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Review on U.S. Army Helicopter Mishap Analysis
for Revision of Crashworthiness Requirements
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ABSTRACT

Representative crashworthiness requirement documents for military helicopter are MIL-
STD-1290 and the Aircraft Crash Survival Design Guide(ACSDG) which were lastly revised
in the 1980’s. Taking analysis results of diverse U.S. Army helicopter mishaps into account,
we can say that adequate guidelines do not exist to ensure crashworthiness of new
generation aircraft. In this paper, US. Army helicopter mishap analysis conducted by U.S.
Army Research, Development and Engineering Command(RDECOM) is readjusted to
review the basis of new crashworthiness design criteria for military helicopter, in other
words, Full Spectrum Crashworthiness Criteria(FSCC). This analysis effort is a part of FSC
development. This effort was to research and quantify the dynamics of military aircraft
crashes to be used as the quantitative basis for new design criteria.
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NOTE : Right-Hand Rule does not apply.

Fig. 1.

Helicopter Reference Frame Axes
Conventions[7]. (Reproduced)
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Fig. 2. Relationship between Flight Path,
Terrain, and Impact Angles[7].
(Reproduced)
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Table 2. A/C Characteristics and Number of
Mishaps Records[7]. (Complemented)

AC Characteristics MiTs?:::)s M?;ﬁzgs
C-23 gﬁ%ggg g?or V-2 129 3
Or-6 ggzger\s/;tion and Scout 78 v
A4 \évt/tagrashworthiness 8 160
CH-47 \wfql\'/ \J\iﬁt Main Rotor 578 72
UH-60 v[i}mgrashworthiness 669 22
A \/jvt/tscérashworthiness 806 %4
038 | (5% s g’ | M| 8
Uk \AU/}!WCrashworthiness 1861 %5
Total with C-23 6,036 1876
without C-23 5907 1873

Table 3. Crash Survivability Counts and
Percentage for T-type Crashes[7].
(Totally Reproduced)
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Table 4. Crash Survivability Counts and
Percentage for IT&TA-type
Crashes|7]. (Totally Reproduced)
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Table 5. Major Frequencies of Operational
Phases at Accident Termination[7].

(Extracted)
Crash _ _
Type T-type IT&TA-type
1st Landing Landing
49.6% 29.6%
ond Emergency Autorotation | Low Level”
24.9% 17.2%
3rd Training Autorotation Emergency Autorotation
6.5% 14.5%
Total 81.0% 61.3%
[1] Low Level : constant airspeed and altitude below 500 ft
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Table 6. Crash Survivability Percentage by
Representative A/C Typel7].

- Utility Attack
Survivability (%)
UH-1 UH-60 AH-1 AH-64
S=1 7l 45 79 67
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IT&TA-type | S= 17 20 25 29
S=3 12 32 21 17
= A% Fo AdEe dE A7t va v27]
ol WFetd ol AHE&¥ UH-60, AH-64
719 A&l A4 UH-1, AH-19] Hlsf ot
A dehd RRo] gov, B FE $ae] =3
o) FARBAN GE HEY HolE ol A
dE AT W o)y Aole == T F 3
o F83 AL olyg 7TEH H %%‘fﬁéﬂhﬂ
W& zlo)7t EHsltes AR fdztsle] %)
= o8} Zo] TE U IT&TAZ S Z FE3IA AL
AEAL B EA o] FE ook gtk Folt

B
Y
It
I
>
©

Aol Aoj=EA(ERF, Earth
Reference Frame)Q‘r 714 =3 A (AcRF ; Fig. 1)7}
AgEsdon, AdARANE AdEEL
A5E B gres adu AAMIAdAL
2], &(longitudinal) %
Fol BEAHAG. Fur RE S S=1.2
=, 3—% 7}": 2 FEAH AE JteAlTs

.

%d_ﬂhhﬂl 7—£ . pEsE B, 0% WY
&9 FEA AE JFexdel ug MIL-STD-

1290[1] ¥ ACSDG[2] F3&% 7]F%] 42 ft/sec
o} mHlwale] TEH Fe& H]S=3 41 ft/secsS H
FFe Oi =2 45 ft/secs

gow, IT&TAH
B A h(Fig. 3). W T} #dste] A7 W
Fg VEEANAE ged HEZHRoE 40
ft/seco] AAIF S AedH, EH4%

AHE TH
e 100 ft/sec, IT&TAE FZ& 80 ft/sec?]
Aoz UERT(Fig. 4). WY Fx29 #ds
o A7) WEg e e g4 AEZRA
S = 30 ft/seco] AAIFO A=, 24Tl A
E T8 F2 18 ft/sec, IT&TAE S 28
ft/secq! Ao 2 UEISTHFig. 5). IWE &

s
dAAAE V12 WFFH AALTE o
BEHolee & 4 Atk



= o L e B A S
738 RN A 2 T B RS
1200 —_ Pitch Angle
(degrees)
, +20
100.0
o = All Ac Cum. Vertical Vel. AcRF, T, S= 182, (337 pts)
£ 80.0 = =All Ac Cum. Vertical. Vel. AcRF, IT-T & TA, $=132 (142 pts) | 15
z |
8 !
3 600 410
> /
.g /
/,
400
g e’
& Roll Angle
oo B // 20 .10 5 0 +5 +10 +20| (degrees)
/
_.,_,é/
oo | o = 5
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%
Cumulative Percent
-10

Fig. 3. Comparison of Vertical Velocity for
Post—obstacle and Terrain Crashesl[7].
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Fig. 4. Comparison of Longitudinal Velocity for
Post-obstacle and Terrain Crashes[7].
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Fig. 5. Comparison of Lateral Velocity for
Post-obstacle and Terrain Crashes|7].
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Table 7. Severe Injury Transition for
Vertical Velocity[7]. (Extracted)

Vertical Velocity (ft/sec) Total
A/C Crashe

T-type IT&TA-type s
AH-1 >30 10<TV<13 15
OH-58A/C TV >42 23 47
UH-1 30 33<TV<40 38
AH-64 33 37<TV<59 63
OH-58D 28 13<TV<32 44
UH-60 50<TV<88 43 38
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