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Fig. 1 Use of the Hilbert transform method to
extract the envelope
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Fig.2 Use of the n-order extremum interpolation

method to extract the envelope
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Fig.3 Comparison of two envelope extraction methods
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Table 3  Partial data correlation analysis results

ERVEY S HE B bR 22 ATEAHLEE
BITRE
UIQIEEGINIERER A SRR UAEIEECTERES A KA 2 e IQIERGIERES A RAR R AL
IERARAS 0. 940 0.819 7. 057 13. 003 0.959 0. 889
IEFARAS 0.931 0. 807 7. 360 14. 050 0.953 0. 881
EFARES 0. 940 0. 854 7.170 12. 094 0.958 0.910
LD 0.284 0. 339 21.021 22. 096 0.562 0. 662
e S s 0. 244 0.297 21.307 23.410 0.541 0. 638
ED 0.187 0. 388 22. 466 23.553 0. 504 0. 681
TR T e 0.014 0.155 38. 651 35.392 0.297 0.476
TR T 0.034 0.178 36. 260 33.306 0.275 0. 502
TR 0T 0.115 0.135 36. 131 33.941 0.292 0. 469
NS RU BB 0. 156 0.273 28.755 26.271 0. 425 0.576
NSk RU BB A 0. 161 0. 260 27.478 26. 837 0. 429 0. 549
/N B A B 0.119 0.271 28.389 27. 106 0.395 0.558

3 JE 6 v LIE H, IEH RS T AHBLR
IR TF 0. 80, FmIEFH RE T MIRNG S HEKL
SR AL R AEAE = A DG T 3 AR N A AH
PIREI/NF 0. 40, BEAHB R 28 28 5 IEH RS T
AFEFEI AR S ; 1 H RS T A9 BE 25 b o 22 1718
F15. 0, BBERAS T 09 B B AR e 22 354 20. 0 DL I,
PAFCIRZS T A0 B bR v 22 A0 22 0 B s b4, IEHOIRES
TR B 5 5 A48 2 Ay s AR BE 3 7E 0. 80 LA

b SRR AL 2 T A7 AEAR R A AR S s ik BRetR 2
TEIARTZAUEELE 0. 70 LUF , ShmuiAL 45 2 ] (14 4H
KRR, AR T E AN

FANE 6 B F LUE X TR IR S G S
B ATAROC AT A5 8019 3 FORH OG4BT 48 AR e IE
FIBCBRE M FUR ST %2R TR &, MR 4 2R 8
HAE—iE , TCIE RIS BEAT 0] BB R s | X
st TR IR S 5 2 2 BB M ad B v = A



- 80 - JEIA TR Z 2R ( BARRE R 2018 4
10— 60 L e
PSSy R B LA ARENE TR RO et
o 50 000 PEINES PR i 22 ARELARMBLEE
RS AR R w40} RENE S B AR e o0 i PRENE T ARGLAR IR
ﬁ * g o a'y"%.":no‘?mo é LK ¥ °
< e B o Sk =z ' gy o0
é 0.5 \ %}? N L ‘pzoohwu%‘% m 0.5 , . 00 Sty o Wﬂ ngnm
= s e g B S b & f . o o ® ol 0501
', . e K ° = 20 :...'.'.'.‘.. :':".""'_‘ _"."'.' BV SN AT Py 4"—\' " N o , 2‘%%“%%"0
IR ) % RIS RN TN
i o " ! ,o%ﬁ,"é’o Qo mdo o @ o °°a :thm‘%:d '9‘"?&‘%&:"’“’:0{6 MAET ’. .
ety s a0’ oW, . , ‘ . . ) L N s ettt P
0 20 40 60 80 100 120 140 0 20 40 80 100 120 140 0 20 40 60 80 100 120 140
(a) AL R 2K (by B hRvEZE () ARFLARLEE

Blo ARITHTIEMGEIRNES K n BB i A 45 LA D/ Hr i R

Fig.6 Correlation analysis results of the vibration signal and its envelopes with n-order extremum interpolation method in four states
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A diesel engine fault early warning method based on correlation

analysis of the cylinder head vibration signal envelope line

WANG Lei’
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XIA Min®

LIU XiaoBo> MAO ZhiWei'*

(1. Beijing Key Laboratory of Health Monitoring Control and Fault Self-Recovery for High-end Machinery,

College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
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Abstract: The fault characteristics of diesel engines are easily affected by factors such as environment and load, re-

sulting in many traditional fault feature parameters being no longer sensitive. In this work, a diesel engine fault

warning method based on correlation analysis is proposed which focuses on the cylinder head vibration signal enve-

lope line. Two different methods of extracting the vibration signal envelope lines of the cylinder head in a 6-cylinder

diesel engine—Hilbert transform and n-order extremum interpolation—are compared. Based on the analysis of the

envelope lines, the correlation coefficients, distance standard deviation and cosine similarity are obtained. The re-

sults show that the fault state of the diesel engine can be better illustrated by correlation analysis in the case when

the traditional characteristic parameters are not sensitive. The correlation analysis thus lays a foundation for an early

warning system for diesel engine faults.

Key words: diesel engine; envelope line; correlation analysis; fault early warning
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