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A Study on the Grinding Characteristics According to Cooling
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Abstract

Recently, environmental pollution has become a serious problem in industry, and many researches
have been done in order to preserve the environment. The coolant, which promotes lubrication, cooling
and penetration, contains chlorine, sulfur and phosphorus to improve the machining efficiency. These
additives, which move around into the air during machining, pollute working. Therefore, many
researches on how to reduce the amount of coolant during machining have been carried out. However,
to reduce even small amount of coolant causes high temperature of a workpiece and it brings thermal
defects.

In this study, the experiments of wet & dry grinding using cooling methods (using coolant only,
mist and compressed cold air only) are performed to solve the problem of environmental contamination
and to get a better surface integrity of a workpiece by comparing surface roughness, roundness and
residua stress.
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Fig. 2 Expeimenta Equipment for Cylindricd Grinding
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Table 1. Experimental Conditions

Grinding Machine

CNC cylindrical grinding machine

Grinding Wheel WAB80I/J7V 305%x25%x127
. Carburizing and quenching
Workpiece SCM21
(HRc 58 ~ 60)
2
Compr Pressure (P, kgf/c.m) 4,8
) Amount (Q, I/min) 400
: Cold Air -
Cooling Temperature (T, * -25
Methods Amount (Q, I/min) 4
Oil Mist 04, 05
Pressure (P, M
( Pa) 0.6, 0.7
single point
Dresser .
diamond dresser
Depth of Cut(ag, = 10
Dressing Conditions P (@
Feedrate (vr, mm/rev) 0.05
Depth of Cut( ) > 10, 15
of Cut(a, s ec
ep a, ; 20, 30
. - Wheel Speed (ve, m/min) 35
Working Conditions WoT Speed (vi, m/min) 18

g
S)

SCM21 WABOLI7V
(One-Poi
V,=35misec, V, ~18m/min
spark out=0 sec
a,=10um, f,=0.05+
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o
T

int Diamond Dresser)

2 4

type (4)
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type (2)

—=— Eco Coolant [Emusion, 3%]
—e— Oil Mist [0.68MPa, ¢1.0mm]

—A—cold air + oil mist(1) [-25°C, 0.6MPa, é1.0mm]
i mist(2) [-25°C, 0.6MPa, s1.omm] f{ |

o mist(3) [-25°C, 0.6MPa, 41.0mm]
—<— cold air + oil mist(4) [-25°C, 0.6MPa, 41.0mm]
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Fig. 5 Influence of Supply Position on Surface
Roughness and Roundness
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