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A Study on the Reliability and Maintainability
Analysis Process for Aircraft Hydraulic System

ChangHwan Han®, KeunBae Kim

Korea Aerospace Research Institute

Abstract : An aircraft must be designed to minimize system failure rate for obtaining the aircraft safety,
because the aircraft system failure causes a fatal accident. The safety of the aircraft system can be predicted
by analyzing availability, reliability, and maintainability of the system. In this study, the reliability and the
maintainability of the hydraulic system are analysed except the availability, and therefore the reliability and
the maintainability analysis process and the results are presented for a helicopter hydraulic system. For
prediction of the system reliability, the failure rate model presented in MIL—HDBK—-217F is used, and MTBF
is calculated by using the Part Stress Analysis Prediction and quality/temperature/environmental factors
described in NPRD—95 and MIL—HDBK—-338B. The maintainability is predicted by FMECA (Failure Mode,
Effect & Criticality Analysis) based on MIL—STD-1629A.
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[Figure 1] Hydraulic System Configuration'
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[Figure 2] Hydraulic System Diagram
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[Figure 4] Reliability Prediction Flow
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{Table 1> Temperature Conversion Factors!" <(Table 2> Environmental Conversion Factors'"
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Table 294 &7lA}+= Gp(Ground Benign),
Gr (Ground Fixed), Gy (Ground Mobile), Ns(Naval
Sheltered) Ny(Naval Unsheltered), Aic(Airborne
Inhabited Cargo), Ar(Airborne Inhabited Fighter),
Ayc (Airborne Uninhabited Cargo), Aur(Airborne
Uninhabited Fighter),
Winged), Sr(Space Flight) 2 %38tz e}

AAIEE Y88 NPRD-953 233t} Sobdx=
Ay 4 3AE )@ 25 9 AME ey Wl
g JAEeH, =
(LCNME F1/F 1 w}%— Rz 0e A8

3} Relex /\EE"MJj =

Agrw (Airborne Rotary

{Table 3> Failure Rate Prediction
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%33 IAE w712 i =E
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A" 11745 (Critical Failure Rate)& 1350 1%
f89] (Failure Mode Ratio) & #3t 3t o=
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a 753 ¥] (Failure Mode Ratio)
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{Table 4> Estimated MTBCF

TAE A ugE 13E |2
(F—Zo]—%aé) (/\L) (/\wmponent) (a)
$r?dL;éLi] }_Elu iﬂ —6 )
(Zat7] ) 60.6265%107° | 200.76x10 0.302
TEAZERE
(@go]la  |139.92275x107°|200.76x107°| 0.697
FARE £
A 200.54925x107°| 200.76<107%|  0.999

An| e BAe uaAgE AT PR (Failure

Mode & Effects Criticality An alysis) Bl o) 5
Bg £ zmlsmé wEal7] S1golth. forgA
/\]AEHI/] A7LS- o
orol A AFESla, AAGHAT, D
e 9 BEAAATRL ETFEAICE Yset
Table 5% rHgA1e] ALEATE A= A
gk Zlojtt,

(Table 5> Non and Operating Time (Estimated)

S =23
LG
L% | . 300
JFEA|IZF (Operating Time)
gi7)A1%k
(Standby Time) 5,900
Z7duA 7k
(Total Maintenance Time) 1,200
FEERE T o an
(Total Adminstration and 430
Logistic Delay Time)

* A measure of mission or functional reliability. The mean
number of life units during which the item performs its
mission or function within specified limits, during a particular

measurement interval under stated condition.[2]
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Aol Au)AAlg, Auls sHE i Ak <Table 8> Maintenance Manhour (Calculated)
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<Table 7> 1—Year Maintenance Task Frequency 2} 1)
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i=1
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(34 F H1%4=(Task Frequency), ET, : iHA|
A8 (A5 AF 22 A 7H(Elapsed Time), n @ =
Au] (B4) fFHIEo|T), o] A2 o]AlAQl 179
A9 Al (Bg) Eseol s A8E Aks 9
njgich Au|QT RESE A B ERY 78 5
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T 13RS TE (FMEA o o8 1 gfdd=
e B 12 a4t oS hdetAl U
el 2} (6) 3 2t
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IAES] oF2 “8A|7FH(Operation)”Z7A Y}
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skith WA At Sl FEEl ES A

(Table 9> Reliability Prediction Results (Operating
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{Table 10> Maintainability Prediction Results

TAE
g | TEEQ | B G oha
10 | zene | S0
i Sl 201.7 0.29 58.493
FH Ay 24.7 0.43 10.621
A A 0)A 16.89 0.59 9.9651
LHF4 0.46 0.37 0.1702
Al 243.75 1.68 79.2493
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AE =T A HeRgt 1gE R &
AZPNFE 166.7142x107° 0.2 11748HEo] v$- u
4

B AT BRANOE B AE AH)
AR o] sob AR} B A0 27
A,

gk AueE oS5y ko] Hatrg ARt
(MTTR) & AFEstelon], MTTRS 4 (4) ¢} (5)
EHE Teisien, 7 HES 18E, dulAheA
7+ Table 1032} #t}.

2 (4) ¢} Table 10°2.2%E] MTTRE o|&3hd
0.3250] #t} webA 0.755 HxEFoz & u
g EAIZE] w9 A hQEo] Rt Ha

o 4 ek

tlo 4>

Time)
TEE R ganaaa | TG
A A, o] A,
(x107% | (x107%) GIESD) (MTBCF)
vx [ a2 | vz
166.7142 | 200.55
4,600 |5,998.3| 4986.3

* Component or equipment is connected to a system in
the normal operational configuration and experiences
non—operational and/or periodic operational stresses.
The system may be in a dormant state for prolonged

periods before being used in a mission NPRD—95)
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