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Damage Process Appraisal of Gears

in Automobile Transmission

Abstract - It is the effective method to diagnosis damage process of gear system such as

automobile transmission to observe wear particle in gear oil. We tested with new transmission
and took out gear oil according to drive distance. 4 shape parameters of wear particles in gear
oil were calculated and wear volume were presumed with the image processing system. To be

applied to damage diagnosis of gear system in transmission of automobile, we discuss number
of wear particles, shape characteristics and total wear volume according to driving distance.
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Fig. 1 Schematic diagram of transmission
structure

Table 1 Specifications of test gears

1st 2st | 3st 4st | 5st
Gear ratio 3416 | 1.894 | 1.280 | 0914 | 0.757
Carburizing,
Heat treatment
e en Quenching & Tempering
Hardness Hgc 62
Material Scr 420




Table 2 Characteristics of gear oil

Shell T/M
(SEA 75W/85)
Specific gravity 15/4C 0.8769
Viscocity 40T cST 61.36
100C ST 12.12
Sulfur content (9) 0.864
Phosphorous content (%) 0.0468

Fig. 2& EJd2vdg Ag3r] 4% 4
FHAAE YEd Aoz A nfHdy YgSo
£ 4000 rpmol A HW B3 12 kgf - m7}+
A AN TFFEHE MAAFAZ, &
e 2¥EIE 2437 g% Ean
Bl AA Aol FEAs FHE 7ol
dAts FEAY L 7EAF L AYFHe
2 ¥ F xS Zge] H(fly wheel)
<€ AA}AY. EF EWdxviAY AFe
719l A FAS & AF Wy we 2

ocoy H mw - W pc-ov
T/A
oM TM™: Tam Meter
F/W : Fly Wheet
DC-DY : DC-DynamoMeter
DM : DC-Motor

Fig. 2 Construction of transmission test

Table 3 experimental condition

Torque max (kgf/RPM) 12.0 / 4000

Driving distance (km) | 14000, 16900, 21390, 25000
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Fig. 3 Image processing system

29 R GAzge 27kH @24 Pz g
7HAH #5E 98L& FR9 color CCD7}
v etel] oJ3te] PCY =Z#HY 2@ (frame
grabber)o]l AZ gt B AFo] Al L£F =
ddadHE i 4 640x480, AT £

-274-



& RGB 7 8 bit(256 grey level)ol i, A
w8 13}A(pixe)el ZolE 0.426imelth. o}

& oiER AARR fiter HHFl
PBmme AL nFHH ZYH 1 3H9Y
WAL WHY 1730289 1o €tk &4 4
Y zdLe EF dEdA= 408, A=
100024 ey dAEE 9 203HHel
¥3dg v fiste olge detulH
(parameter)E AAetGT. 123 ZH Y
#ujel Aol 2 dHole A RF C
Zzad(gdyre 7ADd gstd A
o}

npE e wazAd uet g FHE
7447 WE 1 dee % 2 BIME
98t B dAFolA o] &3 wtEAAY F
BB RE Zzte] whEA d3le Fig. 49
Aeh ol AYHATCY. gzl we
npE B ¢Jale] HEARE EFH A
gatx, o|RAE ol &3t Fig. 49 4“Ehd
vpol o) 50%A AR, Fox, HIFE R
Feixel 47119 e HHuEE FI3H
A&Ad,

Representative diameter

Aspect = lw
Roundness = F{/4TA
Reflectivity = (R+G+B)/3

Area A
Periphery Pr

Fig. 4 Shape parameter of a wear particle
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Fig. 5 Photos. of wear particles
for driving distance
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Fig. 6 Histogram for representative

diameter of wear particle
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Fig. 7 Average values of shape parameters

for driving distance
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Fig. 8 Wear volume for driving distance
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