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Abstract

This research aims to investigate how the surface hardness of S45C metal, which has been hot-forged
and heat-treated, is affected by the parameters of the abrasive belt grinding process. The experiment
was designed using the Design of Experiments (DOE) method to identify significant factors. Four factors
were analyzed: the cross-sectional area, the weight applied to the specimens, the grinding duration, and
the abrasive belt stages, including the size of the abrasive grains. Initially, the surface hardness of the
specimens was measured between 20-26 HRC. The results showed that the surface hardness of the
specimens increased to over 26 HRC. As a result, the experiment identified three significant factors that
influence the surface hardness of the material. It was found that as the abrasive belt wore down and
became completely flat, it affected the stress applied during the experiment. Consequently, the research

sought to examine the stress associated with hard materials.
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1 10 3.8 15 #60 N | 22.67 | 23.67 |23.17| 25 19 3.8 15 #60 N | 21.33 | 23.50 [22.42
2 10 3.8 15 #60 M | 24.50 | 23.83 [24.17| 26 19 3.8 15 #60 M | 22.00 | 23.50 [22.75
3 10 3.8 15 #60 F | 22.17 | 23.67 |22.92| 27 19 3.8 15 #60 F | 21.33 | 23.50 |22.42
4 10 3.8 15 #150 N | 25.83 | 25.33 |25.58| 28 19 3.8 15 #150 N | 22.13 | 23.67 [22.90
5 10 3.8 15 [#150 M| 30.50 | 26.17 |28.33| 29 19 3.8 15 [#150 M| 24.17 | 24.50 |24.33
6 10 3.8 15 #150 F | 32.33 | 25.50 |128.92| 30 19 3.8 15 #150 F | 23.50 | 23.67 |23.58
7 10 3.8 45 #60 N | 23.00 | 23.83 |23.42| 31 19 3.8 45 #60 N | 21.00 | 23.33 [22.17
8 10 3.8 45 #60 M | 24.00 | 24.50 [24.25| 32 19 3.8 45 #60 M | 22.83 | 24.00 [23.42
9 10 3.8 45 #60 F | 29.50 | 29.13 |29.31| 33 19 3.8 45 #60 F | 20.83 | 22.83 |21.83
10 10 3.8 45 #150 N | 28.33 | 26.33 [27.33| 34 19 3.8 45 #150 N | 21.33 | 23.67 [22.50
11 10 3.8 45 | #150 M | 31.00 | 27.50 [29.25| 35 19 3.8 45 | #150 M| 24.50 | 24.00 [24.25
12 10 3.8 45 #150 F | 30.33 | 32.17 |31.25| 36 19 3.8 45 #150 F | 23.17 | 23.00 |23.08
13 10 7.55 15 #60 N | 24.33 | 23.83 |24.08| 37 19 7.55 15 #60 N | 21.50 | 23.00 [22.25
14 10 7.55 15 #60 M | 24.33 | 24.33 [24.33| 38 19 7.55 15 #60 M | 21.17 | 23.33 [22.25
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18 10 7.55 15 #150 F | 39.00 | 29.33 |34.17| 42 19 7.55 15 #150 F | 22.83 | 27.50 | 25.17
19 10 7.55 45 #60 N | 23.25 | 24.67 |23.96| 43 19 7.55 45 #60 N | 22.00 | 23.83 [22.92
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21 10 7.55 45 #60 F | 29.00 | 29.33 |29.17| 45 19 7.55 45 #60 F | 27.33 | 21.67 |24.50
22 10 7.55 45 | #150 N | 30.33 | 30.83 [30.58| 46 19 7.55 45 | #150 N | 21.50 | 24.83 [23.17
23 10 7.55 45 | #150 M | 34.50 | 33.50 [34.00| 47 19 7.55 45 | #150 M | 24.83 | 23.57 [24.20
24 10 7.55 45 #150 F | 48.00 | 35.38 |41.69| 48 19 7.55 45 #150 F | 32.17 | 24.00 | 28.08
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