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Objectives

Constant-velocity impact to shoulder and thorax
(2 velocities, 3 directions, 3 levels)

Comparison to previously published cadaver data
(Subit et al, AAAM 2010)

Chest deflection: 1D, 2D IR-Tracc, external measurement

Response of the Worldwide Side Impact Dummy (WorldSID) to localized constant-
speed impacts (Sunnevang et al, under review AAAM 2011)



Side impact set-up - Posterior View

Loadcell

restraint

Transfer piston

Impactor
Pressurized - -
air N
—
/_

A
~ 7 Y
m

Impactor

T

Subject

Engine Hoist
(Crane)

Torso
restraint




Test Conditions

Two Speeds
1m/s and 3m/s

Three Locations
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SETUP: 15 Camera Vicon Conﬁguratlon
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Bone Based Coordinate Systems
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Marker Locations (Spine)
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Vicon Hardware: 4-Marker Clusters

Rigid attachment to anatomical locations via specialized hardware
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Impact force

°8

)
d i

5




Chest lateral deflection

- - — - Shoulder rib
* o |

Shl.’

UT

© %1¢# thoracic rib

l _____________ } 284 thoracic rib

MT T |
! ------------- 4 3 thoracic rib

Dummy Rib Deflection Sensor IRTracc

A X .
Y A g,
} 28
)
5
F3

Rotation

..................................... reressssR Ll I Inferior angle
of the scapula

U__l
Internal deflection (1D, 2D)

Impactor position
at time 0




Force(N)

3000

2500

2000

1500

1000

500

Trend for WorldSID

Peak Impact force Peak chest lateral deformation

—@— Anterior
Lateral

—A— Posterior

70 - 3m/s

1m/s

0
| ! :
Shoulder Upper Thorax Mid Thorax Shoulder

Upper Thorax Mid Thorax



PMHS/WorldSID comparison
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PMHS/WorldSID comparison

Peak external deflection
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Work in progress
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1D vs 2D chest deformation
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Anterior 0.7 0.8 0.5 0.6 0.4 05
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Posterior 0.6 1.0 0.5 1.0 0.4 0.7
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