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Chisel Tools Summary

Rock Cuttability This study deals with an experimental study to determine the performance of chisel tools by
Linear Cutting Machine (LCM) performing a set of small-scale linear cutting tests. The average and maximum cutting forces

b 1 - -
Evans’s Theoretical Method are measured and compared with Evans’s theoretical values. Also, the cutter force and

specific energy values are correlated with rock properties. The findings showed a good
agreement with previous studies.

Introduction
To date, various methods have been developed and introduced to determine the rock cuttability and machine performance, such as
measuring the forces on the cutting tool, calculation of specific cutting force (F./d) and specific energy (SE) based on measured forces
during the test. One of the most important factors in the design of excavation machines is the ratio of maximum cutting force to mean
cutting force, which is related to the depth of cut.

Methodology and Approaches

Linear cutting tests were carried out in unrelieved mode at cutting depth of 1, 2, 3 and 4 mm, on four rock samples (sandstone, marl,
salt, and coal), ranging from very low to moderate strength. Each cut is replicated at least 3 or 4 times. The magnitude of cutting force
(Fc) generated on the front edge of chisel tool during cutting was recorded and the specific energy calculated based on it.

Results and Conclusions

It was found in this study that, as the depth of cut increases, both laboratory (maximum and mean) and theoretical cutting force
increase directly. Usually the theoretical cutting force is between the mean and maximum cutting force obtained with the LCM. The
ratio of maximum cutting force to mean value was linearly correlated with cutting depth for different samples and varied between 1.16
to 1.49 for d=1mm and near 1.7 for d=4 mm. Also, this ratio increased with increasing brittleness value (c./c;). The laboratory results
indicated that a direct correlation exists between specific energy and cutting force with uniaxial compressive strength and Brazilian
tensile strength. Furthermore, these findings showed that the tensile strength is more affective on cutting force than compressive
strength which supports the findings of Evans. Finally, the results of studies and matching of results with observations in mines and
actual applications, as well as previous studies, indicate the capability of the LCM made in Tarbiat Modares University to
measurement of cutting forces and energy. Therefore, it is possible to optimize the excavation tools and machines with different
applications in mining and tunnel industries in Iran.
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