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Abstract: This paper discusses the evaluation indices of the thoracic biofidelity of the Chinese
anthropomorphic test device (ATD) and proposes a scaling method for the chest mechanical response that
considers the effect of biological viscosity. Based on the viscoelastic biological characteristics of the human
body, the concept of equivalent viscosity C; is introduced to correct the current elastic scaling method for
viscosity. By introducing the viscosity correction factor & and the velocity loss factor ¢, a nonlinear channel
scaling expression is established. The average errors of the maximum impact force and maximum
compression calculated by this method are 8.77% and 5.55%, respectively, which are 3.84% and 0.37%
lower than those of the original method. The simulation results show that this method effectively corrects
the impact force.
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Fig.1 Chest calibration test
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Table 1 Metrological data and scaling basic

parameters of reference and target

dummies

Hybrid
Il

S2 S3 S4 S5 S6

it /kg  77.75 50.54 104.96 50.54 104.96 77.75 77.75
A /mm 872.00 793.52 950.48 872.00 872 793.52 950.48

R,, 0.65 1.35 0.65 1.35 1.00 1.00
A=A, 085 1.1 081 1.16 1.05 0.96
A 091 1.09 1.00 1.00 091 1.09
T A A v,= 6.71 m/s,m;=23.4 kg
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Fig. 2 Viscoelastic equivalent dynamic model and

its boundary conditions
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Table 2 Simulation results of dummy chest response

with different sizes

Hybrid
i S2 S3 S4 S5 S6
e 0.40 0.39 040 0.39 042 041 0.39
D/mm 68.73  68.64 65.25 59.36 73.21 77.19 60.98
F/kN 5.59 5.85 542 6.03 525 544 575
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Table 3 Prediction results of chest response of dummy

with different sizes

SI S2  S3 sS4 S5 s6

LR 68.64 65.25 59.36 73.21 77.19 60.98
SEATAPESR L 62.82 71.49 59.92 74.63 72.05 65.83
FhoivE4E it 64.68 70.29 61.85 72.94 71.85 66.09
F/kN  fiE455 5.85 5.42 6.03 5.25 544 575
SEA WYL 4.65 6.34 487 6.07 533 5.84
Fhopbe4iit 495 598 5.17 578 5.35 5.80
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Fig. 4 Comparative results of relative errors of

two scaling methods
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Fig. 5 Simulation data distribution and mean calcula-
tion of scaling coefficient of separation velocity

and velocity loss factor
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