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Threshold Value for Aircraft Engine Spectral
Diagnosis
Abstract

Because the operation of spectrum analysis technology is simple and fast, it is an important
method of engine wear condition monitoring. A group of practice shows that boundaries of value for
spectral diagnosis can heighten the recognizing correctness, and it is an ideal method of engine wear
condition monitoring. In this paper, develop a soft which can generate boundaries of value for
Aircraft engine spectral diagnosis based on MATLAB.

In this paper which introduced spectral diagnosis’ instruments and principles, especially on the
theory of spectral diagnosis.

Paper studies threshold value of the mathematical models, a summary of the class and blurred
the threshold values. And underlying asset, based on platform of MATLAB, achieve three simulation
algorithm to generate threshold value of spectral diagnosis, they respectively are estimation
probability density function of threshold value based on Kn algorithm, estimation probability
density function of threshold value based on Parzen algorithm and estimation probability density
function of threshold value based on SVM algorithm. In order to verification the correctness of the
software, utilize random data which probability distribution is given load in software, to see the
different between scatter with kernel fit and given probability distribution.

At last, take actual dataimport software, the comparison and discussion of several methods of

generation threshold value, choose a more ideal way to the practical application.

Key words: oil analysis, threshold value, fault diagnosis
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B 2L 03B 03 A AR GE IR R T IE A A0 AT AT 79 21 1R 70 3R 06 1 i B3 T e B30t 2 D
A2 . WA LA H, £ Parzen B Al v 753 1 1 S B il s DA A IR IE 7
Zi

AR AR SORE I 43 50 4 43 R G 23 St RO E A B R BB Cu o 2061 il
CIWRE R A RIS AT RS A U BRI 2.1757; 5 R 2.6604; R 2.7626.
DAL AR Cu TCH A IER /A s 0 A3 20 A BRAE . TEH IR 2.62; 4. 3.08; S
f: 3.35.

A TR, R DASRILRRAE, Wk 4.1 PR, RS b i s IE A
AR AT 3 1) SRR -

F 4.1 R EETRRERIRE

JCHR Fe Cu Cr Ag Ti Mg
— 4.2698 2.1757 0.3209 0.3533 1.4772 12.7629
i

. (5.52) (2.62) (0.78) (0.55) (1.78) (13.37)
| 5.0041 2.6604 0.4033 0.4875 1.8394 15.8520

| =
o (6.04) (3.08) (1.00) (0.67) (2.08) (16.03)
o 5.1318 2.7626 0.4229 0.5495 1.9217 16.5665

FF
(6.57) (3.55) | (1.256) | (0.79) (2.37) (18.70)

4.2.2.2 RE#EFRERHIE
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4.16 Fe TEREEMEREERE

X MR 58 5 bR BURR 9 JE A BN R A R B, BB B e tn ] 4.15 S22k s, B 4.15 Rl
4.16 AL A FET IEAD AR N 4321 022 Gk A 5 M % 35 155 o B0 th 2 L
MR A AT 2 o 0] DL H S B 1 v VR0 00 85040 PO A R TR AN 58 A IR IE 0 A o

W S FRAE I 5 VRIS BNZ L R BN Fe JUE G FERA R AR : IE# PR 0.0478; #¢
HPR 0.3684; FH PR 0.5842., LU LA Fe TG RMIEADAT GO RS2 A RE: E5%F
FR 2.21; & FR: 4.01; BHE: 5.82. xfFTHAh oz, AP R e ARG, ik 4.2 By

7o FLARE G R AR R A L A AT B B A5 I 1 S R AR

FA4.2 RN EERLFRREREFIRE

JCHR Fe Cu Cr Ag Ti Mg
iE 0.0478 0.2361 0.1230 0.187 0.204 2.739
L (0.22) (0.44) (0.13) (0.4D) (0.68) (4.35)
7 %1 0.3684 0.3492 0.2074 0.726 0.952 4.797
" = (0.41) (0.56) (0.257) (0.84) (1.28) (8.570)
. S| 0.5842 0.3785 0.2244 0.933 1.142 7.359
i (0.58) (0.68) (0.381) 1.27) (1.88) (12.66)

4.2.2.3 RELLBIFRRERFE
DL Fe JuZ A6, KM Fe/Mg 1E 4 LLBIRTURE AR, HHATOFE, 5345 B an -
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[E] 4.18 Fe/Mg K& LT R % & &L

(D e 5t

B Fe TLERIGEEIE A (x, %, K, x,) » Mg TCERCEES N (v, y,.K,y,), BEiTHE
Fe 7G5 Mg JTCEIIELBIELE A EUAEHE D, D=(x/ Yy %o/ Vo K X,/ Ya ) N B A H
4] Parzen SKAFLLAIE D HOMEZ5 B2 s B DL AR 0 A ek B, 2Bt 4.17 R 4.18
s, R, 2R TRIOE B IR ER 7 AR, 132 ME A 2% B i 2 R4 A1
2k, T LU S B e el s DB 1 L o AT AN IEZS 0T o KRR il s SRR A ol
ik, 3 Fe/Mg JCEIMIEH LA LA 0.4601; 521 5. 0.5433; ki) L5
0.5585.,

4.3 RN EETTKRE LLHIESR R

JCHR Fe/Cu Fe/Cr Fe/Ag Fe/Ti Fe/Mg
EH | |2.81(2.90) | 15.4 (17.0) | 16.1 (16.6) | 4.77 (4.38) | 0.46 (0.62)
m s | F [1.79 (1.97)|5.28 (6.43)|8.22 (8.93) | 2.54 (2.67) | 0.28 (0.38)
o it | | 13.21 (3.38) | 21.5 (22.6) | 21.2 (20.7) | 5.53 (5.24) | 0.54 (0.74)
s | N |1.62 (1.71)3.72 (4.93) | 6.12 (7.33) | 2.18 (2.24) | 0.25 (0.32)
H SeH | B 1 2.81(3.87)|26.3 (28.1)|22.8 (24.8)|5.68 (6.11) | 0.56 (0.86)
s | F |1.38 (1.51)]3.15(3.99) | 4.71 (6.21) | 1.83 (1.93) | 0.26 (0.28)

@) tpl T 7t

ST R S, AR SEBRE IR I X Mg/Fe ELBIME b S BB Bk TS AR Y. Fe/Ng
HIEEBIE I T AL, #3H Fe/Mg JTER A IE 2 N At 0.2813; BG4 T At: 0.5624; 57
ZRIMR St 0.2641, [RIBAF B CRBELLBI A IR, W16 4.3 oo b a5 P (el ik 4
IEASFE A AR B A3 21 1) B

4.2.3 SUM Y= & HH SR IRIE S 4

4.2.3.1 iREFRERHIZE

LA Fe JeE A B, BEREALE N X, Xy, Loy X, o R HE TS5 A LML 3 LA T il L, A
MR LI A, SRR T RE (i«
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f(xb)=a b,(Y (x )% 1) = & bk(x.

i=1 i=

(4.1

iy

TE19 3 Fe JUEGIEMER LR A (L t L 4), BRBUZ i 4.2.3.1-1 FioR.

N
f(x,b)=8 b,
(X ) ,a_.l i 2+et(>q-x) +e—t(>q-X) (4.2)

Xt Fe JUFRICIEME AR L R BORFA Ty 43 B REA 20 A1 bR 2L

_ Y 8y t & e% _ gtlx-)
"= o )= |a:l *Q 2+ 4 gt *=ab, (1+ et("y))(1+ e” ) (4.3)

i=1

I AT R 2 AN ] 4.19 P
4.19. & 4.20 H AL ARG T IR A B N 1S 2K oo FOG TR MR

PRACZE LR A i 2. IR LUA Y, 48 SUM Ak 80 10 S s el 38 s 0 808 AN 5
A N IE AR 73T o
2 L8 B b 5 DB 1) S A U R R A 1 SO R, R IR S vk
A ERTEH, MU TFRE: ©XF(y)=F@Q) (F MFsEEASS %D, B F(y)=0.8413 it
y A RGRER SR Fly)=F(2), BIF(y)=0.9772 I y {8 R GRS 55 5,
F(y)=F(3), BIF(y)=0.9987 ¥y ik REEMIfER 43 6,
@O y A TIEH S A ST, B F(y)£0.841318, RG AT IEH BT
@ y EATIEWHS AL, BEAHRELUF, B10.8413< F(y)£0.97721, RZAbT MY
SR EENIBITIRE
@ y EATEESFGELL L, GRS, 109772 < F(y) £0.9987 I, RZiAbT MY
LB AT IR

@ y ATk sl b, B F(y) £ 084131, AL TERMIBITIRA,
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4.20 Fe TRKEMREF R
1 3

BRI Fe Jum 6T
R 6.1386; 7 6.8625.

MRYEA SO I 3 F i BT 0 F G B 7 S R E 73
MO IR 5.6046; #h

RRMER = A BE TR 55
DA B Fe 6 2 IE A5 4046 50 A0 MR (. IE 5 BE 55196 4515t 6.0435;

FHEIR: 6.5674.
WP HAb T2, FFEAT USRI AR, WE 4.4 s, HpReS i s IE 2445

AT B SRR
F 4.4 R EETRRERIRE
JCHR Fe Cu Cr Ag Ti Mg
iE
| 5.60(5.52) | 2.69(2.62) | 0.88(0.78) | 0.63(0.55) | 1.89(1.78) | 14.02(13.37)
!
Ft
i
| |6.14(6.04) | 3.16(3.08) | 1.26(1.00) | 0.79(0.67) | 2.22(2.08) | 17.25(16.03)
fi1 —
j%
| 6.86(6.57) | 3.76(3.55) | 1.75(1.256) | 1.01(0.79) | 2.68(2.37) | 21.51(18.70)
!
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4.22 Fe TERKREMEMEZERL
e A FRA T TR 2 B R BBl Fe o ZOUIR AL S BRME: 1EH IR 0.19315;
PR 0.64035; S#HFR 0.9075. LLL AR B Fe U s IR MIEZS AT RIS &0 M A2 5 BRAE: 1B
P 0.2205; %45 0.40121; S fR: 0.58193. XTI Ao, [FEEARIILE FHRME, 0
R 2 Pne SRS AR AR 8 1E A 301 BT 21 1) S BRA

FA45 RN EERLFRREREFRIRE

JCHR Fe Cu Cr Ag Ti Mg

1.93(2.21)|0.82(1.14> | 1.00(1.33) | 0.35(0.41) | 0.67(0.68) | 2.22 (4.35)

FR 6.40(4.01) | 2.09(2.08) | 4.24(2.57) | 0.60(0.84) | 1.97(1.28) | 4.84 (8.50)

{H

Foyp | TF omg | H

9.08(5.82) | 5.94(3.01) | 5.52(3.81) | 0.94(1.27) | 2.86(1.88) | 8.45(12.66)

4.3.3.3 iRE LI RBRESIE

TR R BIHLIRE G s B A s Lo S RRE i e, BAHIE Fe 035 Cu Jo (W LU
FHRRA A 1

Ll b5t

B Fe TLERGEEIE A (X, %, K, x,) » Cu TCERICEES N (v, y,.K,y,), BEiTHE
Fe 7G5 Cu LRI ELBIMELE A EIAEIE D, D=(x/ Yy %o/ Vo K X, /Ya) s N B A H
AT SUM SK A ELAIEL D M3 5% i R B LU SR 7 A R B8, i Bt 1] 4.23 A 4.24 i
N, TEEI, RN EUE BAR IR IES A AN, 45 S0 1M 1 th 2 AR = o34 th
2, FTLLF SR a0 A 1 LA 2 A AN & IS A . AR e S BRAE I i Ty
%, 3 Fe/Cu JTU I IE R ERIN L. 2.9548; A4k 5. 3.7616; it 4k L5¢: 4.62.
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Fz4.6 AHNEETLERELLGEFR
JLH Fe/Cu Fe/Cr Fe/Ag Fe/Ti Fe/Ng
Es | B 12.95(2.90) | 17.4 (17.0) | 16.7 (16.6) | 4.59 (4.38) | 0.64 (0.62)
7 Vs ~ 11.91 (1.97) |6.16 (6.43) | 8.52 (8.93) | 2.64 (2.67) |0.63 (0.38)
i) Ak | B 13,76 (3.38) | 27.5 (22.6) | 25.4 (20.7) | 5.69 (5.24) | 0.85 (0.74)
2k ~ [1.65 (1.71) |4.39 (4.93) |6.52 (7.33)|2.08 (2.24) |0.34 (0.32)
fiv SH | b | 4.62 (3.87)(37.3(28.1)(29.8 (24.8)(6.90 (6.11) |1.04 (0.86)
2k ~ [1.41 (1.51)|3.25(3.99)|4.92 (6.21)|1.72 (1.93)|0.26 (0.28)
Ll 5t

SHF LU R, MRS S B B AT T X Cu/Fe LR K b SRR BOR TSN Fe/Cu
ILLBIE I RS, 9 Fe/Cu JTCREMIER LM T ot: 1.9069; #ELLM N 1.6532; i
ZRIR St 1.4108, [RIBRAF B CIRBE LU AR, 4136 4.6 oo JLrb g5 P ey iRk 4
IEASFE A AR B A3 21 1) B
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