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Machining technology for precision improvement of steel pipe in

tube—-mill processing
H. Y. Jeong’, J. S. Kim*, M. C. Kang®, K. S. Kim", J. K. Kim""

i Abstract i

This paper presents new skill in tube-mill processing getting the increase in
production efficiency and quality in response to the recent request of high grade
pipe. In this study, researchers developed the method to improve the precision of
pipe and tool life in tube-mill processing. Optimum tool shape is devised by
analyzing various simulation and mechanism in cutting process. In order to verify
the confidence of the proposed machining technology, it is applied to the real
processing machinery in the field.
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Fig. 1 Experimental setup
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Table 1 Cutting conditions

' Workpiece S17C(HgC 10)
Cutting Cutting speed 40m/min
diti Depth of cut 0.222[mm]
condition Feedrate Olmm/rev]
Material 20°C, (100T ~ 600C)
temperature
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Table 2 Tool shape

Material P40 / TiN
Geometry SPMA 451 (40R, ASA)
-20°
-10°
Rak]e -10 | o° | -10 || -10
angle 10°
Tool 20°
Geometry . 10°
}:?‘fef 10 10 || 200 [ 10
& 30°
Cutting o
edge 0
e 0 0 0 10°
inclinaton| °
20
angle
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Fig. 2 Cutting force and Tool wear according
to rake angle
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Fig. 3 Cutting force and Tool wea
according to relief angle
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Fig. 4 Cutting force according to cutting
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Fig. 5 Representation of effective rake angle
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Fig. 7 Dimensional precision according to
performance evaluation
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Fig. 8 Surface roughness according to
performance evaluation
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Fig. 9 Comparison of tool life according to
tool material

5. 4&

B QATE Solxe el golH, nAED
£99 2Re ALs7) AN $3 L A3
oA Aze PHe Atk o3t 2e ARE
Agich.

1. AAZAR glojx SR 7tFH {FAE
718 A EYlAE AsiA 2o ALY E T
Z3to, A7ME S B neskEel d# viE
dolgHo] 28 HHEFT.

2. BFEAAA glolA F wiE £ AAAYY o
&2 mEste, FFAAMLL 7]EY  -5°0A
-3°(dfre 5°0A 3°), FTAM 71&974 0°
oA 5°2 HA FF& HAsA.

3. FAAQ ZdoM, NAZFAHL FEART F
& +0.09mm¢] oAy FUEE AU, ¢

ar
=2

FEF FUz:E 3 IRd HEE wEd
+ Slch

4. FTFE BHAN, L2AFEAN FL 71AH
HAE& AL 2% 2A9 P40S/TIN A4F9 ¥
TE AT AAECT Z1ETHAA AR T
Fol u# <o 25%RB =] FFFHl FF HU.
5. FF&Ad YA 7&e] EFHR 2FFTA
WEE Fo] AEE 0.5HA)NY ¥ WivHEA
B} AT} S5 2P 223248 AY
aH3idt.

tle

o

Gl

T

Mo

al

(1) K. H. lew,“A Study on pipe bending by
high Frequency local induction heating”,
A thesis for Master Degree, 2002

(2) Marcio Bacci da Silva and J. Wallbank,
“Cutting temperature : prediction and
measurement method a review”, Journal
of Materials Processing Technology, Vol.
88, pp. 195-202, 1999

(3) Fang Du, Michael R. Lovell and Tim W.

method

analysis of temperature fields in coated

Wu, “Boundary  element
cutting tools”, International Journal of
Solids and Structures, Vol. 38, pp.
4557-4570, 2001

(4) L. zler, A. nan and C. zel, theoretical and
experimental determination of tool life
in hot machining of austenitic manganese
steel", International Journal of Machine
Tools & Manufacture, Vol. 41, pp.
163-172, 2001

(5) P. N. Mutherrjee and S. K. Basu, “Statistical
evaluation of metal-cutting parameters in
hot machining”, Int. J. of Prod. Res. Vol
11(1), pp. 21-36, 1974

- 493 -



