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Design of single-component balance for small thrust

measurement of attitude control engine

KOU Xin, LI Guanghui, WANG Hongliang, LIU Lining
(Xi’ an Aerospace Propulsion Test Technology Institute,Xi’ an 710100, China)

Abstract; As compared to the traditional testing method , using single-component balance measuring
the thrust of small engine is proposed. The advantage of the single-component balance in measurement of
4 ~25 N small thrust engines is confirmed by FEM simulation analysis of single-component balance and
traditional measuring methods. An integrated device of steady state thrust measurement and calibration
was designed. The thrust calibration and test of the single-component balance were performed under con-
ditions of different environment temperatures, by which the application feasibility of the single-component
balance for the small thrust measurement of the attitude engine was verified.
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Fig. 1 Force principle of single-component balance
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Fig. 2 Structure of single-component balance
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Fig.4 10 N equivalent strain of single-component balance
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Fig. 6 Structure diagram of integrated calibration
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device for steady state thrust measurement
DA M T X AR 4D A Sl AL %o < 0

R AT IR A HE . BRI AR TP T A
LRAE A BRI T B AR AR T A

(14 3 5 B RS PRy — 38, v = D A5 RS 2
RN 42

IR HERS , TSR AL P AR A o A 3 3t 9
FRGeFE i SRR I A , RIIRAE RGeS R A 2ot
H S ORAR R W ARE I A A5 Y 25 A
—E X AFE T, [ AR AR s A il i g
LIRS i 8, S0 1 Bl B 5 B ) A2 %
XA AT SRR B TR
3.2 Mg

FET R 7 0 A v S B, R A W) I B ER
TLERXT 10 N HE Ty AT T 555 1 RAF- I A i D
o R AR, 48 TAERERE R 13 C
(PRI ) 408, X84y 73 KF3647 10 N
P ACHE , SR 3 3t 11 R4 o 288 28 28 1 =0 ) £
T35 bR S BAR A TRAMERLA ST

PRUES) F SR F, Z AR R R -

F.=b-F

R AR R b AR ) A% s S Am it 1 %
JEAR I3 B, b AHMAEE T 1, FR A AR
I WE RO AN R IE RS, T R
INTRRETIIY S b (2 KT 1 /Y, 10 N finzg
Sl P BRI, R IRLEE 43 S 22 °C 42 C 62 C
182 C i 4 -0 ek 7 #0045 i R G B 7 iR
X I ) fEA% 3 R B R 1

—22°C
10r —usc
—62°C
gl —s82°C
6_
-
4_
2_
0_

0 2 4 6 8 10 12
B7 #RED-MEHBE L

Fig. 7 Fitting curve of standard force-measured force
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