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Abstract

For the dry ice cutting process, a vertical band saw, a working bench by the size of 550x600
millimeter, 2-horse power motors with the rotational speed of 1,500 rpm including saw blades with the
length of 3140 millimeters and width of 16 millimeters are used. The saw blade is made from SKD4 BH21
grade steel according to JIS standard. The chemical composition consist of carbon 0.35 wt%, silicon 0.4
wit%, chromium 3.25 wt%, Molybdenum 1.25 wt%, Vanadium 0.4 wt%, manganese 0.4 wt%, and Nickel
0.44 wt%. The hardness of the saw blade is 70HRC at the sawtooth, 51HRC at the middle of the saw
blade and 52HRC at the tip of the saw blade. For the operation of the saw blade, the maximum shear
force of the saw blade is at 19 newtons producing shearing stress of 1.18 MPa in which it is not more than
the shear strength of SKD4 BH21 grade steel. From the analysis, it is found that the band saw blade can
withstand the maximum force generated between the sawing machine and the dry ice, but the cause of
the break came from the very low temperature of the dry ice at -78 degree celsius changing the
properties of the saw blade from flexibility to brittleness. This also includes the installation of the band saw
that is too taut or too slack causing the saw blade to brake.

Keywords: Vertical Band Saw,Shear Strength
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