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Evaluation of Biofidelity of THOR-NT as the Next Generation Frontal Impact Dummy
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Abstract
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Component tests on the head, neck, thorax, abdomen and face were conducted to evaluate the
biofidelity of THOR-NT. The tests were conducted in accordance with the test procedures for
THOR based on NHTSA/GESAC, Inc., and the biofidelic responses were compared with the
PMHS response corridors. As the results, the head responses were within the PMHS response
corridors. Furthermore, biofidelity test on the thorax at 6.7 m/s showed that dummy response
was within the corridor until about 60 mm with thoracic deflection. However, thoracic impact
force indicated a sudden increase in response from about 55 mm. It was presumed that this
result was due to the contact of the THOR-NT’ s mid sternum mass assembly with the spine, a
phenomenon indicated by bottoming on thoracic deflection.
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(a) Drop test

(b) Impact test
Fig. 1  Setup of biofidelity tests on the head
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Fig. 2 Setup of thorax impact test
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(a) Upper abdomen

(b) Lower abdomen

Fig. 3  Setup of biofidelity tests on the abdomen
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THOR Head Response: Head Drop
376 mm drop height
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Fig. 4 Response on head drop

3.1.2 ODO0OOoOoooog

Fig. 500 0000000000000 000O0O
gogogoobooboooooooooooooo
gogogoobooboooooooooooooo
gogooobooboooooooooobooooo
goooobooboooooooooobooooo
O0000000ooooo"™" ooooooooon
goggobobooboooooooooboooboo
goog

Head Impact Response-Whole Body
Impactor: 23.4kg, 152mm, 2.0m/s
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Fig. 5 Response on head impact
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Sternal Impact: 4.3m/s Impactor: 150mm, 23.4kg
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Fig. 6 Response of thorax impact test at 4.3m/s

Sternal Impact: 6.7m/s Impactor: 150mm, 23.4kg
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Fig. 7 Response of thorax impact test at 6.7m/s
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Fig. 8 Vestiges of contact between mid sternum mass
assembly and spine
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THOR Upper Abdomen Impact
8.0 m/s; 18 kg impactor
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Fig. 9 Response of upper abdomen impact test
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THOR Lower Abdomen Impact
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Fig. 10 Response of lower abdomen impact test
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