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Estimation of Damage Condition for the Automobile
Transmission Gear by Morphological Analysis of Wear Debris

Heung-Sik Park', Yon-Sang Cho*, Hyo-Jun Bae* and Sang-Jae Lee*
Department of Mechanical Engineering, Donga University *Graduate School, Donga. University

Abstract — The wear particles is released from the moving surfaces in gear systems of transmission and its mor-
phology is directly related to the damage and failure to gear system from which the particles originated. It is the
effective method for damage condition estimation of automobile transmission gear to observe wear debris in gear
oil. We tested with new transmission and took out gear oil according to driving distance. To be applied to damage
condition of gear system in transmission of automobile, 4 shape parameters of wear particles in gear oil were
calculated and wear volume were presumed with the image processing system.

Key words — Transmission, gear, image processing, wear particle, shape parameter, wear volume, pitting,

spalling.

LM B

AEate] ERAUAELE 7] Jloje Jam
(synchroy?] 0= o]folzl B35 7oxAgor
A, Az, A=, e, 28 2 &8 Tl AYY
73l &d8le] 717 Ut AME 4 Atk ey
ol F o= & FEolghe Aol EAsHA HE 7
ololl " (pitting) F olduide] WA, olu] LAY
H g 2 olduiEe TN 2" S FAskE 71019
&3 Bl AR FFE SR ofe} Edx
vlde) e kel delol S SlTh1,2].

mehx Edsulde] W B71E Bk A7z 5
b Ao} FeiE AR £ e A, Mg, EAY
H R &3 52 AR Edande) dA),
Az g z2Y 5] AYARE oY Fert Yot

ol& st Al FRIME Ed2ude] AEF

AR - AYAZ gy
E-mail : parkhs @mail.donga.ac.kr

16

48 8 olgviE AulE Auel) sl 1E2Y
oijel EAUBEL L Fab) AP PHZH 295
Alole] B2 24¢ FRORA APAZE 5] 7]
o Sege PR VAT, £H AT @
2 Fole EA2NEL Faislel A slojse 24}
Fosm sigel AW L slojs v g sjoks

2 e ARl At

T ol HEEL 7109
< Hlgo] 2aHY, 5 24 9 339 volHE &
A3p] fste] sdE Ziehd AEVR] A4S de
2 @ ¥ ohzt oHE diolHE2 HAH< Hel
Ble] W gloll x| o47] miel] BHEd wA4L 99
2z Agyo] whg sl Hrh 22 7)ol &
&3l HoE 7ge] 8E A Tt
HZ AFEH 7)E 2 o] IR PHs)
JE AFH A7123-512 HB3HA =HH )
W2 ZRHE B3k Ay gog fEshs Aol
A ZAFE 71oY &3S sF R e
ezl Az, A Teel sl Edx

B ok



ohEYA Wl oI AHEA Ed2mA Sojs] £4e) B 17

olHe) A M2 RS Ask] 09 39
SPRIRE EAFOZA FlolSe] AT TN
2ol BE eymge FYHeE 4 2 Wbt vt
S Edznlde] 4, AR, 29 8 48 59
Tl el Glol Uehd 4 gl ARE moh 4
A 49 2 B 4@ 71EEHo] olfe] Ae)
PEEE

I8 H3le) & el Edaol e B9l
o FYAEE SRRE 2Bo NI, 4TH
el ehE YAl thslel GAAAE ST o8 3
3o 2} FYATe) e PhEAe] FehE 5L
BRI vl 2AANSe oo Ae BAR
oz Ed2TIAL) SAPYEE B 4 gk Wy
2 ANsIA e e BAoZ St

o

2. HEYY

2-1. EEADIMO AIY

£ A ALSE Ed20HL AR 5 5T |
Aoz 1 WHTZE Fig. 1] YeRIIT o]¢] W

2 155 FE5Ee 1DMEE s@rpA] zt
zke] gl sjdste dE 7lojot d3Ag A%
7 H710], 1EaL M-S 3 HJamEs 2§
A AL HFHOE FEFov HEFY 2¥HS MG
she 2E7|oE A=A Ut dde] Ve =2
S(Crydl SCra2001™, B2 Wz I 39

Clutch Housing

N

Shaft

Synchre
Fig. 1. Schematic diagram of transmission structure.

Table 1. Specifications of test gears
1st 2nd  3rd 4th Sth

Gear ratio 3416 1.894 1.280 0914 0.757
Heat treatment ~ Carburizing, Quenching & Tempering
Hardness HRC 62

Material KS SCr 420

Table 2. Characteristics of gear oil

Characteristics Shell TM
(SEA 75W/85)
Specific gravity 15/4°C 0.8769
. . 40°C ST 61.36
Viscosity
100°C ¢ST 12.12
Sulfur content (%) 0.864
Phosphorous content (%) 0.0468
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Fig. 2. Construction of transmission test.

Table 3. experimental condition
Max torque (kgf/RPM) 12.0 / 4000
Driving distance (km) 14000, 16900, 21390, 25000
Oil () 21
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