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Temperature Analysis of Each Coolant Level
by a Multiple Comparison in Turning Process

Tae-Joon Park*, Seung-Han Yang**, Young-Moon Lee** and Hee-Sool Kim***

ABSTRACT

In this paper, a multiple comparison was proposed to minimize the amount of coolant. And new coolant level, called
"low level", was suggested to show usefulness of multiple comparison for experiments. The amount of this level is about
1/4 of conventional coolant amount - called "high level”, and dry cutting is called "none level". Using these coolant
levels, the cutting temperatures of each coolant level in turning process were analyzed by analysis of variance(ANOVA)-
test and a multiple comparison. As the result of ANOVA-test, we have just known that the average of temperature of
each coolant level is not equal. However by Tukey's HSD, one of multiple comparison, it was analyzed that the average
of temperature of low level is similar to that of high level and different from that of none level.

Key Words : Multiple comparison(CHEH]3), Coolant(H4}#), Cutting temperature(d2t5%), ANOVA-
test(Analysis of variance, 2HF41), Tukey’s Honestly Significant Difference Method (Tukey
HSD ¥)
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Table 1 Cutting conditions
Level
1 2 3
Cutting parameter
Coolant None low high
Cutting speed, V (m/min) 80 140 200
Feed, F (mm/rev) 0.098 | 0.296 | 0.493
Depth of cut, D(mm) 0.8 1.6 2.4

(b) Themocouple positions in the insert

Fig. 1 Schematic diagrams for experiment
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Table 2 Lathe specification

Spindle speed | 17~1200rpm(12sieps)
Feed 0.049~1.38 lmm/rev(40steps)
Power 10HP
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Fig.2 Temperature(AT) graph at §0m/min

113

Feed rate (mm/rav)

(c) DOC = 2.4mm

Fig. 3 Temperature(AT) graph at 140m/min




CHE % YT Aisd A2k

Table 3 ANOVA of a coolant at each velocity

Temp. (AT, °C)

Temp. (AT, °C)

Temp. (AT, °C)

90
Velociy : 200mymin (a)Temperature at top of the insert at 80m/min
80 +4 Depth : 0.8 mm
%~ Noe, Botom dof SS MS F Pr>F
7 13 Lo, Botom
w] [T Coolant | 2 | 4070.85 | 1353.93 | 19.55 | <0.0001
50 Error | 24 | 288978 | 120.41
“] Total | 26 | 7897.63
30 +4
“] (b)Temperature at bottom of the insert at 80m/min
10
. dof SS MS F Pr>F
SRS Coolant | 2 | 4716.67 | 2350.33 | 14.38 | <0.0001
eed rate (mm/rev)
Error | 24 | 3936.00 | 164.00
() DOC = 0.8mm Total | 26 |8652.67
90 — Velocity : 200m/min
Depth : 1.6 mm
80 | o Nore. Torom (c)Temperature at top of the insert at 140m/min
0] el e dof | SS MS F Pr>F
LS H_igh,sonam »
QS SRR // Coolant | 2 | 6533.85 | 3266.93 | 25.43 | <0.0001
. ) / Error | 24 | 3082.67 | 128.44
30? . Total | 26 | 9616.52
0] I,
104 §/ ,,,,, T (d)Temperature at bottom of the insert at 140m/min
ol— ' , . . dof SS MS F Pr>F
01 0.2 0.3 04 8.5
Feed rate (mm/rev) Coolant | 2 | 6222.52 | 3111.26 | 18.79 | <0.0001
(b) DOC = 1.6mm Error | 24 | 397422 | 165.59
Total | 26 | 10196.7

Velocity : 200m/min
Depth : 2.4 mm

90 i
—&— None , Bottom
go | T None Top * (e)Temperature at top of the insert at 200m/min
0] |77 haan’ Bonom Dof | SS MS F Pr>F
«--High , Top
60 Coolant 2 | 624422 | 3122.11 | 26.71 | <0.0001
L Error 24 | 280578 { 11691
40 N
wl . . Total | 26 | 9050.00
20 ‘ v . ‘
wl “ (f)Temperature at top of the insert at 200m/min
0 . i . . . Dof SS MS F Pr>F
01 0.2 03 0.4 0.5
Feed rate {mmrev) Coolant | 2 | 6748.22 | 3374.11 | 20.91 | <0.0001
Error 24 | 3872.44 | 161.35
(c) DOC = 2.4mm
Fig. 4 Temperature(AT) graph at 200m/min Total 26 | 10620.7
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Table 4 Tukey’s HSD method(a=0.05) of coolant at each

velocity
(a) Temperature at 80m/min
Top Bottom
Tukey Tukey
: Mean | Level : Mean | Level
Grouping Grouping
A 40.33 | None A 43.67 | None
B 19.22 | Low B 22.00 | Low
B 8.56 | High B 12.00 | High
(b) Temperature at 140m/min
Top Bottom
Tukey Tukey
: Mean | Level : Mean | Level
Grouping Grouping
A 44.89 | None A 48.33 | None
B 16.78 | Low B 21.67 | Low
B 8.56 | High B 12.56 | High
(c) Temperature at 200m/min
Top Bottom
Tuke'y Mean | Level Tuke?' Mean | Level
Grouping Grouping
A 46.11 | None A 51.33 | None
B 18.00 | Low B 22.44 | Low
B 10.89 | High B 14.56 | High
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