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Motivation

& Passenger deaths in the US per year in multiple-vehicle side impact
crashes:
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1. [|IHS side impact crash test

2. FE-simulations

3. Influences
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1. IIHS side impact crash test

@ Insurance Institute for Highway Safety (IIHS) started its side impact crash
test in 2003

@ /IIHS deformable barrier
| |
i Longitundinal Center Line |
Stationary ! / '
test vehicle &: f aH i

v

Impact veloctiy = 50 km/h
Impact angle = 90°
I Total mass = 1500 kg I

Impact reference distance (IRD)

[1IHS2016] Moving Deformable Barrier
(MDB)
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2. FE simulations

@ Target vehicle: 2015 Toyota Camry

& Striking barrier and vehicles:

FE- [IHS 2015 2010 2003 2007 1998
model | MDB Toyota Toyota Ford Chevrolet | Chevrolet
Camry Yaris Explorer Silverado | s10 pickup
mass | 1510.8 kg | 1526.7 kg | 1253.7 kg | 2244 kg 2271 kg 1418 kg to
2118 kg
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2. FE simulations

& max. intrusion =

min. distance

b-pillar and seat-centerline

between

Boundary line

B-pillar to driver seat
centerline distance (cm)
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3. Increased Velocity — MDB-to-Camry

measured distance between b-pillar
and seat-centerline:

50 km/h 13.2cm %
60 km/h 7.2cm

70 km/h -4 cm *
80 km/h -11.7cm %

% similar result compared to

[IHS test result of 12.5 cm
Undeformed -50 km/h - 70 km/h  [IHS2015_2]

% negative sign indicates

- 60 km/h 80 km/nh  overrun of seat-centerline
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3. Increased Velocity

Impact 50 km/h 60 km/h 70 km/h 80 km/h
velocity

" MDB-to- 12.5cm

= |Camry & Explorer, Silverado, Chevy
g”jr;" 132em | 72em - |-4emk|-117emk| ghow more severe test results
Camry-o- |213cm  [1525cm  |875cm | 1cm for 50 km/h compared to MDB
Camry

= Yaris-to- 23 cm 16.5cm 7.7cm -3.5cm%

E Camry

E Explorer-to- |11 cm 2.6 cm

5 Camry
Silverado- 7.5cm -0.7cm *
to-Camry
Chevy-to- 11.5cm 1cm
Camry

* negative sign indicates overrun of seat-centerline

Y C A AVAY S



3. Increased Velocity - Velocity of b-pillar
0

S -2
v
MDB-to-Camry E 4 \
(50 km/h) >
5 \
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2 \ P\
> g\ /N .
~/
-10 _
0 0,05 0,1 0,15 Time [sec]
Impact velocity 50 km/h (= 13.89 m/s) 60 km/h (= 16.67 m/s)
MDB-Camry 9.53 m/s 11.9m/s
Camry-Camry 9.12m/s 10.8 m/s
Yaris-Camry 8.43 mls 10.1 m/s
Explorer-Camry 10.8 m/s 124 m/s
Silverado-Camry 10.2m/s 12.3 m/s
Chevy-Camry 104 m/s 11.1m/s
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3. Increased weight - Silverado

l' l' _

Baseline: 2271 kg -222.3 kg: 2048.7 kg

Distance Distance

seatcentciG cm seat-center: 8.5 cm

+100 kg: 2371 kg +200 kg: 2471kg +300 kg: 2571 kg
Distance Distance Distance
seat-center: 7.1 cm seat-center: 6.7 cm seat-center: 6.2 cm
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3. Increased weight — MDB

50 km/h ‘i i

Undeformed

_ Weight MDB Weight MDB

o6 il

& ‘:— ——' N
V)

measured distance between b-pillar and
seat centerline:

Baseline (1500kg) | 13.2 cm
+ 500 kg 11.1 cm

+ 750 kg 10.5cm
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3. Increased height — Explorer

50 km/h

Height

Explorer -

+ 100 mm

Height
Explorer
+ 300 mm

Baseline

Height
Explorer
+ 200 mm

Height
Explorer
+ 400 mm
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measured distance between
b-pillar and seat centerline:

Baseline 11 cm
+ 100 mm 7.2 cm
+ 200 mm 7.1 cm
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3. Increased height - MDB

X

o6l

50 km/h
measured distance between
b-pillar and seat centerline:
Baseline 13.2 cm
+ 100 mm 11.8 cm

Undeformed - Baseline
- Height MDB
+ 100 mm
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3. Different impact location

b-pillar:

158.6 cm
rearward to
front axle

between a-
and b-pillar:
94.6 cm
rearward to
front axle
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a-pillar:

30.6 cm
rearward to
front axle

forward to a-
pillar:

24 cm forward
to front axle
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3. Different impact location

X

¢ MDB (50 km/h)-to-Camry (0 km/h) m

« Impact location: b-pillar (158.6 cm rearward front-axle)
& cross-section: 60 cm above ground level

- ¥ measured distance to
seat centerline from:

b-pillar 13.25 cm

150 —

1251 § door outer | 21 cm
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3. Different impact location

@ Yaris (80 km/h)-to-Camry (32 km/h)

32 km/h

¢ Impact location: between a- and b-pillar (94.6 cm rearward front-axle)

& cross-section: 60 cm above ground level
Y [cm]

4

measured distance to

150 — seat centerline from:

b-pillar 1.5cm

125 —}|
' door outer | 10 cm

100 —|

50—
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3. Different impact location: measured 60 cm above ground level

Impact location b-pillar between a- | a-pillar 24 cm
(158.6 cm | and b-pillar | (30.6 cm forward front-
rearward | (94.6cm |rearward | axle & pe|VIS—h8|ght of occu pant
front-axle) | rearward front-axle) (60 cm Oﬁ the ground
DR level) at a higher risk for
minimum distance between b-pillar or outer door to seat-centerline: injuries

60 cm above ground level (mid-door-height)

MDB (50 km/h) - to - Camry (0 km/h)

b-pillar 13.25cm | 21.5¢cm 35.5 cm 35.7 cm

door outer | 21 cm 25.5¢cm 31.5cm 36 cm

Silverado (50 km/h) - to - Camry (0 km/h)

b-pillar 7.5cm 13.0cm 35.0cm 35.5cm

door outer | 11.5cm 17.5¢cm 26.0 cm 35.0cm

Yaris (80 km/h) - to - Camry (32 km/h)

b-pillar 14.5cm 1.5cm 25.5cm 34.5cm

door outer | 20.0 cm 10.0 cm 13.0 cm 31.5¢cm
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4. Summary: Influences on IIHS side impact crash test

& Influences:

& Severity: Explorer, Silverado, Chevy show more severe test results for 50 km/h
compared to MDB

« Weight: Increasing weight is directly related to an increasing intrusion of
the b-pillar;

MDB lighter than all other examined vehicles
¢ Height: Increasing height of MDB has minor influence
¢ Impact location: greatest intrusion between the a- and b-pillar

¢ Modifications: weight and severity

¢ Future research: Including injury measurements of the dummies
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Sonja Arnold-Keifer
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