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The Effects of High Sustained +Gz under
Different Seat Back Angles
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ABSTRACT

Current fighter pilots, flying new generation aircrafts with high performance,
are under severe stress during aerial combat maneuvering when they are
exposed to high sustained +Gz(Head-to-foot) acceleration stress. Two major
factors limiting performance during high sustained +Gz acceleration stress are
loss of wvision—greyout or blackout, and loss of consciousness(LOC). These
symptoms are believed to occur as a result of insufficient blood flow to the
retina and the brain.

This study was conducted to evaluate the effects of high sustained +(Gz stress
under different seat back angle. The results, obtained by the biodynamic
computer simulations using the ATB(articulated total body) model, are
represented with respect to three variables, such as HIC(head injury criterion)
value, average (G, and maximum G. The results demonstrate that the seat back
angle(over 30°) had a significant effect to decrease +Gz stress on the head
segment and had no significant effect on HIC.
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LOSS OF CONSCIOUSNESS

Visual symptoms
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24 2 segment Z7zte] A, BAHAERE
T 2. 50 percentile 012 HXIEZAI QHEMR]
SELECTED BODY DIMENSION
WEIGHT 17240 LB.
STANDING HEIGHT 6960 IN.
COMPUTED BODY DIMENSIONS
0 WEIGHT 17240 LB
1 STANDING HEIGHT 6960 IN.
2 SHOULDER HEIGHT %97 IN.
3 ARMPIT HEIGHT 5093 IN.
4 WAIST HEIGHT 4177 IN
5 SEATED HEIGHT 3660 IN.
6 HEAD LENGTH 781 IN
7 HEAD BREADTH 631 IN
8 HEAD TO CHIN HEIGHT 8% IN.
9 NECK CIRCUMFERENCE 1507 IN.
10 SHOULDER BREADTH 1601 IN.
11 CHEST DEPTH 963 IN
12 CHEST BREADTH 1288 IN.




FE15%, F1K, 19%. 6

224 2wyt ¥4 stesd oA 9 B AF 73

(moment of inertia), HEZELUA 9] ZZo]
(contact ellipsoid semiaxis), Z&|ar Z+
jointe] Ath3 f1x Fol X, Ju
ZENE YR AT ATt 7 A
Bl B AFdME 50 percentile v1= FA}
2EALY] QAAEAXE AL8E ATBEY
o 3] $8] "ad AsgE AHEE U
Roen § 20 1 Y¥7F vehd QItHI5,16]

2oAy i FFUIe FFOM A
st wl=ol A AZRste AHE-F<¢ AV-8B
gg7)e A AYe 7IEeZ IHd 7t
£% profile F{ 39149t #o] 0 msecol
MEE AlFSe] 500msec7tA] A|&HOR
9G7HA| 7H&o] ol fojAH, ojFoE 9G7}

¥ 3. 718 profile

TIME(msec) Gx Gy Gz

0 0.000 0.000 0.000
20 0.130 0.000 0378
40 0.260 0.000 0.7%6
60 0.391 0.000 1135
20 0521 0.000 1513
100 0.651 0.000 1.891
120 0.782 0.000 2.269
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320 2.083 0.000 6.001
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360 2.344 0.000 6.808
380 2474 0.000 7.186
400 2604 0.000 7.564
420 2.669 0.000 7942
440 2.864 0.000 8320
460 2995 0.000 8699
480 3100 0.000 9.000
500 3.100 0.000 9.000
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