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Accelerated Life Analysis and Endurance Verification of Electro-Mechanical Actuator
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Electro-Mechanical Actuator installed on the aircraft plays a key role in an aircraft’s flight control
through flight control computer. Reliable prediction of the actuator is important for the aircraft. To
estimate the lifetime of a product, it is necessary to test full target life. However, it is very difficult
to perform it due to the long life time of actuator but short period of development time with
increasing cost. Therefore, accelerated life test has been used to reduce the test time for various
reasons such as reducing product’s development cycle and cost. In this paper, to predict the
lifetime of the actuator, we analyzed the flight profile of aircraft and adapted the method of
accelerated life test in order to accelerate failure modes that might occur under user conditions.
We also set up an endurance test equipment for validating the demanded lifetime of an actuator
and performed accelerated life test.

KEYWORDS: Actuator (&7l & & X]), Accelerated life test (715 8 AI&), Gear train (7|01 E&{2l), Endurance test
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7|sMd9H CL= Confidence level
t= Test time
1= Scale parameter n=Life cycle
= Shape parameter n;= Number of cycles for bin i
MTTF= Mean time to first failure T;= Torque for bin i
r= Number of failures Tiest, Teg=Test torque, Equivalent torque
N= Number of specimens q = Aerodynamics pressure
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S= Area of control surface

c¢= Mean aerodynamic chord

Che Cps= Hinge moment coefficient of o and &
SH gear & pinion= Safety factor for contact stress
SF gear & pinion™= Safety factor for tooth root stress
OrG, Ong= Tooth-Root and pitting stress limit
of, o= Tooth-Root and contact stress
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Table 2 Exponent p and number of load cycles NL,L),9

Pitting Tooth root
)4 N Lref )4 N, Lref

Heat treatment

Case carburized 6.610 | 5.0e7 | 8.738 | 3.0e6

Through hardened | 6.610 | 5.0e7 | 6.225 | 3.0e6

Nitrided 5.709 | 2.0e6 | 17.035 | 3.0e6

Nitro-Carburized | 15.715 | 2.0e6 | 84.003 | 3.0e6

Values p for pitting are given for torque: to convert for
stress, these values are to be doubled.

Table 3 Accelerated factor

Accelerated factor Pitting Bending
(AF) 690.8 873.9
Table 4 Accelerated life cycle
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Cycle 0f 20,000 Hr, Neq Zn,
t n
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Table 5 Accelerated life test specifications

Pitting Bending
Test cycles, Ny Niegt | 24F Ny | AF
Test torque (Nm) Tiest
Degrees (deg) Sinusoidal wave 0,,,,
Frequency (Hz) 0.4
chcle (SGC) l/f 1/2f
Test Time (Hr) 368.8 291.6
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