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ABSTRACT

A lubricated state of an automobile transmission can not be inspected directly with eyes. Thus, it needs to develop a
more general method. Wear debris can be collected from the lubricants of operating transmission of an automobile
and its morphology is directly related to the fiction condition of the interacting materials from which the wear
particles originated in lubricated transmission. In this paper, to identify the friction condition for transmission gear by
neural network, the wear test of ball-on-disk type and the analysis of friction state were carried out for carburized
SCM420 and nitrocarburized NT100 under different experimental conditions. The four shape parameters(50%
volumetric diameter, aspect, roundness and reflectivity) of wear debris were calculated by the image processing
system. They were used as input values to identify the moving condition of transmission gear by the neural network.
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Fig. 1 Photograph of ball on disk type wear
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Table 1 Characteristics of gear oil
. Shell T/M
Characteristics SAE 75W/85
Specific gravity 15/4C 0.8769
Viscosity 40T ST 61.36
; 100TC cST [12.12
Sulfur content (%) 0.864

Phosphorous content (%)0.0468

Table 2 Experiment conditions

Experiment condition
R.5,50,7.5,100
47,94, 141, 188

1018

Applied load (kgy)
Sliding speed (mm/sec)
Sliding distance (m)
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Fig. 8 Model of neural network

Fig. 9% AgoA At&str] 93t C++
2 AA A AAIRY LATEOE
el Aoz 7t Agxzdel e viER
4] 47}11 FH sebvlge AA Hge
AT JEgoR ALEsfa, 2o
g AF2AL BEXHeRE 39 F 327
o g&HES FASRAY. B dFdAAME
A o] g AZ 3k Aol AT FFHFo
£8zs B, & UE3S poz T o
4 SAVA z2HROTA
500,0003) o]doz HA3o &V—H
Eﬂi“” T8, a8x
Ta 15082 53 7t 39 *rr"]E unit)

g 602 dAste 5 TR,

Fig. 9 Neural network program
3.4 ¥ BYe] T4 e FF
Z39 44

Fig. 13& #A&3t5o w& 1007wiche]



el oy FEgel dg DRz g
¥y Z23E vehd Rez, 7t =hd o
ata] BF 0% oY xL BHYEE HAF
itk ol AL Fig. 6 AMHYE ExXEHA
b FRE dg EAGE 2l g
4717 R AR Bwgs TRH
® gristd o SA4& 99 FEE F
A, FAY JBIRY THE T &
FoAHE EYUCEN 2 $FHY A
Zbestgitta Addd.

Rezult of identification (%]

Reanft of identification (%

Shiding spood
Applied foud
Mutertat

Applied fousd (kg)

(b) nitrocarburized NT100

Fig. 13 Decision rate of neural network on the
applied load, group in 100 every wear debris

4. B2

AFA ERATA Pl ¥ 249 FH
F4H dA 2 BYSs A vMEEY B9

qgg A¢ ZAez guvlEetd A9
Ag olgsiel chpe AFEAe w2

AeE vEEY 1A gy gy F,
500427, ek, BERk: ¥ FHEE 7
F8 F94xd g, agn olE o848
o old e deid 53 M, A
g AFH2Ggo ol Fe FevEHE ¢
Bitoz FEAH AExdd sl v}
28 JeAde e 29 oEy gL F
24 A,

| O9E A5z GE 4EF =4
suy 7o) AAld shERe YY) 534

315

Ay Y AAsSzGe dHge HdA
v Bo] dfdted wpE YR 50789tk 2y
o 2 100740t EFIELR YFo O
Fe detriged HEghd ol&ste Aol
A A

2. AAHzYE 2HFY FE 15, #
UE & 60/ME 3& 4 718 539
defoln, alEEe HejAEe T e
ZH2ZA 47bA Ye dgetuEe A4 3
TaE o)&aE Aol aRH.

3. 8 RS 53td AFA EW

£ujd 7lo] AAY] &FupR2AY oA
2 B0l s
FuEd

1. Dawes C., "Nitrocarburising and its
influence on design in the automotive
sector”, Heat Treatment of Metals, 18, pp.

19-30, 1991.

. Dawes C. and Tranter D. F., "Nitrotec
surface treatment - its development and
application in design and manufacture of
automobile component”, Heat Treatment of
Metals, 9, pp. 85-90, (1982).

3. Y. Ko et al, "Measurements of Power Losses
in Automobile Drive Train”, SAE Paper,
840054,

4. REIL, wnoBh, “ BREE-
ToE@rLEHET , £ 2 M,
HIP MR, pp.1257 131, 1988.

5. 2FZA “ Neural Network o &g
AAE"HEY =g #47, =
fFae3x, A 11 @, A 3 %,
pp.24 ™ 30, 1995.

6 WEH, HPW, oFg, =AY,
“AFAATG  dF AATFAY
A dx 2 wx47, SxFF

NAREA, A 7R, A5%, pp.92”
97, 1998.

. J. Sugimura, A. Umeda and Y. Yamamoto,
“Wear Debris Identification with Neural
Networks”, JSME, Vol61, No0.590,
pp.4055 ~ 4060, 1995.



