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ABSTRACT

Interrupted cutting has different cutting characteristics compared with continuous cutting. In interrupted cutting,
the workpiece has a groove that regularly impacts the cutting tool and workpiece. Therefore, tool damage occurs
rapidly, and this increases the cutting force and surface roughness. In this study, we performed interrupted
cutting of carbon steel for machine structure (SM45C) using a coated carbide tool (TT7100). To predict the
cutting force, we analyzed the experimental results with a regression analysis. The results were as follows: We
confirmed that the factors affecting the principal force and radial force were cutting speed, depth of cut, and
feed rate. From the multi-regression analysis, we deduced regression equations, and their coefficients of
determination were 89.6, 89.27, and 28.27 for the principal, radial, and feed forces, respectively. This means that
the regression equations were significant for the principal and radial forces but not for the feed force.

Key Words : Carbon Steel for Machine Structure(SM45C), Regression Equation(Z|7 2+ 4Al), Cutting Force(& 4t
2), Coated Carbide Tool(Z|SHZ=ZH3T)
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Table 2 Orthogonal array table for L9(3’) Main Effects Plot for principal force
Fitted Mea
Expt. Column Number et e
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5 1 1 2 200 cutting speed
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9 2 2 0 30 100 1
AI:;lngtrcl):z d A B C Fig. 3 Main effects plot for principal force
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Table 3 ANOVA table of principal force

Factors DF S \% FO P
feed rate 2 | 22190 | 11095 |201.32|0.005
depth of cut| 2 | 27052 | 13526 |245.43|0.004
cutting speed| 2 | 45814 | 22907 |415.65|0.002
Error 2 110 55
Total 8 95166

€ A4S (m/min)E YERA T Slth

Table 4= 2 (Dol Jebd 37340 A=E
dotr 7] 91k F4HEA sEo|t) Table 40141 YR
Hob ZFo] F0o| 2 1436013 P A% g2 0.007
24 Ao AL A= 5S4 5 3l
o aEa AAASF RPF 8962 UEhiL 9l
o ozl F WElA AWl AR vE
°] 89.6%= eERHL Ak

— 42 —



Mg, ool 4

=

D7) AVFEES A, A15E, A4S

Table 4 ANOVA table of multiple regression model

Factors DF S \% FO P
Regression | 3 | 85272 | 28424 | 14.36 |0.007
Residual 5 9894 1979

Total 8 95166

Table 5 ANOVA table of radial force

Factors DF S \4 FO P
feed rate 2 | 9276.2 | 4538.1 | 313.86 {0.003
depth of cut| 2 | 6049.6 | 3024.8 | 204.68 |0.005
cutting speed| 2 | 11210.9 | 5605.4 | 379.32 {0.003
Error 2 29.6 14.8
Total 8 |26566.2
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Fig. 4 Main effects plot for radial force

Table 6 ANOVA table of multiple regression model

Factors DF S \% FO P
Regression | 3 | 23715.4 |7905.13 | 13.835(0.007
Residual 5 | 2850.8 | 570.17
Total 8 | 26566.2

R.F.=-225.038+826.057F+298.333D+2.025C  (2)

3.3 0|& 23 (Feed force)
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Table 7 ANOVA table of feed force

Table 8 ANOVA table of multiple regression model

Factors DF S A\ FO P Factors DF S A\ FO P
feed rate 2 2.7 1 1 0.99 Regression | 3 | 770.53 |256.844|0.6567 |0.613
depth of cut| 2 | 3127 | 1563 | 0.18 | 0.85 Residual | 5 | 1955.47 | 391.094
cutting speed| 2 | 626 313 | 035 | 0.74 Total 8 | 2726
Error 2 | 1784.7 | 892.3
Total 3 | 2726 o] Axrt s JduE AL ¢ F AUk o=
o] g 3| FRA Ao RE o
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