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Dynamic Calibration Technology of Altitude Vector
Thrust Test Cell with Field Calibration
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Abstract: To meet the need of calibrating the vector thrust test cell with field dynamic calibration, the

paper briefly introduces the necessity of test cell thrust, analysed the error between laboratory calibra-

tion and practical use, solved the problem of vector thrust test cell holistic calibration. A pendulum bob

calibration system used for calibrating vector thrust test cell is introduced. To prove the measurement

scheme, the dynamic parameters are acquired by experimentations. The experimental results indicate

that the calibration system’s dynamic property is excellent good, it responds quickly to dynamic signals

without lag or oscillation. The uncertainty of the measuring results of the dynamic calibration is 2. 2 %,

which can satisfy the need of dynamic calibration for the vector thrust test cell.
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Fig. 1 General scheme of field calibration
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Fig. 2 Machine construction of pendulum

bob calibration system

JEBETE g AT A TR I 5 O o LA R A A T AT
B R 9 e 5L 1Y s e 2 B S R
2.2 REHENHEHLE

M) e/ ARk X R AT kP I
Bm a3 T S R A

vy, = %(311 + 2z, + x5 — x4)

Vo — 1170(41'1 + 3 + 225 + x40)
Vi :%(I,'_Z +«T,' —1 +~T,‘+1 +.T;+2) (D)

Y1 — %(In,—g + 2x,— + 32,1 + 4x,,)

Vo = %(— Ty + Xy + 22,1+ 3x,)

(=34 sm—2)

1113 0 A, - T8 35 DB A 2 T — A I g s K
1 B I 0 D8 2

2y 25 R P A8 T 3K AR G2 0k B I 1) A2 1 1) i A TR
BB 1 R L AR . T A T T e Y il 2 R
RG] B —A B (BB LB RGBT P
B R GETT AT R GEBAT AT R S A
RESEAR . 2T B L RS, il LUK A B &
HHHAMMES REMHEG. R SRS
B AT 3 DAy R Sel R A Ao o R S5 s 114 A A A T 2
FLIE IR R AL s BHIE L ¢ OB o, ZEIR . 5
B I] 24 b TFISE] ¢, o WEARLINS ) 2, 1R O I 1] 2,
S, WUEHR AR P ] B Tz B A R f . R
G e b pR S AT S, A (IR TE I 0. 707 4%
YUNIOET B O

b TR ] i 5 U3 AR A A S5 T L

il £ T I ek i AR K

a =kl 5 )
FHJE LN
g:i:%m%z{u” (3)
@y, 2
HESETESS)
: /
fu: - (4)
JT—2¢

Bl 3 4 H T 5 )y B8 4 A 4% 10,35,60
KN A7 B 8K 7 iy o g 107 % b 7 i {7 3 pil £

|
Z 0 —--—--W 5
S <
00052 00002 0.00148 00 0.92
t/s £/kHz

(a) 10 kN negative step pulse

LA

0.00148 0.0 1.00

-0.00052 _ 0.0002
t/'s £/ kHz
(b) 35 kN negative step pulse
> 58220
= 0.0000
-0.0004 00002 00016 00 1.00 2.00
t/'s f1kHz

(c) 60 kN negative step pulse
3 JAE IRARAE A 7] S (B BRAE F T A o o7 3%

Fig. 3 Response and amplitude spectrum by trust sensor

with step force
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Fig. 4 Traceability figure of calibration system
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