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EWIS Reliability Analysis of Aging Fighter Aircraft through Teardown Inspection
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ABSTRACT

According to the incresement of aging aircraft, Republic of Korea Air Force (RoKAF)
conducted a teardown inspection of aircraft's EWIS (electrical wiring interconnection system)
to determine the status of deterioration and the influence of failure occurrences due to it.
The inspected aircraft were the retired fighter jets that had been used for more than 40
years. By analyzing defect type and the defect tendency, RoKAF can establish the necessary
measures for the usage extension of their fleet and furthermore, the analysis results can be
used as a basic data for the preparation of it's aircraft aging. EWIS inspection was done
throughout careful visual inspection technique by removing all the ducts and pipes located
in the fuselage and wings. For the aircraft wiring where no damage was found, the
elongation tests were performed to determine the deterioration of wiring according to the
location of the aircraft. The connectors, which is the main cause of intermittent failure, were
completely disassembled and inspected for internal damage such as corrosion, abrasion, and
traces of foreign objects. The detected defects were classified into 4 severity levels based on
the type of damage, and the classified defects were weighted according to the criticality
which may affects to it's system to establish the action plan.

Key Words : Aging Aircraft (37]&% 33 71), Electric Wiring Interconnection System (%
7184 Al %), Teardown Inspection (% L+ 3l 7)), Quantitative Condition Rating Methodology
(B4A el E471H), Reliability Analysis (2124 &4)
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Table 1. EWIS defects by type
JE | wa mmey | Connector WA 2o 7] & A
Clamp <& &t
F-4 572 (76%) 8 (11%) 8 (11%) 27 (2%) 7574 (100%)
F-5 417 (56%) 1671 (22%) 1374 (18%) 37 (4%) 7374 (100%)
A E-S Fig 49} Zo] AlRAHoE YR = Wire(S4)) 1% 4|8 2% 5| &

&, 129, 2219 E Ao s
TEAoH, FFVE ALY FEF I
< Fig 5, 69 =R AAIE7] =5 H
Aol diREe AL, AdE, ST
o7 Agte] WAYS}AT

2% frEEEs il 3 w8l By 7

ool oJg &4, AvE g FPxo| FA ‘;l
A3}, e o2 B4 FHUTH (Table 1)
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Fig 4. Classification of wire defect

Clamp 715 Insulation(1%} %)

Fig 5. Defective component distribution of

F-4 EWIS

Fig 6. Defective component distribution of

F-5 EWIS
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Fig 7. Elongation test result of #20 Wire
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Fig 8. Elongation test result of #22 Wire (F-4)
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Fig 9. Elongation test result of #22 Wire (F-5)
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Table 2. Criteria for condition code assignment of defect

IE A Ef Mg Hdd
H M (B) Zdg sls HiMo| mEo| 1 ZES e AMejg
2A+T| = (Sheath) &4 FHalol ol& HE S22 olsh &4
stul Ao HH(Soot) EX L & uijMel ol (Abrasion) &2l
=M(G)
=9 Ho|gh otz oMo Zo|sh ot2(Wear) & A4 & 3}(Dicoloration)
Hi M AZElolA Zd 2R A E2jo| A(splice) THARNY 22F 2 1l
M H& MLS goUe &= Je Hid-F=2 24 ¥S
el F& SHAUSFTS FUst= ue FEA
i(a;:A_'H & £Z(Pin Slot) &% TESE A Fo| ofst AHUE EH SR SEAE
BESHA 22l ufM SHEUSFTS FUStE TESH i 2 A
zEsF 2 FAS Fusts AHYE L Hid FH 257 2N
xR =4 X8 (Ground) E{ojg % elojof &4t
B A &AL oY EBtEN HE S WXIF ZEest 15 &4
A san BN ol o3t Mool
(R)
A Ze2lo|A W ExEst AZ2tolA EfQlol| o st At
Mol TH 2BELE ctate gast £ e Mo &

e 79U B2 w5 Aol tF B -
a7] slate] =E@ T AR ) (222, 29%)

1A% FelE AAHo=2 Hrista. B4
2 Al E4 79 (qualitative  condition rating
methodology, QCRM)> A% A=W 7M5AE
Bojsle], Agte] AEE AFsstr] 93 =T
2, v A7edLE7] mAAE et
o] AH&E AT (Kruppa, 2010). Bl A A S-S AE)
of wet FAA(B), HA(G), =TA(Y), FA(R)
AER Fogiglen, A= FAE 4T AR
712 Table 20 A3k ch

FEZIRE B AR ddFd o AR A4=
7b =2 RSEY AT F4 37 277
(36%), F-5 3F7] 137(18%) 0.2 HrlEglor,
FIIAAAN Aol ol o R)TE AT
o P4 37 147(64%), F5 FE7] 47 (31%)
o= EAHU(Fig. 11, 12). Fig 12. Quantitative condition rating result (F-5)

Fig 11. Quantitative condition rating result (F-4)
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