Aeronautical Science & Technology

Apr. 152017 Vol. 28 No.04 17-22

DOI: 10.19452/5.issn1007-5453.2017.04.017

HIMBL €A adieasblik REOARISE

LB ", R
PE TR RS, BRYE PaEE 710089

B E . x§ ADS—33E—PRF o iy RAT B 45 W T SR RAR BL B W WIF R B AT TR AT IR T A6 R S R o 3 ol
SR, BB, HHTABTRWEE, RET 2 BE WVTRLEFITFRHR T e K ELE Tk, BRHFER A

ERFTHEHATTACRIUE, BT ZENATREENT., FRWENIFELER, Z

AE A 2K TP € ADS—33E—PRF o oy RATHL L #5 K
KRR - BAAL ATHAEESH A EOR  EEERE

HESES: V2173 MERFRIRAD : A

K [ it R 25 % S ] - T 2000 4R AR TR %
PSR CATER 5 BT EK, B ADS-33E-PRF, AHX T2 i
FR AR , AR LT QAT B AR HEEAT T8, 3R A%
JEN BT R A A B, AP T [ 32 JRE M 7 P Rk 3T
SE | AV #7378l B 2 i 3 2 ) 2 99 5K, R RAT Bz 4 7l
HIPERE 7 A 7 R M BRI R B AT . X —1BT
BN T P R A AN AR, XX — B EOR A AT
FLRSH AT IR BIR A . A AR BL E T LAY
SRR, AHT LT F 5 P 2 R il B B AT, 3 Bt
B | 2B AT B ] PFE 81RO VA SR
TR TR AE B AT P SRS AT T it o

1 HERRRE ST
1.1 &R

ADS-33E-PRF | i B 45 50Ok 31 1 "RAT Bk ) i
I - 24 DARR F Zh 25 il 2 64 BT B sl AT I, R R AR (1)
AR s 24 DATR I 2 il A 9 45 DI 25 AT, BARaR (1)
AREWE RIS, 2 253K (2) BZR. B TaRE| IR, 18
SEEARIHEE A AE T, SIS B R T B/ 'ATH
AR ARSI B 2 B R (Ay/ AV, R TERE, E L
HHIBRAT s YRR IEE BB, & SO BB RAT!,

INFsBHI: 2017-01-18; B1EBH8: 2017-02-17;
*@BIRSES . Tel.. 029-86839474  E-mail: mgjun8905@163.com

HREZW, B R RER AT,

X E4S: 1007-5453 (2017) 04-0017-06

(1) RATHEXH AN ZEZS e B (BT )

LB BE BRI E E i, SR 1 BORFTA LT 0.4rad/s HYH
R, T [v) 3 B2 W) 1 4 F DR AV S 2850 17 1) A BEE R T 45
2R 2 FORFTART 0.25rad/s RIS, M G AR T 45°

(2) "®ATHEERT SRR B (5 B)

TE R BEBR NPT R 5 , 2 1) 2 B 0 B AE S P R 4885019
—WHrsNE . R ST B s &, ATE ZRE B AT 2
o) 38 B WA R ) S0, HC 2 e S — B [ R - PR
R REHE , 3R 1 45 T IX S HREE. FAREE
EAR RS ARG S, FORERNEERER AT
0.97,/NF 1.03,

ho Ke )

5 T s+l

heq

. I R, SR mis; 6, S B IR BN, BN R
(°)s K AHERE 5 o FU T B], BRALA 85 Thog M TR S, B2
{74 s,

(1)

x®1 AN (1) PSHNEKE (A1)
Table1 Maximum values for parameters in formula (1) -forward flight

&3] Tieofs Theq!S
5.0 0.20
2 10.0 0.30

RFEBHA: 2017-03-01

SIF&: MA Gengiun, ZHANG Honglin. Research on flight test technology of helicopter flight path control[J]. Aeronautical
Science & Technology, 2017, 28 (04) : 17-22. BEEFE, KEHk . BN KITHMEFIR SRR [J]. iSRIEEK, 2017, 28

(04): 17-22.



18 Wiz B EBAR

Apr. 15 2017 Vol. 28 No.04

1.2 98

XA SRR R T BT AT B R ik (1)
K RS W B EOK, 2 IE, ADS-33E-PRF AR 45 & FE AR F74H
SE BT DR ZE S BRAR A 51 4 s A 8 785 e L %o
EHEHFR (Ay/A) BIESE LT 7 M 23 il &) |l
Ja B,
L.2.1 57, JE B3l 73 B Fi e

T HIETET L JE BRI g, R EE V) By, BIRRE
T (BB — . T R B A =0 BF) TP A6 45, 4% S B A
SE . T A A AT S I 7 AR AR S S B BR AR A, BB
DA E AR X — R, IR TEE DA HEHS
077 ) B B e B IR, R LB AR E] p, B ETHLE AR
BHEER Vit AV,

XoF T 55 P T R 2 /N BE B (TRAT RS/ T A
BE) , HEAT 4 5 75 DR, AR DR IENN, BT L A
) R h (> 0), BUEFIRSH, A .

hiWVy+AV)>hy 1V, =0

B AR A RE

7 = arcsin(h/ V) (2)
Ky AR,

AR A ARSI RN -

Ay, =y, —y, =arcsin(h /(V, + AV)) —arcsin(h, /V,) > 0

o TR, W ARSI N -

AV, =V, +AV)-V,=AV >0

MTIA -

Ay, [AV, >0

MR AT XS A5 B € SC, AT A8 75 A Zh 3l 2 i/
HEEBCN B, [FIEE, WIS ISR S R By (kAT
BEEERT AL ) AT ST BE s TP B AT 73 B
B ASERE BRI, MV RE SCHY I3 il 2 A /5 By &l 2>
mE 1R,

F AL X 75 P 2 25 i 2 i 5 B 58 S, AT AR B JS
B i 4 b BRI Ty VA I 2 B P T R A% 1 T i e T
RIS BT BR . R BB Al 5 B A 45 2R, e B
BB THHLIE RE S BE AT R S B R 5 R B /AT B
R BT VR E T, TR TR RAT B E A ROk I
Sk EY, R (3) R RIERAR (2) HEITH
LA,

h=usin@ —vsin g — wcosgcosd (3)

TRHE

Eeid

B1 FRDRd&E. SRR

Fig.1 The frontside and backside of the power required curve
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Fig.2 Response of pitch attitude step input-velocity bigger than
maximum endurance speed
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Fig.3 Vertical rate response to collective step-BO105 in
forward flight (other axes held fixed)
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Fig.4 Vertical rate response to collective step-BO105 in forward
flight (applying cyclic to minimize pitch excursions)
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Fig.6 Computing of response lag angle to single sine wave
input
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Table 2 Lag angle of vertical rate response to single sine wave

input
=2 i ASRER / (rad/s) Pls Atls Agl(°)
1 0.39 15.93 1.57 3548
2 0.38 16.69 1.38 29.77
3 0.34 18.50 2.12 41.25
4 0.36 17.56 2.00 41.00
5 0.36 17.25 1.81 37.77
6 0.40 15.82 1.25 28.45
7 0.32 19.37 1.69 3141
8 031 20.56 1.81 31.69
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Fig.7 Time history of response to single sine wave input
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Table 3 Fitting results of vertical rate response
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Fig.8 Vertical rate response to up-collective step and down-
collective step
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Research on Flight Test Technology of Helicopter Flight Path Control

MA Gengjun*, ZHANG Honglin
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: This paper introduced the research of flight path control requirement in ADS-33E-PRF and its assessment
method though flight test. The frontside and backside of the power required curve defined by the specification were
analyzed and validated, then given the reasons of two-subsection assessment, and the flight test method and data
processing method were ascertained. These methods were validated through a helicopter flight tests, which got the
assessment ratings of the frontside response and the backside response of the flight path control for a helicopter.
These results show that the flight test technology confirmed by this paper is feasible, it can be used to assess the flight
path control requirement of ADS-33E-PRF effectively.
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