls (build Ievel

C) or SIDI1ls-enhanced (build level D) instead of the SID |1 SsSFRG
SIDIls build level Dis being evaluated by the SID-11s Upgrade Task
Group and woul d i ncorporate many of the design upgrades present in the
FRG version while maintaining the dumry’s high biofidelity rating.

The changes to build level D that are supported by the Institute

i ncl ude redesi gned shoul der and gui de, neck nounting bracket, rib
stops, and spine box. Using either G or Dlevel SIDIls would pernit
the agency to draw on the dunmy’s accumnul ated crash test experience to
i ncorporate rib deflection data anong the FM/SS 214 requirenents.

We hope these comrents help the agency in its final decision. W are
open to requests for additional information or data from our side
i mpact eval uati on program

Si ncerely,

(G At e

Raul A. Arbel aez
Seni or Research Engi neer

cc: Docket Clerk, Docket No. NHTSA-2004-18865
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