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Abstract An aircraft power distribution device distributes and controls the power generated by the
generator and provides overcurrent protection. There are many defect phenomena that make AC power
distribution impossible during flight, which poses a problem in because some electronic equipment
cannot be operated. We describe a process of deriving the root cause of defects by using vibration
testing equipment to simulate the vibration conditions during aircraft flight, which result in defects. The
results show that the cause of the defect is internal wiring damage caused by the vibration of the
contactor of the AC power distribution device. Therefore, the shape of the contactor was improved to
solve this problem. We also improved the test procedure by performing defect detection tests using
vibration testing equipment to detect a faulty contactor. As a result of the improvements, a component
certification test and flight test proved that the defect phenomena of the AC electrical master box were

improved.

Keywords : Contactor, Power Distribution, Rotary-Wing Aircraft, Vibration, Wire Chaffing

1. M2 S AXY Zeol w2t g 7he] +4E(Unit Ee

Box)oll Z&g} A7l ZxJo|tH{1]. AZ1F 34 T8I

F5719] ALERFRE Fg7] WRo AlEe] 9 o= HYEEAX|(EMB: Electrical Master Box, ©]3}
= Y 4] 4EE(Contactor, Relays, 7[eF 2% EMB)7} 2-&=|o] 3lom G4 Figl It Zrh M &

*Corresponding Author : Youngjin Seo(Defense Agency for Technology and Quality)
email: syj48383202@naver.com

Received June 7, 2019 Revised July 11, 2019

Accepted August 2, 2019 Published August 31, 2019

181



SHARSH71 &38| =5 2] #1208 A8Z, 2019

o] 42 I3l Shtel AulofAf deto] st = £ AN E s Aol I vd F AE
T YA shte] AulofA wig] gl A Zeivt 7hsst oA ARt AOlA ARjlete] Agte] i A
T& 2719 EMB7} ZZETH2I. RIS BAsIAH. B4 2398 Ediz 2% e 9

A71F F5719 v Al F i AL2EAAC 3 A WA ikke =ESilen, 2] 2 Ths

EMB)9] 2O Ish wF ARHIL Bk By
o] T WASIgIOM, o] 2 I8 UK At 1F
2 gUshL, W AR BEs AYstr

& Wmeka Ut elE AeIA BB 49l A
PES AT HPE Aot

o ox

A AEE 1AL B AE APsk= Foll AC
EMBO] Z3gto = <lsf| AY Euli7t E7Fsst dAdo] &
Aotoiet. Agh B A 2FAM BUEH AldE= 2
st B AJHEE PFig 3% Zth

ol Agto] WAYsHH AC EMB ¥
oA &2l Fault Code’t AIFHT} E

Fig. 1. Configuration of EMB

A 7]% 5-&%!_7]0]]A_] @o_]_% ;\gj\ég-]__]—_,‘ 'EI._HH_GHE‘ ;Q_H“l H]ﬂ' ﬁ%% % }‘.\5.1_’5‘]-%_1—_’_‘ @’%7] @%‘E"‘HH’IE —E’—%‘ @%]_'E‘
% AC EMB7} Blo} 9l A Fig, 20} 2k, 27 IOAIE WA ARGSRS WA A e s
o) WAyl AR AEe WAgAE B 270 AT
AC EMBE 77k H2E]5], AC EMB Yol Bus Bar 10 @ue AC EMB T A1 5 987] A8/
_g_ %f)ﬂ @7];&]1% ﬁéﬂcﬂ %q_ —]T—"IETH_%]. ;(O].H] ];l_l ;_(] 01]/\‘]_1—‘__“ H‘?]—-)Kg‘s]—xl 'CL)‘OJ_-—O-D{ H]ﬁg /\]'E%JO“}\‘] ‘g-}\g‘a]-l—\_; ‘E‘;Q%
2AY ¥Wsly] Sof Fufsls o3k W AC EMBYF Zkan Stk 1d7r 3571 A4 5 AC EMBO] A% 34
dsl] o, AC EMBS] Zste 93] wla gy Tole AU £ 23, 5 o] 98] B

=
o

=] =] 2rE
goll 2 I FEY & Utk ol

AC EMB1 Generator Control Unit

_—

Emergency Power
l Distribution Mode ||

PFO  FLIR [ETUER Ase DMAP HYR

Receptacle Fig. 3. AC EMB Fault Occurrence Situation

A% F3719) AY BUlEE Fig 49 2tk WA

Fig. 2. Position of AC EMB on Aircraft Generatoro)A] 2H83F w2 AS AC EMBoA] AY

HH|7F o] FXIt}. AC ¥ AC BUSO| 2% A=A

182



F37] A BR0NA Y ALBHAA FEAD aF

7191 TRU(Transfer
Hrt, JR2 Helkd
E3] DCE A4

=2 01

Hlo] FF=7A, AC-DC A
Rectifier Unit) & AA A5F=2 HE
AL A7 ALRuFR(DC EMB)E

g

o2 ske xRy 9l eiE el S3ET

ol
l l

AC BUS ACEMB1 «—» AC EMB2 AC BUS
TRU1 TRU2
DC EMB1 ¢+ DC EMB2

| |
(o] [ocms)

Fig. 4. Power Distribution of Aircraft

37 B3 o] AC EMBO] ZAdto] A5 A
of 445 AC BUS sfidsh= AAPgulE0] AL 4
A1 g}, E3 shvke] AC EMBY} v B2 what
v AgEe) mEg FYgste, o] W ARSAF w Hat
o wet 2FAP} vl HAkg 5joF sk 5 HI3
g0l 2 FFS vXA =t

=Y AC EMBY] A% @42 3719 A &
o519l AIE Foll= HASHA] FoH, 57| By
oflAgt sy wiito] Al AbHAE 9 HEo
HE EAHo] At A% 4US A Y3
o] WS AHE AA| AIE oA PAES =3
AT, dEE Ago] AR Fa YYHoE 5T
k. ol Aol AT M 7ML e FHl7t
A oA AR Fa Fgrlo) F2E & S
< uigitt. whebA oy A3 @49 27 dele =E
sk, 7] B Foll sid Agte] WAk gtes A
A 7h4do] P Qastgirt.

2.2 A3 01 24

EMBOIA] ol @aol wysha sig B4e) Ul
Apu) AAH 02 WEstel EVBS A Hol EAH
Ark vl 3 ol WAl WSS ) A Hole

183

CTR FAIL °o]gk= HE7} BAEOoH, o] EMB U
o] A=+e Contactor(FZ7])oA Agto] TS
< SJuiRith. o] @/l wet FF 7100 AT A
A 81 YJE ERFSIEH Table 13+ 2t}

Table 1. Type and Root Cause of AC EMB Failure

LRU Failure Phenomenon Root Cause

AC EMB1 Contactor3 Fail Contactor

AC EMBI1 AC EMB BUS Short Contactor

AC EMBI1 Contactor2 Fail Contactor

AC EMBI1 Contactor] Fail Contactor

AC EMBI1 Contactorl Fail Contactor

AC EMB2 AC EMB BUS Short Contactor

AC EMBI1 Contactorl Fail Contactor

AC EMB2 Contactorl Fail Contactor

AC EMB1 AC EMB BUS Short Contactor
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Fig. 5. Configuration of Contactor
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Fig. 8. Contactor Short Test Result
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Table 2. Vibration Requirement and Test Result
(Sinusoidal Frequency)

Sinusoidal Frequency Requireme Flight Vibration (g)
(Hz) (I;t) X Y VA
F1: 1/REV 45 0.04 0.01 0.00 0.00
F2: 4/REV 18.1 0.62 0.16 0.16 0.18
F3:8/REV | 363 0.85 0.08 0.02 0.20
F4: 12/REV | 544 0.51 0.07 0.02 0.11

Table 3. Vibration Requirement and Test Result
(Random Frequency)

Random ReqLE:-eme Flight Vibration (g)
Frequency (Hz) ® X Y 7

10 ~ 500 0.801 0.181 0.183 0.390
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Fig. 10. Vibration Test of AC EMB

Table 4. Result of Test Procedure Improvement
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—Increase Defect Detection
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Fig. 14. Improvement of Coil Lead Wire
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Table 5. Test Profile of AC EMB

Test Item Profile

Vibration scale 3.7G
time 15minute
Vibration axis 7 axis
Contactor operation 40 time
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