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Aerospace-Cable Fault Location Technology Research Based on Time Domain
Reflectometry (TDR)
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[ABSTRACT] As an important part of aircraft, the cable is crucial to aircraft performance and the flight safety. Because
of the difficulty to locate the fault after aecrospace-cable been installed in the plane, this paper has researched basic
characteristic of the cable and studied the fundamental theory of TDR. Then the experiments are designed and conducted,
which not only validates the fault location method based on TDR, but also obtains the effective waveform of typical cable
faults and the criterion. These result could provide a guide of fault identification and location, and reduce time.
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Fig.1 Cable installation on aircraft

B A, I Ho A A AR, A2 e AR B DL
WA S5 58 B 13 55, X T FL B ORI, AR TS
L2 FEL A PR ARG A1 137

FURT, FE BRS¢ T S S S P s e i s )
T3 T IS E A0 L, AU T TDR FEAZS fL 4L
W (L TN B T A A T T PRI O Hoh
T35 [ S o B [ e 12 A e A = 1
AU BT FE IR T — R SO, FEA 2 L B2 G i s
(B AR (g g ™ SRR ) R DT 2 M A D T
AT TR O R H R A AR m R,
WFT R EEA AR AE S S AL BE , M AE 5 LA 7™ il
T AL B LB Do IR BT X H AT B A
LT ) SEBRHESCE SR, T R T I e S A 12 TR AILE
Bl E CLOEIT, KA B TR R HES A R S L R
HEP LR, BAT R I T 4

1 MZREHESH

Toit s R CHLIA SR ZEH CHL, AT T RIS AR
b2 e, R IRUEIR & 12 e ETiE , 75 2R T HE
WERATHARR, RAEES REAFHTASHI KM K
ATH G WSO ; (HUE RALE H SR B 5 . DA [A]
SR, PR G T RE B T RRK R IAR HE ) S A P
AN B i B PR TS Yo X ML R SR LT
T ORI RAE T R T B LA A A A S BB,
DL RATAER | R AN R AT B AL
77 i AR SRR BTG KAt 3K IR S A
1.1 fR=ESAERER

AR YIRS g ) NS R SR R AR TR R (2 S N
W MR B 205 R B A WAR 2. —

JBTE BT, W H B s 53 o B s e AF BEL e e s L
il i 121 v s L b 525 5 R DR 4 P e o — Mg A A v
i FE LA T AL ) IR Y G, DR A5 1
FHAL B AGTE O0 , FF H i F SR SR R iR e A =
0 DA S A H 228 B A 2 D e 5 ot 6 55 s LA
I Bz BEAS AT 4
1.2 B4HERES

T A ML EE 2 H B i v e A sk U ) SRR T L
FRULTF R,
1.2.1 ARG

L S ML 17 2 248 th T 32 5 8 BB 45 4 L
e g (] N L E T e G N NS ERTA G e 2 i
SRR, R BTSSR AR S R,
AT 3 b R R 2 R O o REXT T % S F ML
T, W TR s [ B, H B85 A A % DL R (R R
e/ BRIR A 2 S EOR B S BB AL, XL s AL
FUAH L A TRE s B T BE 2 R SR 2548 2L Rl
mn AE T2 BRI, DL F BT REPERR IR

BA CHLHLZE A9 i 1k DL R el R AN T
3, el R S el B b, BT AR T A
(@ )8 N 2 I ) N B U R e LRl E R
SRR AR ), 1 ST SR LA R 1 L AR
T OLET A
122 IR E#mGEL

PRI EAYJE I, LS KA R 3Z 3RS
i JIE WRERSS R A R R S AR D R
FLAE R4 JE PRI E 2 Jm M R P R RE b2k R 2
Btz e AR A, (AR DR B ezt | S M5 T R A AR
b, A TP IR BB DL A H SR RE T L 2 2R3

BT B ARG, QML 45 K i ) 4k F 5 0
T T AR B K] RS RRK S TS Y A B 2R
b SR L )2 A AL Bl i, 3 Rt BB R A

2 ETEHER G ER B EE R
21 ETRHERSEREEE AR
R R T AL 2 i) — i ZEPRARIS 00 R, B0 Ek %
TR A 2 S AR AR Y, DR SR 43 A1 S ROk AR
BERERLE AT ATIN AR A SRR 2 s
B2H R, L, C, Gl ik i K 7
A e BH | FRURR AR R 5 AR LB BT AR
g, (1)

—a—u:Ri+Lg:(R+ja)L)i

ox ot

5 5 (1)
~ &~ Gu+C=(G+ joC )u

ox ot

20194F 55624 5523 /240 - RissiETEA 85



‘_‘i.‘ »
Hl:%lﬁx RESEARCH

FHERET Z, 9 AT v 5 A GBI § Z 1,
DIEGER

u R+ joL
7 == = 2
i NG+ joC (2)

Horpr 7R C AL L 5 S50/ o R B A RN 2R
H AR IAT AR S TR R A 6, X R B T AN R A 28 iy v 4 L
FHPTEA R . X TFHFER /NIRRT oL>>R,
wC>>G, IS FRTT Z, AT R h 2, =JL/C . R F
O E 7 VF
Z, - Z,
p=L—20 (3)

VAR

Horp, 7y SRR AR R 03 HTE AR s ] AUk
SEFist ] g ek 1] Tl g, mT LAl (4 ) THB Y R s )

L=2v,(4-1) (4)

K(4) v, KBk rE BB T LB I, 54 R
A LB B OG5 1, L 1, 2000 Ry Jik e 226 1 st 220 45 ik il
[l 2] e G s B 22 o FEATURAR Ry ), HEL 4 HP R AL R
R F—EEE ",

22 HRESHR

MR Fh 35 Bt Jof Sz S A T, T AR A5 e A e g B
PURARE S

(1) LRI F ), 02 B BT e BT VS LAY
R Z, =Z, , ARG (3) S 9 R 5L p=0 JCRL STl . b
i, 2 B e BB BT 38 50 JE 28 A8 o5, L BHATT Y i 2 144
TR — LRI A A Y HLR L

(2) MH g5 % A TS SRS, 4 Z =00, U2 S R R
p=1, NS AN S S i AR TR, A& 3 iR R, H
B PR W 5 5 R A 58 ILBH BT T i 4k AR B
P 15 BH BT T (B — B iR RS A 1Y B B ) SR -
— BRI A, HIT IEJE5 5 148 A 5 I B
B Ik T A s o5 ) P 85 B A SR/ S B Jk et i) 22, 552
I P 20 et G e o7 AR (4 )

(3) Mg & A J I T e i), A Z, =0 W) S 5 R4k
p=—1, AR S AR B, 4 4 FioR . Iet, i
S BB AE 0 % A R AR AR R B ] it 2 LR RN
P 15 BT (B — B IR RS i B B ) TR AR
— (L EMEEAS Ry 0 5 AR i 5 1 BHPTIIE R 6 o5 1)
A S A/ S S i e s ] 22, 5 52 o, 4 0 R il
SOTE (4 ).

(4) WA A 46 2 7 B 4 P 61 I 5 whe i 4 B, o
HE— % R R AL A A8 H R AR 2 e s s H
T e 1 4, L AR A R T A A AT 3
B, B S TSR XA £k B A BB A

86 MizrMEHA - 20194558 628 5523 /2410]

Wi, BEREA Zo#0, —1<p<1 A4 Tlike / S mikb g e
S LA LB ER BRI 5 O 0<p<1 HYTELL.

LIS, BT R 2 A R AR (HE X LERAE T I
Ik AT RELR S v B AL , AL — B oM 5 E bk e /
S AR KA S TR R B REL BT e R R TR AT RER R
PRRORZS o HCBHTHIE fh 2 HAA R I — BOR(E AR E
(0 B LTI — (L B RE R AR K A AL, SRR R I
R BB R PR E RS 5 127 U IR BT & 1R
ST S BV ASRS /S S K o ) 22 , 55 52 P v A5 il e
/5 R AR R R (4 ).

ARG L34, T LU H R 4 A A o T i e
I, SSHIE LK R A R RR AE I 2, RE S 18 4 BH

1

E2 BENENDFSHIER

Fig.2 Equivalent distributed parameter model of cable
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Fig.3 Schematic diagram of incident and reflected waves, when the
cable open circuit occurs
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Fig.4 Schematic diagram of incident and reflected waves, when the
cable short circuit occurs
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Fig.5 Schematic diagram of incident and reflected waves, when
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Fig.6 Diagram of experimental platform
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Fig.9 Impedance waveform of test cable (short circuit)
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Fig.10 Impedance waveform of test cable (open circuit)
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Fig.11 Impedance waveform of test cable (including contacts)
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Fig.12 Picture of test cable (incident and reflected waves)
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Fig.13 Picture of test cable (impedance waveform)
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