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Research on Design and Performance Test of Electromechanical
Actuator Combined Large Load of Bending and Torsion
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2. Beijing Institute of Automatic Control Equipment, Beijing 100074 ,China)

Abstract: Aiming at the matching problem of speediness and stability of electromechanical actuator
(EMA) under combined large load of bending and torsion, on the basis of analyzing the design re-
quirements of EMA with limited volume and weight constraints, by using the components and sys-
tem simulation and test verification method, a high-stiffness and high-power density EMA design
method is proposed. The design process of high-power density servo motor and high-stiffness
transmission mechanism is elaborated, and the engineering prototype is developed. The test
results show that the servo stiffness and power density of the EMA are significantly improved, and
it can operate with high dynamics, high reliability and stability under combined large load condi-
tions.
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Tab.1 Motor parameter design
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Fig. 1 Magnetic density cloud diagram of rated torque
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Fig. 2 Magnetic density curve of rated torque
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Fig. 3 Motor rated output torque curve

XS TRAT AR X HL Bl DL 2 R B L R A
IV A 25 T 2 B 0 SR X AR il H AL & R A Y ik
7 TR BT, 1 AL L B 8 R ] — 1R 1k
weit, G 1 LN S B B S R I e T T
AE I A R AL AR 4540, i — 20 B i T A% Sl MR
AT FEYE 5 2) L HLTE 1R 5 1% S LAG 52 7R R AT — 1R 4L
eIt g T AL AR S AR S AL T iR o R T S i
) 1 P R A R R A R 5T R e R Y () A 3) HEL L
il 7 10 P A 4 S B R S AL 5 TR TB BR A R AT EE
A4 fik 7R Bl 1) 7K 280 BE ) IR L R I K AT O B
4 K it 9 I sl Fine 2 i



84 ALE £ 5

2019 4F 11 H

Fe AT A B A A e AL N 4 B, B £
M HLB R 2 1. 6kg, DR B ILF] 2. 1kW /kg.

/%
i
H4 BHEZEREESEN

Fig. 4 High power density permanent

magnet synchronous motor
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Fig. 5 Structure of planetary roller screw
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Fig. 6 Planetary roller screw prototype
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Fig. 7 Transmission mechanism of EMA
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Fig. 8 Equivalent stress cloud diagram of

transmission mechanism
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Fig. 9 System simulation model
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Fig. 10 Maximum speed simulation result
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Fig. 11 Frequency band simulation result
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Fig. 12 Output speed test curve

84
— IBHE S
24
30
a0
]
2
2412 2421 2430 2439

tls
B 13 35 i ih 2k
Fig. 13 Frequency band test curve

& 14 JF 7R R 25 B Sl AEALE N 800N «» m 119 2 7] # 40
IR I CS ANy 1) 55 L S LIS 87 1 — 20 . £
JIR 2 G5 D\ 10457 B v B8R 1] 380 2437 119 52 1 48 0 o 6 0 3
Mgk, e BRI, B B AEHLFE 7R 22 800N « m 1 JZ ]
BRI R LR 5 e R A B
LG ARSNGB AR AR .

251 e

20, — R L
154
T 10
a0
g 59

04
-5
-10 ; . :
0 0.1 0.2

tls
B 14 REEHN 7 5ENIR L&

Fig. 14 Reverse steering torque test curve
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