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A Stiffness Calculation Method of Servo Mechanism

LIU Yuan, WANG Yong-le, CAO Dong-hai, LIU Tao
(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: The mechanical stiffness of the servo system is good or bad is not only affecting one of the important factors for
its resistance to external interference ability, also plays a decisive role in the control performance of the entire system. The
method of calculation of the mechanical stiffness of a servo system is put forward, electric steering gear, for example. The
mechanical relationship between the mechanical stiffness of the transmission mechanism at all levels of an integral system

with the mechanical stiffness of the entire system is deduced in detail, and it pointed out two prerequisites to ignore the me-
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chanical stiffness of the before — transmission in the study of the stiffness of the servo system.
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Fig. 1 The typical transmission machine of EMA
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Fig.2 The total reduction ratio of EMA
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Fig.3 The flexibility proportion of gears in machine system
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Fig. 4 The flexibility proportion of ball-screw

in machine system
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Fig. 5 The sketch map of EMA shaft
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Tab.1 The mechanical stiffness contrast of EMA
between theory — count and test

ik M 100N + m 200N + m 300N * m
AR 1957. 9N 3915.7N 5873. 6N
7] F3 ’ ' ’
T R RIEE 1096623 1096628 1096632

K ear-rod N-m/ (°) N-m/ (°) Nm/ (°)
TRIRZZAT R B 8256825 8256837 8256846
Kerew-rod N-m/ (°) N-m/ (°) N-m/ (°)

REHLFC AR 1696. 8 1696. 8 1696. 8
Khody-rod N-m/ (°) N-m/ (°) N-m/ (°)
FEFFHLA I 1021.5 1048. 44 1082. 99
Kioq N-m/ (°) N-m/ (°) N-m/ (°)

FS TR AEAL 637. 65 648. 03 661. 06
WIEE K, N-m/ (°) N-m/ (°) N-m/ (°)

S AEHLKIEE 434,25 467.96 482. 42
K, N-m/ (°) N-m/ (°) N-m/ (°)

PRE T4 46. 84% 38.48% 37.03%
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