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Study of the Functional Test and Quality Assurance
Procedure of High Performance Aircraft Control Surfaces
Integrated Servo Actuator
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<Abstract>

This report analyzes the Source Qualification Test which
is composed of main functional and environmental tests for
the localizing avionics(electronic subsystem for aircrafts and
spacecraft) and high performance mechanical subsystem.
Especially the detail test approaches of integrated servo
actuators which is the main part to supply the power to the
main and other flying control panel. Nowadays this
subsystem works with mechanical and electrical engineering
technique. In detail, electrical signal is used as input and
transferring tool and mechanical part is the output as a
power and manufacture the physical dimensions and
functions. Finally in this review, the new test procedure to
prove the function by the new manufacturer is established.
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2.1 Integrated Servo Actuator?] 47
[SA(Integrated Servo Actuator)d 7]% <& 4
5 (Flap, Aileron, Tail Flap, Rudder) %%+ 3%
(823 Flap? Ailerong % %34 Flaperon®.
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Table 2. Specification of KF-16 Aircraft Integrated
Servo Actuator

Name Horizontal “Tail Rudder Servo
: : & Flaperon |
Dimension Actuator
Servo Actutor
X
LXWXH | a956x9 | %65%x6x85
(inch)
weight (lbs) a1 39
Rated
Output 34,900 21,700
Force (lbs)
Operating Pressure Port : 3,100
Pressure
(psi) Return Port : 100
Operating
Ambient 65~ 975
Temperature
(Fahrenheit) ,
oolenoid Valves @ 28 V DC
Power Servo valve Command Current
Requirement © + 80 mA
S
Position Tranducer : 26 V AC,
800 Hz
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Integrated
Servo Actuator
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Fig.l Structure of KF-16 Integrated Servo Actuator
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Fig.2 Quality Assurance Procedures of KF-16

Integrated Servo Actuator

3. AN F4UAF W&

3.1 Acceptance Test

BEo 79 o] AL doleol eonjef o]
AEel FEAle Algde FAEHRA A=
AAF 7% F 8 HEndurance Test&Limit
Load Test 3|33l AU EE sl HF
A Fol A o] FAE A7 9% dAAlolr.

(1) Al 37

- ambient temperature : 60°F ~ 100°F
- fluid temperature : 70°F ~ 110

- AdlgE . 90% °]%

- A%+ . MIL-H-6053

- Filtration : MP-62, Class 3

(2) A¥7n

Acceptance Test(ATP:7|5 FHAI§H)E
788tz "R &= Fue ol ®e
o, B8 olgd e o FAYS met
HEAME Ad & Ao 2y AFAEFY 7T
3 Aol AFTHAHQA A wf Fu] HA] §F
A Fol Agrsle] AlEH= 442 Wol Q.

3) Ald &5 % &
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Table 2. Test Equipments for Integrated Servo Actualor

4 EESqtuii::elE? Alternate Equipment
- Hydraulic - X-Y plotter
Test Stand | - Integrator
- Electronic - Frequency Response
Test Console Plotter
- Test - Automated Frequency
Fixture Response Analyzer

1) Adjustment

- cylinder ram®] mid-stroke 9% 1 #

- Servo valve?] Ao W& ram 9A =4

2) neutral cylinder pressure & null
synchronization

- main control valve ¢| neutral &= =4

- SV valveoll operating pressure 2 0 mAA]

A/Ea8 XE° dA U8 #A =4

3) proof pressure

- Hd] ¥t e] &4 9 Wy WA E 9

g 3ty 7]d

4) internal leakage

- /=Y X EI

A R A

b) external leakage

- 4 YA Wty F oFo AFH {FE

of % A

6) intersystem leakage

- Al2" oA FGAEAL FEEHE F

T WA

7) sensitivity/linearity & hysteisis

- ram®| WA/ASA ] H A il g 1A

2 44

8) SV coil verification

- SV coil 2te| AP 5E rame A A&

54, 34

9) passive failure detection

- A&7 5l olide] o] FE&AEA SV

43l AFaE 314

10) threshold

- 2}F g gkel Wyt main rame 2EAHE

2% e Al &

el

A7

11) frequency response

- pye Aeold 2% Ad Fugol o
& H A ¥ (phase lag)¥ % ¥ (amplitude)S % 7
12) operating mode switching verification

- 2}E modeoll Al A7 & o AHAEE
e A4

13) contamination check

- A5ael 2A% A

14) weight

- 2E+ ey 9 44

15) LVDT polarity check

- ram 5 R YHA ¥ AU =4 A
16) mode change time

- 2}E mode?] WM AN Al HAH

17) dynamic first failure transient/indication

- AAAE Ay HdEHE SVe| AR desddt
ow #Hz

18) output velocity

- ram® BF W FHA9 £ HI

32 1& AFAY
performance test)
TH 2% % AFHe k& 275°F(135T)
2 A8 A oA AAALE ol el o] o] A
daE 238 Rl YH2EE 120F=
23 6AIHE FATF olF  1Ako] W4
I54°F& HA| AsAZEF 4A1HE {2 §
Al 1A ZFde) 120°F2 Y2 ar o] 8§ A a2
23] | gkr&E§iY, o|F 275°FE &¥|i1 354
HE& FASY, [SAc] AT AH S UAA
ZFo] (3001 4)& 2HFsa
- & F¥ol dig 33
- internal leakage
- external leakage

(high temperature

- intersystem leakage
T

- operating mode switching verification % 2]

AHEES HA .

33 AL HFEAd
performance test)

9 =9 AFER9 58 0F(-17.87)

(low temperature
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Table 3. Endurance Test Conditions of KIF-16
Integrated Servo Actuator
Stroke
Phase _ Load(lbs) | Cycles(mode)
(inch)
2.125 90(I)
1 34,900
2.008 10(III)
2.008
2 31,410 S
1.817 T5(111)
1.785 1 [
3 27,920 600(D)
1.615 200(111)
1.562 90,000(1)
4 24,430
1.413 10,000(111)
1.116 76,672(1)
D 17,450
1.009 8,000(11I)
0.223
. 3,490 265,000(1)
0.202 35,000(I1I)

3.4 Partial Acceptance Test
B 71 2] o] Acceptance Test & AA 3}

AAEE Ao SERAAYE AA BT

I HEAH] FELS

- Sensitivity/Linearity & Hysterisis

=

- Passive Failure Detection
- QOutput Velocity

Threshold

Null Synchronization
Frequency Response
Dynamic First Failure Transient

/Indication

3.5 U4 Al ¥(Endurance Test)

g gn F4E 7MeF FAFAEH 3
g AlgES A% dE Eo] KF-16&
ISAS] H-aaqA =L He Zow impulse
test &£ pressure impulse cycling °]A] &
return portE YA UH(0 psi)eZ FA 6a
pressure portE& YAl A(1475psi) L%t
(4125psi) A Hl & WHE-z o7 7h/7iqbgch. w8
return impulse cycling< pressure ports& U#
= (3100psi) & A &3l return portell A<t
2] (65psi)oll Al 319}(1525psi) A EHl & wHEz o 7
7V/3qtgel. o] ¥  internal leakage, external
leakage, intersystem leakage, operating mode
switching verification < 48, A7 g},

3.6 Limit Load Test

Main ram®| 9A & FHYAY Ao 1173}
il return port& w71%t AE)stelA] supply F
o2 3100psi2 F7HAZF WFH 598 9
g]E AdAFAL QFY) & #AfY. o F
external leakage, internal leakage, intersystem
leakage, operating mode switching verification

e YT

Table 4. Limit Load Test Conditions of KF-16
Integrated Servo Actuator

Phase | Load(AP, psi) | Cycles(Mode)
! 3,000 800(I)
100(111)
5 2700 4,500(1)
700(11T)
q 2 400 14,000(I)
2,000(111)
4 2,100 s
100,000(111)
. 1 500 700,000(I)
56,000(111)

3.7 Structural Fatigue Test
Piston rod & 1A33r <8 A (differential
pressure)& actuator piston heade] Y "
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