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Studies on trims, stability, and controllability of
helicopter with slung-load

CUI Li, CAO Yr hua, /LI Guo zhi

(School of Aeronautic Science and Technology,

Beijing U niversity of Aeronautics and Astronautics, Beijing/100191, China)

Abstract: A rotorcraft with slungload~model was built.~"Slung-load model with six

freedoms was used to simulate theflight process with slung-load. It is assumed that the ex-

ternal slungload is suspended\in a singlepoint. Trim calculation of the helicop

ter with

slung-load model was conducted and comipared with the reference values. Stability of helr

copter with slung-load was analyzed in forward flight, and the change of stability was com-

pared when some parameters were adjusted. At last, the dynamic response to the
puts of the longitudinal, lateral and pedal controls was analyzed in forward flight

tion.
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Fig. 1

Single point external load configurations
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Fig.2 Trim curve of pitching attitude angle®

for the forward flight
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Fig. 3 Trim curve of rolling attitude angle ¢

for the forward flight
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Fig. 4 Trim curve of lateral controk stick

for the forward flight
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Fig.5 Trim curve of longitudinal controt stick

for the forward flight
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Fig.6 Trim curve of collective controt stick

for the forward flight
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Fig. 7 Trim curve of directional controt stick

for the forward flight
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V=20m/s

1 / (V= 20n/s)
Table 1 Stability roots in forward flight ( V= 20m/ s)

- 2.5026 - 21224

- 0.7981 - 0.8118

0. 0864+0.5385i 0.0736%0.4739i

- 2.8766 - 2.8125

- 0.0086 -0.0224
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Fig.8 Dynamic responses of helicopter with

slung load in forward flight
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V=20m/s ,

2
Table 2 Stability roots for dif ferent parameters
in forward flight

/kg / m / m

1 0. 086 410. 5385i
500 10

1 - 0.0193%0.6406i

2 0. 078 6+0.62011i
500 10

2 -0.0278%0.5112i

2 0. 0751%£0.6035i
300 10

2 - 0.0293%0.3882i

2 0. 076310. 61381
300 15

2 - 0.0285%0.3902i

13 - 0,070%£0.8056i
300 27

15 )- 0.2693%£0.2390i

3
Table3 Stability roots for different airspeeds
in forward flight

V/ {mi-s)
20 0.0864£0.5385i - 0.0193%0. 6406i
10 0.0618%0.4632i - 0.165610.2819i
2 2 2
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