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Abstract Cutting-off wheels are widely used, especially metalworking and stoneworking as convenient lools. However, to the
best of our knowledge, universal test method 1o evaluate cutting-off wheels is not known at present. A new method for
evaluation of cutting-off wheels was propased in this work. The apparatus is connected with a computer to control the
test conditions. Also the computer was programmed to monifor rotating specd, cutting force, torque and workpiece
temperature throughout the test. The results on cutting force monitoring were very complicated. Therefore the results
obtained by several tests are normalized to understand the phenomena clearly. Culling energy is derived by integration
of cutting force. This paper describes that the comparison of cutting energy and those standard deviation can be applied
to evaluate efficicncy of cutting-off wheels. Repeatability and reliability of the test results are discussed.
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Fig.2 Detail of cutting mechanism
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Fig.3 Details of temperature measurement

Table 1 Specification of the apparatus

Revolution of wheel

Cutting feed

500~4300 rpm

0.5~3.5 mm/s

Size of wheel 255~305 mm

Size of work 5~50 mm

Cutting feed mode |Constant feed, Constant force

Table 2 Experimental conditions

Cutting speed | Curting feed | Workpiece Wheel
Method
mis mm/s (625 ) |(305%x25%254)
A 30 10 55400 A30PBF
B 30 15 55400 AJ0OPBF
C 30 1.0 545C A30PBF
D 30 1.0 855400 A36PBAF

Table 3 Chemical composition of workpiece

Chemical composition, wt%
C 8 Mo P S Cu Ni Cr Fe
55400/0.16 0.2 0.64 0.02 0.04 - Balance
S545C |0.44 0.19 0.75 0.01 0.03 0.16 0.5 0.14 Balance
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Table 4 Sample of cutting-off wheels

Sample Wheel
No.1 A30PBF
No.2 SA30
No.3 A36TB2F
No.4 A368X
No.5 AZ30T
No.6 A30SBF2
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Fig.14 Wear of Cutting-off Wheel
Cutting speed: 30 m/s, Cutling fecd: | mm/s, Workpiece: SS400
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Fig.15 Performance index
Cutting speed: 30 m/s, Cutting feed: 1 mm/s, Workpiece: 55100
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Cutting speed: 30 m/s, Cutting feed: 1 mm/s, Workpiece: SS400
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