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1 ldle peed (n;) 0 5
2 Maximal torque peed (n,)  Full feed fuel 10 400 h 500 h
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Fig 1 Variation of metal element content during diesel engine reliability test
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Table2 Evaluation of grade of diesel engine wear condition

t/h Judging region W ear condition t/h Judging region W ear condition

Q5 sfety nomal 480 sfety nomal

12 sfety nomal 500 sfety nomal

24 sfety nomal 528 sfety nomal

48 monitoring nomal, a little higher 576 sfety nomal

particle concentration

96 monitoring Nomal 624 sfety nomal

144 sfety Nomal 672 monitoring nomal, a little higher particle concentration

192 sfety Nomal 720 monitring nomal, a little higher particle concentration

240 sfety Nomal 768 sfety nomal

250 sfety Nomal 800 sfety nomal

288 sfety Nomal 816 sfety nomal

336 sfety Nomal 864 sfety Nomal

384 sfety Nomal 912 monitring nomal, a little higher particle concentration

404 monitoring nomal, a little higher 960 monitoring nomal, a littlehigher particle concentration

particle concentration
432 sfety Nomal 1000 monitring nomal, a little higher particle concentration
5 10Uum , 404 h
(9] 5

35 L

30
» 25 ’
S
g !
g 2 ,

15

10

0 200 400 600 800 1 000 , y
th , RQ
Fig5 Variation of the oil RQ index J
5 m 1
5 , ,

LR , 9%h 336h (



560 28
[3] ) [31. , 1999
). (7):13
Yan X P The development and thinking of oil monitoring tech-
! nique[ J]. Lubrication Engineering, 1999(7): 13
( Fe [4] Shiwei Chen, ZhuguoLi, Qisheng Xu Grey target theory based e-
) y quipment condition monitoring and wear mode recognition [ J].
, W ear, 2005, 85: 1-12
[5] ) , , .L23/30
[J]. ,2003, 23 (11) : 90-92
’ LiZG, GeW H, LiuD J, etal Researchon standard of optimi-
4 zing type L23/30Diesxel engines running-in Indexe[ J]. Railway
Locamotive & Car, 2003, 23(11):90-92
a RQ [6] . CA61101Z-07Y

[1]

V. Macian, B Tomos P Olmeda, et al Analytical goproach ©
wear rate determination for intemal combustion engine condi-tion
monitoring based on oil analysis[ J]. Tribology, 2003, 36: 771-
776
s , . 12V E-230ZG
[J1. . 2002(1) : 18-22

Tian H X, Yan X P, PuJZ Research on oil gectrum monitoring
of 12V E-230ZC diesel engine[ J]. Diesel Engine, 2002 (1) : 18-
22

[7]

[8]

[9]

[D]. , 2003
Sun Li-chun  Camprehensive asessnent over technology in
CA61101Z-07Y diesel engine running-in on the test bed [D ].
Dalian: Dalian M aritme University, 2003
) D6114

[J]. ,2001(1) , 6669
LiZ G, Wei SM, YuW Q, etal Research on diesel engine run-
ning- in criterion based on oil monitoring techniques[ J]. Chinese
Internal Cambustion Engine Engineering, 2001 (1) , 66-69.

[D]. , 2007.
Xu Tai-fu Study of wear evaluation on diesel engine reliability test
based on oil analysis[ D ]. W uhan: W uhan U niversity of Technolo-
ay, 2007.

. [M].
, 2006



6 : 561

The Study of W ear Evaluation n Reliability Test of
D iesl Engne Basd on O il Analysis

SHENG Chen-xing', YAN Xinping, XU Tai-fu’
(1 Institute of Reliability Engineering, Wuhan U niversity of Technology, Hubei Wuhan 430063, Ching
2 China Classification Society Wuhan B ranch, Hubei Wuhan 430022, China)

Abstract: The1 000 h reliability test of an EQD diesel enginewas investigated The concept of in sitewear evalua-
tionwas used in the reliability test of diesel engine and the wear evaluation was designed as one method of identif-
ying the reliability of diesel engine On thewear evaluation, the oil analysis goproaches such asoil gpectrun analy-
sis, ferrography and RQ analysis, with trend grgph analysis, were adopted o describe the wear condition of every
stage of test The oil analysis results showved that the test engine worked in the condition of severewear in the tes
ting period of 400 hours Thewear evaluating resultwas consistentwith the fact that valve clearance diminished due
o valve sat going down and severe wear gppeared on the valve seat after the testing engine disassambled and
checked-up. Thewear evaluation was useful for the reliability test of diesel engine and the integrated oil analysis
goproaches could evaluate the wear condition of main components in the reliability test of diesel engine Therefore,
the oil analysis gpproach will be a nev method for the reliability identification of diesel engine
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