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An Experimental Study on the Effect of Relief Angles on the
Chatter Vibration in Turing

Young-Hyu Choi (Changwon Univ.),

Jeong-Sang Lee(Changwon Mechanical Technical High School)

Abstract

In this study the relationship between relief
angles and chatter vibration in turning was
examined by using the direct cutting test, in
which the cutting depth of a tapered
workpiece is varied continuously and the
limiting depth of cut is measured at the time
when chatter occurs. Test results reveal that
1) limiting depth of cut increases in
proportion to side relief angles between
0° and 3",

not show any evident change in spite of side

2) limiting depth of cut does

relief angle increases from 3° to 12° , 3)
also limiting depth of cut does not
change despite front angle

from 0° to 12°

change
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Fig. 1 An Equivalent Model for the Analysis
of the Chatter with Flank Wear
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Fig. 3 Tool Designation
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Table 1 Relief Angle Variations of Tools
Used in the Cutting Test

Tool| Tool designation angles (deg)
No.| 8| B | e| | v | 7
1 0
2 1
3 2
4 3 3
5 6
6 9
7112 2 6 15 0
8 0
9 3
10 3 6
11 9
12 12
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Table 2 Specifications of the Test Lathe

Contents Specification
Maker SHNF
Model WL-380B
Main Motor 4.6hp
Swing on the Bed 400 mm
Spindle Speed 45~1800 rpm
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Gap sensor
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Fig. 4 Test Equipment Setup

Table 3 Specification of the Gap Sensor

Contents Specification
Maker (¥%) & THER Japan
Resolution TG-46
Model AEC-5509
Measuring Range 0 ~ 4.0mm
Output +5V
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Fig.5 Measured Vibration Gap Signal
Between Tool and Work Piece
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Fig. 6 Schematic of Work Piece and Tool
for the Cutting Depth Calculation
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Table 4 Chatter Vibration Test Results
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(B (8" ) (s) (mm)
890 | 1402 | 147
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Fig. 7 Cutting Thickness versus Side
Angle of Relief
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