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A study on the Change of Diameter Based on Cutting Conditions
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ABSTRACT

The purpose of this study is to investigate the effects of the change in the spindle speed and the feed rate
on the diameter change of a hole using a boring cutter for the internal boring process of AL6061-T4 alloys.
The experimental results are quantitatively analyzed by applying the factor analysis and the response surface
analysis of the experimental design method. The tendency of the diameter change according to the change in
the spindle speed and feed level is also evaluated. During the internal boring process of AL6061-T4 alloys,
the main factor affecting the diameter change is the spindle speed in which the diameter decreases as the
number of revolutions increases. In addition, the diameter tends to increase as the feed is increased; however,
as the number of spindle revolutions increases, the influence of the feed decreases.

Key Words : Boring Cutter(2271E4), Hole Shrinkage(£a), Aluminum Alloy(&F0|E &=), Full Factorial
Design(2HM 2214 H)), ANOVA(ELHEA)
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Table 1 Cutting conditions for 1* experiment

level
factors R 0 1
spindle speed 2.000 4,000 6,000
(rpm) ’ ’ :
feed
(mm/rev) 0.05 01 015
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Table 2 Analysis of variance for 1 experiment

Source DF SS MS F P
Main Effects | 2 | 0.00794600 | 0.00397300 | 1471.48 | 0.000
0.00000400 | 0.00000400 | 148 | 0.290

Interactions | 1

Curvature | 1 | 0.00105609 | 0.00105609 | 391.14 | 0.000
Residual Error| 4 | 0.00001080 | 0.00000270
Pure Error | 4 | 0.00001080 | 0.00000270
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Table 3 Additional conditions for 2™ experiment

Table 4 Analysis of variance for 2™ experiment

fact level
actors -1.41421 1.41421
spindle speed 1172 6.828
(rpm) ’ ’
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2. olo] 27l et Aol F7ts

Source DF SS MS F P
Blocks 1 | 0000015 | 0000015 | 0.79 | 0409
Regression | 5 | 0.016000 | 0.003200 | 166.62 | 0.000
Linear 2 | 0013818 | 0.006909 | 359.73 | 0.000
Square 2 | 0002178 | 0.001089 | 56.71 | 0.000
Interactions | 1 | 0.000004 | 0000004 | 021 | 0.664
Residual Error | 6 | 0.000115 | 0.000019
Lack of Fit | 2 | 0.000104 | 0000052 | 19.34 | 0.009
Pure Error | 4 | 0.000011 0.000003
Total 12
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