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Analysis and Research on the Anomaly of Shoulder Data
from the WorldSID 50" Dummy
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Abstract: This study aims to delve into the anomalous shoulder data phenomenon observed in the side pole
tests of the WorldSID 50" dummy, particularly the sharp increase in shoulder compression force when the rib
compression angle reaches its physical limit. By constructing a multidimensional static compression test
matrix for the shoulder ribs and integrating data from dynamic impact calibration tests, this research
comprehensively analyzes the key factors affecting the compression performance of the shoulder ribs. The
findings reveal that the compression angle of the shoulder ribs easily reaches its physical limit, which is
closely related to the material properties of the ribs, the design and installation method of the IR-TRACC
sensors. Furthermore, the deformation of the dummy's rib internal and external bands, the smoothness of the
IR-TRACC sensors, and the multi-angle overall stiffness of the shoulder rib components all significantly
impact the shoulder data anomalies. This study points out the limitations of the current shoulder calibration
procedures and proposes improvements to enhance the accuracy and reliability of side pole testing, providing
a scientific basis for automotive safety design and assessment.

Keywords: WorldSID 50" dummy; side pole impact test; shoulder data anomaly; automotive safety
assessment
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Figure 1. Curve: shoulder rib injuries for the WorldSID 50" dummy in two tests

A 1. FXiRIE WorldSID 50t A B S EN B 5 E XL #hk

2 INFATS & SAE-C/STC Conference in Guangzhou, November 7-9, 2024



o b nh

IR-TRACC {4 &34

ity P B

Figure 2. Structural design of the IR-TRACC sensor
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Table 1. Comparison of shoulder injury values for dummy A and dummy B
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A JA B I1/N R JA F AL /mm
A 3.31 45.1 42.2
B 2.48 12.7 62.0

Table 2. Comparison of shoulder calibration results for dummy A and dummy B
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Figure 3. Deformation of the windowsill and sheet metal structure
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Figure 4. Comparison curve of B-pillar acceleration on the non-impact side.
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Figure 5. Static measurement of rib internal and external banner
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Table 3. Results of static measurement
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Figure 6. Smoothness test of IT-TRACC at different angles
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Table 5. Maximum push force of IR-TRACC sensor at different angles
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Figure 7. Static compression test of shoulder components
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Figure 8. Stiffness of ribs at different angles and under various loading forces

8. B ENRAERRME I THIRIEE

INFATS & SAE-C/STC Conference in Guangzhou, November 7-9, 2024



1 6
0.8 5 .
Sos <
2 3
= 0.4 = 5 ®
[ ® @ ® ® ~ [ .
0.2 1 o 3 ®
0 . ° . . ® 0 L -
0 100 200 300 400 500 600 0 100 200 300 400 500 600
X maR S ff/N
MERAHEN a1 il
o ZABe®EAA e FEABe {BAA
45° 600
25
] 20 ®
-
e =15
H 2 as
. = 10 &
& @ = 5 ® e
@
0 ) 0 ] ®
0 100 200 300 400 500 600 0 100 200 300 400 500
g AN %N
® [ZAB ® HAA ® lHAB ® BAA

Figure 9. Angle change of IR-TRACC sensor under different angles and loading forces.
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