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A Study on the Machinability of SUS304
Kyoung-Yeon Lim* Ki-Hyun Yu* Chin-Yong Cheong*, Nam-Seob Seo**

ABSTRACT

SUS304 is wellknown as difficult-to-machine materials. It is easy to appear workhardened,
and workhardening is one of the causes of groove wear on the tool. In this paper, the
author would like to compare the width of flank wear with that of groove wear, and to
find whether the groove wear can be used as a criterion of a tool life. The design of
the twelve tests provides three levels for each variable (speed : 200m/min, 118m/min, 70m/min;
feed : 0. 3mm/rev, 0.17mm/rev, 0.lmm/rev: depth of cut:0.4mm, 0.28mm, 0.2mm). The study
of tool-life testing by statistical technique follows usual most scientific sequence. So the tool-life
predicting equation is calculated by the method of least squares. The overall adequacy of
the model can be verified by the analysis of variance. The results obtained are as follows : 1)
When SUS304 is cut in 200 (m/min), the width of flank wear is much larger than that of
groove wear. 2) In cutting speed 118m/min, flank wear is a little larger than groove wear
and in the cutting speed 70m/min, the latter is a little larger so that it is reasonable to
determine the tool life according the criterion by groove wear in the low cutting speed (less
than 70m/min). 3) Owing to the burr the depth of engagement along the cutting edge is
extended toward the shank.
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Table 1. Chemical compositions of SUS304
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C St [ Mn | P S Ni Cr
0.08{1.00)2.000.4510.03 |8.0-10.0[18. 0-20.

YHITHAE throw-away carbide insert tip&, ¥
724+ top-clamping typed AM3IRC. FTF4E
HEAY 4 e F oA AL AT 5 A
H EFEALL 5, AfAL 6olch ol Table
2.5 379 FTEUY 7Ee HdEn

(-1,1,-1)

36

Table 2. Specification of tool

Standard Grade
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Table 3. Cutting conditions and codings of experimental factors

level veloc'!ty feed depth of engagement coding
(m/min) (mm/rev) (mm) X1 X2 X3
high 200 0.3 0.4 1 1 1
center 118 0.17 0.28 0 0 0
| low 70 0.1 0.2 -1 -1 -1
Table 4. Design of cutting conditions
[ velocity feed depth of engagement coding
I {m/min} {mm/rev) (mm) X1 Xz X3
0.1 0.2 1 -1 -
200 0.4 1 -1 1
0.3 0.2 1 1 -1
i 0.4 1 1 -l
0.1 0.2 -1 -1 -l
70 0.4 -1 -1 1
0.3 0.2 -1 1 -1
i 0.4 -1 1 1
L 18 0.17 0.28 0 0 0
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Table 5. Measured tool lives under the given conditions

velocity feed depth coding tool-life
(m/min) (mm/rev) (mm) X1 X2 X3 (min)
0.2 1 -1 -1 7.5
0.1 0.4 1 -1 1 4.0
200
0.2 1 1 -1 1.7
0.3 0.4 1 1 1 0.8
01 0.2 -1 -1 -1 130.0
70 ) 0.4 -1 -1 1 64.0
0.2 -1 1 -1 32.5
0.3 0.4 -1 1 1 13.0
16.5
118 0.17 0.28 0 0 0 7.0
16.0
17.5
Table 6. Estimated tool-from confidential intervals
TL Y EY (Y-EY)2 Iy IT
7.5 2.01 2.219 0. 04168 1.79-2.65 5.96- 14.19
32.5 3.48 3.542 0. 00364 3.11-3.98 22.37- 53.27
64.0 4.16 4.308 0. 02230 3.87-4.74 48.15-114. 66
0.8 -0.22 -0. 051 0.2954 -0.48-0. 38 0.62- 1.47
16.5 2.80 2.549 0. 06494 2.36-2.73 10.63- 15.39
17.0 2.83 2.549 0.28471 2.36-2.73 10.63- 15.39
130.0 4.87 5. 060 0. 03706 4.63-5.49 102. 13-243. 18
1.7 0.53 0.701 0. 02888 0.27-1.13 1.31- 3.11
4.0 1.39 1. 467 0. 00655 1.03-1.90 2.81- 6.69
13.0 2.56 2.790 0. 05050 2.36-3.22 10.55- 25.12
16.0 2.77 2. 549 0.22413 2.36-2.73 10.63- 15.39
17.5 2.86 2.549 0. 09839 2.36-2.73 10. 63- 15.39

TL : measured tool life
Y : logarithmic scale of TL

EY : logarithmic scale of estimated tool life

(Y-EY)2: square of residuals
1Y : logarithmic scale of estimated tool life from confidence intervals
IT : estimated tool life from confidence intervals
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Table 7. Analysis of Variance(95% confidential interval)

S ¢ v Fo F (0. 05)
R . 21. 8844 3 - 7.2948 94. 487 4.070
E 0.6176 8 0.0772
T 22.5021 11 R2 0.9726
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