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Research on methods of improving the precision of
piezoelectric force measuring unit
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(1. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024 ,China; 2. Beijing Institute of Aerospace Test
Technology, Beijing 100074, China; 3. Dalian Schnelleck Innovation Auto Parts Co. , Ltd, Dalian 116024, China)

Abstract ;: With increase of the dynamic force test range and the improvement of test accuracy requirements, the key role of piezoelectric
test technology becomes gradually prominent, which has been widely used in heavy-duty equipment and aerospace vector force
measurement. In the process of assembling and applying preload of the piezoelectric three-way force measuring unit, problems such as
the deflection of the upper plate and lower plate and the different axis incurred. Based on the load sharing principle of force, this paper
quantifies the error and establishes a theoretical model of the self-preload error of the force measurement unit. A new type of assembly
fixture is designed, and the angle deflection test experiment and static calibration experiment of the force measuring unit assembled with
two types of fixtures are carried out. The experimental results show that the test accuracy of the force measurement unit assembled with
the new fixture has been significantly improved, and the maximum value of interphase interference is reduced from 6. 06% to 2.97%,
which provides theoretical support for the improvement of the accuracy of the force measurement unit and the development of related
structures.
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Fig. 1 Schematic diagram of piezoelectric dynamometer structure
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Fig.3 Schematic diagram of old fixture structure

B 5 FR oM A, BRI EL SRR EL A A AL
JE PR SRR I o Herp SR o7 3 1 D 2 45 5 (VAR
WA 4(b) Fizs RN AR E AL/ 7 58, Bl i -7
JEBLE LR VI E =8P 7 R RAE N R I A
FATE BT R S A RS Z IR 7 A R B i B, e AR AR
HARZ A 3 i BT B 1 - T Ik 5 37 25 F5 A 0 g B
JC bR IBE (i e VR E R TR AN 7 A A L A
B | SEITIUEE vt P 400 g BT B e B R
HEebrfk R

(a) A=K Ak
(a) Modular fixture

BB

VEIFH
(b) A& e bk

(b) Combined positioning structure

K4 Ha U R R B IE
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Fig.7 Linearity and repeatability error of force measurement unit
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