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Wear Transition during Sliding in Glass

Seong-Jai Cho, Gun-Woong Bahng, Jong-Jip Kim, Hahngue Moon

Korea Standards Research Institute

Abstract - A wear rransition mechanism during sliding in glass has been observed, Disk specimens of soda-
lime-silicate glass were slid against AISI 52100 steel with paraffin oil as lubricant. Observations of the micro-
structural change on the worn surface showed that semi-circular cone cracks (SCCCs) were suddenly
produced after a certain critical sliding time. These SCCCs brought about the severe damage in the form of
extensive microchipping during further sliding. It was shown that the abrupt appearance of the SCCCs is
attributable to the grooves formed during sliding, which act as surface flaws.
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Fig.1. Schematic illustration of the specimen contact
geometry in the three-balls-on-disk configur-

ation.
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Fig.2. Micrographs of the worn surfaces of glass
specimens after sliding for (a) 3 min, (b) 600
min and (c¢) 800 min, at 67 N.
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Fig.3. Mlcrographs showing Vickers indentation
damage at 10 N in (a) the unworn and (b) the
worn area of the same specimen as shown in
Fig. 2-(b). Note that the length of the cracks in
(a) and (b) is approximately same.

SCCCHe] Ak AAx Sl Asdow oz
# A4 Sololl A= groove?| sFS & 4 rh
Selol el F9e Hale] EAH: &

Addeks 22 A e glek Lawng) o] &4l
Mol 2)ata (9], SCCCoH HA=] 71 a4 += anl 52l
a7t ofw dAlgheel Aok &) &, Fig. 2-(a)

sh (b)ol 4 ko] ulmelalg Fodell 443)E groov

S (flaw) © 2 Hg]

ego| 7pa Algk e Folrh vtk o] groove &2
ozl 4 zke| AolHel] el HA Aok wHel, of
# Al w228 Al 7kell 4} groover} <Al dolE ZA =
W SCCCrh #=prl 449 ek & d7elde
f2] Bl il o grooved vle| HAAIA T vhE ol
L o)l &|E ko 24 o] FA 71548 ghelsisich 320
SiC odntxl& 15KPa 9] otedo @ 0.6mE 0|72
sled 91914 ql grooved AIAlZceh kAR <l$iA
ol grooved FA4A T ol 44" 9,1% Ak
F8dL AA s $lsked 50T A4 247
2lgk F oy Ags shich Fig 4w 320 }
2 ¢4l grooved whHEol & Ajd& 33Nez 0.

o

4

FE o
o
-
O

B oxo)l R A5l Ao vlaFEAbRlelEl Q)
214 9] grooved mlSo] Fx| ok Ao 67N
2 600 5k AR5l E SCCCrE A4 == gkt
(Fig. 2-(b)), 1¢15q) grooved HAAHZF Ao
A P 3o s%al 33Nof| 4] mbkx|0, 53uk A& E}
o5 Fig 4ofl 4 R ule} o] SCCCr A=l
A%} chippingo| ¥oiuirh o] Azl groovert SCC
Cel4doll ZAHql Agg b= RA-E v F&= 570
o},

245 Aatska, SCCC A4

oo
FLEE=N
ATE F o %"3 5] o 4 9k Fig 5% Fig 49} 2

Fig.4. Micrograph of the worn surface of the prescrat-
ched specimen after sliding for 0.5 min at 33 N.

Fig.5. A higher magnification micrograph of the worn
surface of the same specimen as shown in Fig.
4. Note the initiation of the SCCCs at the
grooves,
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