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Fig. 1 Sketch map of blade installation angle
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Fig. 2 Sketch map of blade flapping moment bond strain gauge
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Fig. 3 Sketch map of loading at lagging direction
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Table 1 Blade pre twist angle test data at », section
e VALY IS e Th (e i /()
1 10914 11559 645 -6
2 10364 10797 433 -3
3 9671 9871 200 0
4 9127 9144 17 3
5 8494 8273 -221 6
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Table 2 Blade pre twist angle test data at , section

5 LA (E I SETS A e R i /()
1 21310 22737 1427 -6
2 20051 21202 1151 -3
3 18445 19224 779 0
4 17323 17740 417 3
5 15932 16006 74 6
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Fig. 4 Fitting result of blade pre twist angle at r, section
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Fig. 5 Fitting result of blade pre twist angle at r, section

HE 4, & S AT AE Y, A B AR LA KSR A
43 52k R*=0.998 F1 R*=0.997, [&] 4 T B £ i) B 2.996, Bl
oy BT RS A B A B S R ELZ RO AR 6.697 B 1,
P LA T A L 5 50T 45 AT T A AT HARE, 1R
ZENGIE R 3%, At Iz UG S5 R R, 7 B
BB E 1) ) E TR B 2 2.996° 1 6.697°, FE AN 28 it E
AT 3B U INE, A8 2k A5 v [R] B 0 5 0F 7 350 T 442 2 LA 1) o
o ATAE i, 7R RN 88078 e A5 oy, $ 8 R 1) i 1 AR
AN AR 0, FE— 2D U U A AR A TR T

4 &g

i LA SR AR, AT AR I AR 458 E UL,
HAE BT T — R E T AL LA 6 5 B T ik B
U, DASERLE TR M 61, R L T7 3k, Se a1 SR M
HLA B B SEBR LAR, BRI TR0 kR AT AT IR S R 1, R
EIHLR M B R I S R

SE

[1] Johnson W. Helicopter theory[M]. Princeton: Princeton
University Press, 1980; 234-240.

[2] Shaprio J. Helicopter dynamics and aerodynamics[M]. London:
Sir Issac Pitman and Sons Press, 1959 123-145.

[3] Seckel E. Stability and control of airplanes and helicopters[M].
New York: Academic Press , 1964 60-63.

[4] Hayden J S. The effect of the ground on helicopter hovering
power required[C] // Proceeding of the 32th Annual Forum of the
American Helicopter Society, 1976 103-108.

[S] Lewis R B. Army helicopter performance trends[J]. Journal of
American Helicopter Society, 1972 (17) ; 45-50.

[6] AfR/™, sKHESs, Bom . B AL T M. AT itz Toll
AR, 1991 312-320.

Yang Junyan, Zhang Yaming, Chen Bin. Helicopter structure
load hanbook[M]. Beijing: Aviation Industry Press, 1991; 312-
320. (in Chinese)

(71 B&SRAE, BTN, Eil . BTSSRt IM]. JEnt.: s
Tolk H ffE, 2009 96-115.

Lu Luxiang, Wang Xinzhou, Wang Yubo. Helicopter structure
and design[M]. Beijing: Aviation Industry Press, 2009 . 96-115.
(in Chinese)

[8] Sheridan P F. Aerodynamics of helicopter flight near the
ground[C]//Proceeding of the 33th Annual Forum of the
American Helicopter Society, 1977 154-163.

[9] Liard F. Helicopter fatigue design guide[J]. AGARDograph,
1983 (92): 77-81.

[10] Prouty R W. Practical helicopter aecrodynamics[M]. Florida: The
Publishers of Rotor and Wing, 1983 100-115.

(ST DRI

(==TEMy

IR0 (1985— )
MR,

Tel: 18740429371

B,E, AL, T 2H LG @ A

E-mail; wangzijun567@163.com



EPRE A FLTPHLIRNES R BT R R A T S 0 i Tk 45

Method for Determining the Pre Twist Angle in the Load Calibration Process
of Helicopter Blade

Wang Zefeng*, Kou Fujun
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: In this paper, a method of determining the pre twist angle in the load calibration of a helicopter blade was
presented. First, introduced the test principle, the experiment was designed to load in the small range of the blade
blagging direction and calculated the blade bending moment output when the blade section is loaded in the direction
of blagging, between the elastic range, theoretically analyzed the linear relationship between the output of flapping
curved bridge and the vertical angle of shimmy. Secondly, took a certain type of helicopter blade as an example,
resistance strain gage method, CAM500 series airborne test equipment was used during the whole experiment,
accomplished the determination of the pre twist angle of the blade section, the correctness and accuracy of the
method were verified. The method provides technical support for structural load calibration of helicopter blades.
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