Restraint systems —
for all occupants?

Accident analysis and crash tests

Isabella Ostermaier, ADACe.V. | January 26, 2022
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Initial situation and research questions of the study

. . Are Cars Designed
Study: Women more at risk for injury than

. To Be Safer For Men
men in car crashes

Than Women?
UVA study: Women 73% more likely to be injured Source: KOAA NEWS5 | e SoUTrCE: justiceforyou.com

The é The deadly truth abouta world built
Toct: rash Test Bias: How Male-F for men - from stab vests to car
esting Puts Femal . €-Focused (rashes
— % ale Drivers at Rjsk |
SSe— S —__SOUrCe" consum Crash-test dummies based on the‘as erage’ male "{:“Ju‘\tl(ﬁnff 5
S ———————Tnerreports.org| vxdmplv(:»fdu.\ignLhdLtolf-:tvtsdbw:\mmvn and puts "‘-“*_“
risk __ Source: theguardian.com.
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Approach and content of the study
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Background information Database analysis
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Can risk groups be identified?
Which measures are suitable
to increase the safety of this people?
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Definition of a dummy

A dummy is an anthropomorphic test instrument that is modeled on humans
as closely as possible.

I

Instead of volunteer test persons, dummies have been used more and
more frequently since the 1950s to examine the safety of ejection seats,
helmets or restraint systems in the aerospace industry as well as in vehicle
technology.

However, it can take
used.

for a dummy to be developed and

Depending on the load case, a dummy is equipped with various
that measure the forces, accelerations and compression that act during a
crash in different parts of the body.

However, are required in order to be able to convert the
measured values into an injury severity and probability.
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Accident data analysis @ o
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The consists of serious traffic accidents in Germany, which mainly took place at interurban
spots where ADAC Air Rescue Service is needed the most.

* Frontal impacts, 11 to 1 impact angle Zg
* Car/Minibus to vehicle, car to obstacle ur

* Belted driver and passenger

* Front airbag activated

* Vehicle year of registration 2005 and younger

769 frontal accidents with 804 occupants were available for the analysis

%
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Frontal Impact Scenario

Distribution of injured occupants in the ADAC
database (n=1.767)
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Roof Front Rear Left Right

» 2/3 of all injured passengers have a frontal impact
» Highest injury risk in frontal impact scenarios
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Accident data analysis

804 injured passengers in 769 accidents
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(n=804)

402

30 to 59 years

Number of patients according age

204

60 years and older
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Accident data analysis

female vs. male
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Injury severity of patients in serious traffic

accidents by sex
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(n=413)  (n=391) (n=804)
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Accident data analysis

female vs. male
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Accident data analysis

female vs. male
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Accident data analysis
young vs. elderly

Injury severity of occupants by age
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Accident data analysis ’ - = |
young vs. elderly

Percentage frequency of trauma severity per body region per age group
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Summary accident data analysis % = III-

The accident data do indicate an
VS. Different injury patterns can be identified, which can be attributed to the physiological
differences.

Young O than younger ones.

VS. Injuries to the head, abdomen and pelvis are more common.
E|der|y This can be attributed to the higher vulnerability by increasing age.

13 ADAC Restraint systems — for all occupants? | Isabella Ostermaier



Crash tests with different dummies and
restraint systems ©

e

non-deformable obstacle

_ Conventional airbag Adaptive airbag
@
Delta-V
56 kph or 35 kph m
26g both \

@@ Test sled | | .

Unused forward Full use of the forward
48 kg 73 kg 77 kg 101 kg 125 kg displacement path displacement path

m,, Ju
N—" 151m  16lm  175m 191m  188m

N
v
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Test schedule

1 THOR 50th THOR 5th conventional Full Width 56 kph
2 THOR 5th Elderly ATD conventional Full Width 56 kph
3 Elderly ATD H 111 95th conventional Full Width 56 kph
4 H 111 95th THOR Obese conventional Full Width 56 kph
5 THOR Obese THOR 50th conventional Full Width 56 kph
6 THOR 50th THOR 5th adaptive Full Width 56 kph
7 THOR 5th Elderly ATD adaptive Full Width 56 kph
8 Elderly ATD H Il 95th* adaptive Full Width 56 kph
9 H Il 95th* THOR Obese* adaptive Full Width 56 kph
10 THOR Obese* THOR 50th adaptive Full Width 56 kph
11 Elderly ATD THOR 5th conventional Full Width 35 kph
12 Elderly ATD THOR 5th adaptive Full Width 35 kph

* The sled test was not carried out with adaptive restraint systems, as conventional RHS have a higher protection potential for
this dummy due to the design especially for the tests carried out.
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Results of the crash tests and the study
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e Carrying out 12 sled tests, with each dummy being a driver and a co-driver. In addition to conventional restraint
systems, adaptive restraint systems were also used.

* The comparison between conventional and demonstrates that adaptive seat belts and
airbags can on occupants who correspond to the THOR 50th, THOR 5th and Elderly ATD dummies
during a frontal crash.

THOR 50th - average male Elderly ATD — elderly lady THOR 5th — petite, slim female

Driver Driver Driver Driver Co-Driver Co-Driver
conventional adaptive conventional adaptive conventional adaptive
,“ , cad 1_,“.: ¢ I“
) ) ) V-
) (W) ) (i 71 () 7 ) !.\r/m‘
i | ' . A JA ; '

- good adequate - marginal - weak - poor
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Results of the crash tests and the study
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* Adaptive restraint systems were not used for the THOR Obese and H Ill 95th dummies since the adaptive safety
systems used in the sled tests cannot adequately restrain the taller and heavier dummies.

e Alternative restraint methods such as and would positively impact the
severity of the potential injuries sustained by taller and obese car occupants.

H Il 95th - tall male THOR Obese — obese male
Co-Driver Driver Co-Driver Driver
conventional conventional conventional conventional
‘A‘ 1‘1‘4 ‘A‘ )&
' (A KP‘.\ (" () Y (.\'E N s
- good adequate - marginal - weak - poor
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Remarks
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Many thanks to Humanetics for & \ | |
their kind and professional 1t : e
support regarding the sled tests Y | ' : .

and for providing the dummies! | P

L

18 ADAC Restraint systems — for all occupants? | Isabella Ostermaier



- -’ g’

T ——

" Project Manager Accid

ADAC _Brestr:z—aintsystems—foralloccup. nts? | Isabell:

o <
<>
<


mailto:Isabella.ostermaier@adac.de

