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A Biodynamic Simulation under High Gravity Maneuvering

Lee Chang Min*, Park Sei Kwon™

Abstract

The purpose of this paper is to investigate the dynamic situation of the biomechanical

responses of a pilot that occur before the black out during high gravity maneuvering. The
computer biodynamic simulations using the Articulated Total Body(ATB) model show the

following results : 1) the center of gravity{(c. g) offsets of a helmet have significani effects on

the head deflection angle which is closely connected with the head down : 2) the average and

maximum gravity forces are smaller in the curvilinear type of an acceleration than in the

straight type of the acceleration, and it is applied to the case of the head deflection angle. We

suggest that the new concept of protective device should be necessary to prevent the head down

during high gravity maneuvering,
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[Figure 4] High ‘G’ Maneuvering Sequence
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{Table 1> Dependent Variables as a function of magnitude, accsleration typs and c. g.

i Accel. Avg Max Maxhead def.
Magnitude C.G HIC
type G G angle
9 ST. 0 74 25 29 47
9 ST. 1 55 16 21 74
9 CU. 0 g 12 17 36
g9 Cu. 1 22 12 13 56
6 ST. G i6 15 17 34
6 ST. 1 17 11 14 63
6 Cu. 0 1 4 7 30
6 CuL 1 6 8 13 45
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[Figure 5] Effects of Acceleration Type and C. G Offset on the Head Deflection Angle
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{Table 2> F-Values of the ANOVA Effects
Avg Max
Factors d.f HIC Max-head def. angle
G G
MAGNITUDE 1 15.03 % 10.26* 15.68* 13.84 **
ACCEL. TYPE 1 16.46* 14.77* 8.00* 48.65 **
C.G 1 2.35 0.10 0.08 90.86 **
MAG. * ACCEL. 2 12.40* 15.25** 14.51 ** 1.65
MAG. * C. G 2 212 1.38 3.82 4.97
ACCEL. % C. G 2 2.47 2.61 1.03 19.55**
MAG. * ACCEL. 3 11.28* 8.38 7.92 51.22**
*¥C.G

P*<0.05, P**<0.01 : significant level
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