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ABSTRACT

The determination of surface topography is believed to be extremely important in the areas of
contact mechanics, adhesion and friction. In order to describe topography of various frictional
surface, the harding test was carried out under different experimental conditions in dry friction.
And fractal descriptors was applied to frictional surface of laser modified steel with image
processing system. These descriptors to analyze surface structure are fractal dimension. Surface
fractal dimension can be determined by sum of intensity difference of surface pixel. Topography
of frictional surface can be effectively obtained by fractal dimensions

Key Words : Topographical analysis, Image Processing, Fractal Dimension, Intensity Difference..

1.4 &

gutH oz F IAA Aloje 9 niAa
wde uAde 443 HE24ded HE
o 9% 3o oYY FEL FPZAEFH
Ao BAYFH, olg nfAWY A= H
Zx9o g3 9 v upde] o Fod
A Zged. ddy FEHFELEFE =
vhatdo] g 4L v@ 2 olgAdS
HAPst7] Astd e AEEH F48 £
2 AHgE g

olg g nlB A HspwWol FHAd o] W
He ZA (1) @3- (stylus profiling)o} &%
1, (2) AR89 7 (electron microscope)
o 9% Wi, 3) #%H(optical) WELE
T2 ¢ At 97X g3l 93 AW
He g1 FEFuAY @§5EH Ay F
Atele] ol AejE &3t W Ad}
vt 4L Ay 9 by mu
2 bR el AT AR S WY a6
e gEE7 6L B2 AYUF REG A

&Y Nole g3 AZuHd 4% o
ol Avy, AW FA7]e] qF FAHo] v
F Fasith oz AAEn A o why
€ vy AEE REAX] YA 23
F Aoe FEE A QAR Fug A
Hinjgo] B F3 Fujeg AP AEH
Q) R o) Bag Y

=g, A2 89 2% J17le &Y W
23 tBo vAY A el F&E
2 A% wg v Adunesm gug
Z2Zo 2 3% dv|HE T A& AN
o dAAE IENN AFHPLEM
A We] 9% uiAwe o) ghiy
AFPHAR . 2Hid Il vt Ay
F8o2PE vwgd R opdYdE A8
#iste] B33t g FHE R w3y
o F3d g AVNY HARE Y=
g Eol HHH A F2, 9] Y53
FERB AT FLHn Ye AAo|
o mebA updEe] JARRERYH 1 Y4
54 437 A% Wyel FEEoAY

289



Brt A& obd 9 vl Aol FjH o]
teaiA gt Aoy

olo]l g YmaETE FY3] st B
AFoME AdAY F2FY EFFA, F
getMoji} Abe] YAy e vlAFAHA ¥
AERL  EBAEZ]  $3ld  WEBEE
(Mandelbrot)¥7t H& #AA¢ A =da
(Fractal) A& HL3Hh ZdE o]
F FdAd EAGE ETIHA EAS
et o1 BHAAE Y3 AIEY B
A& A3 st FEAF RLE, 2=
(Euclid) 718tgtell A Bt U= AT
9] Ado) obd A4 e Jdez BHF
3 AT & Qi AAQ od EAe AH
Adg Ax, ¥AR AR aHka BFAE
AEE Yehdo] F& ot ¢ Zdg
Aol 9@ A Wi Wy I/, A E
= AA4AE T dgtd f¥3in FEFE
AEE U982 X gow vgdtn 73
A vhdel distpl 4A R8I
o Fo) Roh HEstn wmEA HNE F 3
1= Adol A Ve)Y nhe) oFo
ARE wdr|TE By g8siA & g8l
Ae vlEdde uAH FFo] Adsgsojof 3§
gt PA7A w@Ee] rsirde] Y
of Yz Fu G JEFRde gEdn
Ae ot} ole 7Y HUAL viEHe] §
A o4 ME 3xd3ez FAHsn b
ol E AHzdle ol vig WAsThE A
7 FH AN d= ZHAAS Y sty
E7} vpEs7Yg A3A4E FYsrivt 73
o]g 7] W&ol ol&F SsiME XEH MOY
EZL Aoy BAY F v AR
7bssttid HFE Y Gue ol stod o
o] sjde] & 77t 7lgE ] ot}

gEtd B AFdME olgt e A
o] E4S olgsly oA A4 Asiw
7 vpgdel A4 EAL FFHA voly
2 R8s gAARZRE FAA4HH L 3

of dolA skl sy et vhdd 3
e FHsnd ste AL FHes U

2. Ay
2.1 HolAY =APEY

Fig. 1& #ojAd ¥ ZAtd] g o=
A #olA ZALE #HolA 2RAFAAA JE
H golnjz fxd oA YEe ¥AX ¥
o] FHFATL, o] AL FH=g EolE
ZEd9 XA A ket AJEHE EY
o] Wz xH EoI/l HEE 2H3I}AUY.
agn APHS X-Y&HoA FF 2R
Aol NEE nAHNA, 4T S22 AN
Aogx REHE AW 9gd &3 B
WA A gd3A43 AYg P £ X
Az = UFe A=E RId7] S
Az Zepxe B3 E 3 A= W o}
EZANIAE 9 15 /min® EAMAZ
t} A]g#Ho] 1343 E Al 15secold,
ol &8 3AEEE 10mn/s, 82 F= 10
pps & a4tk HE AFE(spot)IRE Fo}
24948 A (dExA2AY 0mm),
AAE 71Eo2 &9, A=V} dAAE H
o2 2F(AHE olFdd XA AH3e P

Lens

Shield glass
Shield gas

Nozzie

4

Defocusing
distance :

Work
plece

Fig. 1 Schematic view of laser irradiation

290



At vbF - v A PHEA SM4SCe HHA
3 238 YEAS A 8mm, dYAEE
3]s, 2E 3ms ¥ RASEE 10mm/sE
3y sk ot

Fig. 25 ¥ 2 dolAg F4& AZ3l9
3 S Aoz (a) o b) = ZH7 244d
9 344 shdg JeElgx gtk 30W 2 50
Hze] z7o2 ZAEI W J4& AZS
Aolt), AZE AL ASEL=d M8
Gt EEE VY ¥ AL A& YAG ¥

ol W3 wl=d 600~700 emABEO) AT
Mo WS BEE un $4eA s
AT}

(b) 3 dimension
Fig. 2 Laser beam profile of pulsed
YAG laser

(a) 2 dimension

22v&-vd 43

Fig. 3& £ a7 A18d vi@d - updA g
719 AFEE UedE AS2H, L 35
S AR AEE AR AEEFE doj v
A= FRE Ho on mny £LiE
ACREE ©]&39 V-beltZ FTFANAL
H, $EXE A A EUnverter) & ©]
/39 01~07m/s HA FET7F A
ojuje] 1} vz W3le] W vl
g2 A5 AgdE AAFL Gazyo ~E
A Aol A (strain gauge)S K 35}
FE712 FE31 A/D HE7IE WEAA
PCE %3l ul@A+-E 53590, 34

ol &

e
weigl
Strain gauge

inverter

P A/D converter

Ceramic : : AM.
|5 maf =
sMasc ] : i --_-
- i . . b4 I
Driving t
motor D s
o | o D—J
- - :
Fig. 3 Schematic diagram of experimental
unit

Me Fx Nd-YAGHIA®z mdas
T SMASCE Agstda, ARAHES Ay
AR 24 ¢& HBR%e 4Fo)u Aty
2(AkOs ceramics)E AM-&3F% o).

83 AYeY FEERAL2E Table 1.9
Al B otel Zo] ZL3FE Hkg 9 10kg
2 dAse] vy Az vnd
wgle] wet bz vpAAEE g vn
HALDE Hd 3kmARA sdPon, x£i o
g E#3td, 05km, 1km, 1.5km, 2km, 2
3kme] 5RFEOE M EE st nEAHE 3
ste] wiEdw AeE ARG LW, Wy
E2F 01~-07m/s7hA 02m/s¥ dAS 7+
o2 FUAIA 4HAR FEII slFHAY S
ek of w dojn Yolx FAAEG
e i3y FAEAvF L o] £F JA
e Alagoz gAg wol T e AU
& AR

59

o%

4
=

Table 1. Experimental condition for SM45C
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