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This paper deals with the wear processof an abrasive grain in single-grit

grinding with grinding fluid. The grinding tests have been carried out using

emulsion-typed grinding fluids with or without extreme pressure additive

containing sulfur. The single-grit made of white alumina was used as the

abrasive grain, and annealed carbon steel S55C was used as the work

material. The wear aspects on the grain were observed mainly by SEM and
EPMA. When the fluid without the additive is used, the wear of the grain is

promoted mainly by micro-fractures and micro-chippings. The irregularities

of the grain flat which are formed by the micro-fractures and micro-chippings

cut the work material as sub-cutting edges. Fractural phenomena of the grain

are repressed by using the additive;

however, the process of the chemical

reaction between the grain material and the work material is facilitated by

using the additive.
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Fig.1 Dimensions of single-grit.
Table 1 Chemical compositions of specimen.
Chemical compositions Remark
Material c Si Mn P s Fe Vickers
& | @ | e | e | o | e || gdness
SS55C | 0.55|{0.29| 0.83[0.014 {0.0l6 | bal 193
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Fig.2 Geometrical interference between cutting
edge and work material
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Fig.3 Secondary electron micrographs of worn

surface of single-grit. (G.L.=10 mm)
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Fig.4 Secondary electron and optical micro-
graphs of worn surface of single-grit. (G.
L.=15mm)

ZL TR LICHHIREZ R T 2 &, iRnFlOAEEC
L BRI L D, T, M4 @D EERIMFLKIBE
HDEED YN N BFMEH OBERCIRILTH V), A8
@, 4712 SEM IC & 2 BER 2T, iUz L,
YINH B Ic 13 % < DffvIMaZL E & Lo, KGHOH)
BEoF o B THRDETICA LN S, ZHUSRL, 6
Ki(b)> EP FlFINFLARIE 2 B L 728540213, RisEEnE
(X13(b)) &Ikl TEREEEICIZE A 2L % <,
RITNEER L EEN T LA LRBD LNV, ZD L
I R OHEIMF (2 2 TlIKEET-LY 3 >)
L 22ATY, BERIFIOAEERC & - THERO
BEREIZRBICHIY K S 25 B b b, § 74 b bLEERN
FLRIAE I O5E1213, Wikt IR & 2 Bz m
WA OBAAIC & 2 BMEEER &1 X - ¢, HRKIE
FITE 2B & - TERET 52, Ziuc EP#
EHRINT 3 EENSF v B2 T EOF MR e E )
O X 41, HCRIOPEREIZ 3 ) N0 BY 20 I RE L fo 4T
5, 2Dk % EP AlZEINL 723854 ORSKRIEERED HEA T
WFEE, ZaCHFENC 51T 2 RRRL O BEREZHED I FHADL L
W5,



10 Ky AT, WA

N

T Grinding direction e

A

Profile of €
ground surface 3290um

0
(a) Case of emulsion (b) Case of emulsion
without EPA with EPA

Fig.5 Secondary electron micrographs and pro-
files of ground surface. (G.L.=15mm)
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Fig.6 Secondary electron micrographs of worn
surface of single-grit. (G.L.=60 mm)

X1 6 (%, 60 mm AFHIEDOUIN N BEfli o> SEM 5E T
H 5, @ODERMFURIER DS EI2 1, FHEIO#ETIC
FECUIUY BT B 2 BN ST 2 7 SO
12 & K& eI R 0538 B 15 4%, (D)) EP #
BMOBFEATIE, E& L TEBMHERENC D & DT
B BRI & - THRREERED AT L T 2 KDLDT ) 22h°
biLs,

X712 G.L.=100 mm~260 mm oY) #1 X 4 fi 1fii

Grinding length
Fluid

Emulsion
without EPA

Emulsion
with EPA

\ Moving direction of single-grit SL%m

Fig.7 Transition of worn surface of single-grit.
(G.L.=100-260 mm)
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Fig.8 Microscopic wear aspects and deposits in
worn surface of single-grit.
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Fig.9 Comparising of worn surface of single-grit
with ground surface. (G.L.=420 mm)
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Fig.10 Secondary electron and characteristic X~
ray micrographs of worn surface of single-
grit.
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