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Abstract : As the automobile industry is developing, the number of deaths and injuries has increased. To reduce the
damages from automobile accidents, the government of each country proposes experimental conditions for reproducing
the accident and establishes the vehicle safety regulations. Automotive manufacturers are trying to make safer vehicles
by satisfying the requirements. The Hybrid 111 crash test dummy is a standard Anthropomorphic Test Device (ATD)
used for measuring the occupant’s injuries in a frontal impact test. Since a real crash test using a vehicle is fairly
expensive, a computer simulation using the Finite Element Method (F.E.M.) is widely used. Therefore, a detailed and
robust F.E. dummy model is needed to acquire more accurate occupant injury data and behavior during the crash test.
To achieve this goal, a detailed F.E. model of the Hybrid 111 5th percentile female dummy is constructed by using the
reverse engineering technique in this research. A modeling process is proposed to construct the F.E. model. The
proposed modeling process starts from disassembling the physical dummy. Computer Aided Design (CAD) geometry
data is constructed by three-dimensional (3-D) scanning of the disassembled physical dummy model. Based on the
geometry data, finite elements of each part are generated. After mesh generation, each part is assembled with other parts
using the joints and rigid connection elements. The developed F.E. model of dummy is simulated based on the FMV SS
572 validation regulations. The results of simulation are compared with the results of physical tests.

Key words : Hybrid I11 5th percentile female dummy(Hybrid 111 5% A 21 <14] 7)), Finite element modeling(+-3F
84 2 24]), Reverse engineering(% &8, FMVSS 572(7] 7 245 % 9F 715)
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Fig. 10 Assembled F.E. model of a 5th percentile Hybrid 111

female dummy
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Table 1 Model summary

Sub- Number | Number Number of elements
component | of parts | of nodes | Beam | Shell Solid
Head 7 8,912 5,303
Neck 6 8,732 18 144 5,561
Thorax 40 37,797 3 5394 | 20,121
Pelvis 19 20,972 16 7,606 | 42,432
Upper leg 18 10,645 7,924 | 17,230
Lower leg 22 18,626 9,668 | 14,450
Feet 16 10,178 3,352 | 7,932
Shoes 4 4,502 2,028 | 1422
Shoulder 4 588 282
Upper arm 10 8,846 3,904 | 6,492
Elbow 2 960 628
Lower arm 10 7,842 4,304 | 6,100
Wrists 4 480 198
Hands 10 2,606 1,750 | 1,354
37 46,074 | 129,685
Total 172 141,786
175,796
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(8) Maximum flexion of the head-neck assembly
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(b) Comparison of the results - Neck moment flexion
Fig. 14 Theresults of neck moment flexion test
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(a) Maximum flexion of the head-neck assembly
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(b) Comparison of the results - Neck moment extension
Fig. 15 Theresults of neck moment extension test
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Development of Finite Element Model of Hybrid |1l 5th Percentile Female Dummy

Chest resistance
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(b) Comparison of the results - chest displacement
Fig. 16 Theresults of thorax test
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