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Research on the Force Vector Measurement Model Based on
the Piezoelectric Sensor
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Abstract: The force vector of the key equipment for many important applications duting impacting and adjusting
is necessary to be considered, which may affect the control precision and the system structure design. The force vec-
tor measurement is the confirming of the magnitude, direction and the action point, which could be transformed the
measurements of the three forces and torques according to the force equivalent principle. According to the character-
istics of the piezoelectric force sensor, the expression of solving the three component forces and the coordinates of
action point are deduced based on the equation of static equilibrium. The reasonable number of the sensors is con-
firmed and the mathematical model of solving the force vector is built. Experiments show that the measurement sys-
tem satisfies the requirements of the motor force vector test according to the model.
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k1 BAXENEZBRERRY

F1/N F,/N F,/N F.,/N  b/mm ¢/mm
400 399.6 12. 6 12. 6 0. 86 0. 86
800 799.2 25.1 25.1 0. 86 0. 86

1200 1198.8 37.7 37.7 0. 86 0. 86

1 600 1598.4 50.2 50.2 0. 86 0. 86

k2 FIRBRBAXENEERE

F1/N F./N F,/N F,/N  b/mm ¢/mm
400 400.1 12. 6 —11.9 0.90 —0. 88
800 799.5 25.1 —23.2 0.92 —0.87

1200 1198.4 37.6 —34.6 0.93 —0.91

1 600 1597.0 50.2 —45.7 0.90 —0. 89

k3 BUZRBAXENERE

F1/N F,/N F,/N F./N  b/mm ¢/mm
400 400.2 —13.3 11.7 —0.92 —0.85
800 800.6 —24.1 23.1 —0.88 —0.91

1200 1201.4 —35.2 34.8 —0.89 —0.87

1 600 1602.3 —45.9 46.5 —0.91 —0.85

ME1I~3 M, N F, HRKINERZE N
3.6 N, fulm#y F,.F. WM EREN 4.5 N,
A3NHENEAAMEIRZ b K 0.08 mm,c f
0.12 mm, WERZHEARFEERNEEN.

5 #XE

B REE LS EOE B RSREA N
aHT KRB VETBNTE . MRTAREES
B SR AT B T ) A i AR R AR R AR T R
BERERARSEEA, R T HRERBHBRSYEERE
Ho EZRRA, ZWEHFEEETE, EXFrERK
HNREBESEHITER R,

S5 3K :
(1] i, ROE. DERSVIEHRBOMET] #H

(2]

(3]

(4]

(5]

(6]

(7]

(8]

AR, 2000, 6(3): 86-88.

YAN Xiongxiong, GENG Weiguo. Thrust vector
measurement for small engine[ J]. Journal of Propul-
sion Technology, 2000, 6(3): 86-88.

RUNYAN R B, RYND J P. Thrust stand design prin-
ciple [ C]//Nashville, TN; AIAA 17th Aerospace
Ground Testing Conference, 1992.

SIMS ] D, COLEMAN H W. Improving-hybrid motor
thrust measurements at test stand 500 C]//Los An-
geles, CA: 35th ATAA/ASME/SAE/ASEE Joint Pro-
pulsion Conference and Exhibit, 1999.

Eas, e, K¥. . ETEFRTAHHHES
REBWRFERRLT] K855, 2006, 28(5):
618-220.

WANG HongYan, SUN Baoyuan, QIAN Min, et al.

Study on thrust vector measuring platform based on fi-
nite element method[ J]. Piezoelectrics & Acoustoop-
tics, 2006, 28(5): 618-220.

BRIMHALL Z N, DIVITOTAWELA N, ATKIN-
SON ] P, et al. Design and validation of a six degree
of freedom rocket motor test stand[ C]//Hartford,
CT: 44th ATAA/ASME/SAE/ASEE Joint Propulsion
Conference & Exhibit, 2008.

YADAV D, RAMAMOORTHY R P. Nonlinear land-
ing gear behaviorat touchdown[J]. Journal of Dynamic
Systems, Measurement, and Control, 1991, 113; 677-
683.

INEIT, RIGH. Ei A AR R s W
M. dExT: THE R, 1985.

RS, ER, KE, &, HU/BBXHGRIIEN
RENBNRARAENEFRHA S SERT]. iz
], 2009, 30(11): 2037-2044,

REN Zongjin, SUN Baoyuan, ZHANG Jun, et al.

Measurement principle and dynamic performance of
pulse thrust vector measuring system for attitude/orbit
rocket[ J]. Acta Aeronouticaet Astronautica Sinica,

2009, 30(11); 2037-2044.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

