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A Review of the Current Development of High-Power Aerospace EMA

GUO Hong-gen, WANG Zhi-guo

(Servo technology institute of China Aerospace science & Industry Corp, Nanjing 210006, China)

Abstract; With the rapid development of the new material and technology, the Electromechanical Actuator ( EMA) has

been successfully applied in the design of fly-by-wire aircraft, advanced space vehicle and thrust vector control systems. This

paper introduces researches and applications of the High-power EMA in the world. According to the study, the EMA technolo-

gy has been applied widely in foreign countries, and began to contribute to thrust vector control of Aerospace in China. We

can predict that the EMA will take the place of Hydraulic Servo Mechanism in the future.
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Fig.1 The EMA applied on the F/A-18B plane
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Fig.2 The EMA designed by GOODRICH
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Tab.1 The main characteristics of the EMA
by GOODRICH

2 S
Jit/ kg 24
TAEFT R/ mm +65
B RATRE/mm +90
R /KN 33
BRHEE/ (mm/s) 350
FA K S/ mm 540
K EHAZ/mm 135

FE AMETEK 2\ G0 5E (9 ML AE sl 45 48 n
B 3 i, HoRFHAL, B2EE g R4k —4 1k
5K, DIRERH SKW &, FESHLE 2,

3 AMETEK A R #I AL B 1Eh 2R
Fig.3 The EMA designed by AMETEK
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Tab.2 The main characteristics of EMA by AMETEK

24 Ei

L R 24/ VDC 270
SATFE/mm 100
KHE/ (mm/s) 133
3k f1/kN 40
it/ kg 6.4
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Fig.4 The EMA designed by Hamilton Sundstrand

BRzs iy “ e 27 8 3 K Fi ( Vettore
Europeo Generazione Avanzata, VEGA) PUZ % Zhl
PR T H s Rl R AL o O 4 v s Al IR BILAA 1 2
BNERE SRR 3. Hrh— LA &7 an
50, ZRALBAES 8 A 6 s

*3 HLE2NGFEREARIAEEZIERR

Tab.3 The main characteristics of four Stage
EMAs of the VEGA

2 —% ht =% Pu
AT/ kW 51 15 5 1.2
R /kW 2x16  2x5.4  2x1.1  2x0.14

/R V 270 135 45 45

FRHE/V 410 210 75 75
TAERE/ s 120 275 395 4060
4R/ kN 100 30 20 2.5
ZHEAE/ (mm/s) 400 275 125 80
W98/ Hz 8 8 3.5 3.5

Moog 23 7] 2h X-43A HYHLIELBCE BT A9 HL LA
e 7 R i EESHOLE 4,

5 ALBNE—RYBIEDNE
Fig.5 EMA of the first Stage Servo
Mechanism of the VEGA
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Fig. 6 The second stage EMA of the VEGA
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Fig.7 The EMA applied on the X-43A plane
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Tab.4 The main characteristics of the EMA
applied on the X-43A plane

S8 eIzt
1 K884/ VDC 110~155
BT/ mm >66
BRSEHERE [ (°) /s] 115.8
R BN 11
i 98/ Ha 7.5
Jitd/ kg 3.9

Moog 23 Rl BT A2 7 B A% BE L AL AR 345 7 i e
TARERLE A 8 FiR

Brushless
DC Motor
(2 places)

Resolver
(2 places) Gearing

(2 places)

Ball

Dual Channel
LVDT Position Transducer

8 Moog ARIEITHRESmRREE
Fig.8 The photo and structure of the EMA by Moog
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