Journal of the Korean Society of Manufacturing Technology Engineers Vol.21 No.5 2012. 10. pp. 824~829

http://dx.doi.org/10.7735/ksmte.2012.21.5.824

ISSN 2233-6036

(( Technical Papers ))

2-s* QUSHRI™ o)™, o|ZETT, AUXAM*

ﬂﬁl_

(Manuscript received: Aug, 21, 2012 / Revised: Sep, 18, 2012 / Accepted: Sep, 17, 2012)

A Study on Roundness Improvement of Heat-treated Large Diameter Aluminum
Tube-turning with Collet Type Jig

Pyeong Ho Kim', Hak Jin Lim",

Jung Min Lee",

Jong Hwan Lee ', Jung Suk Kim*

Abstract

tube(TH 27 LFUlEFH)

The purpose of this study is to evaluate the proposed jig for turning process of large-scale aluminum tube of D500mm
through Finite Element Analysis (FEA). Also, a machining evaluation is conducted with general heat-treated and cryogenic
heat-treated tubes. Dimensions of the specimens are determined to be suitable for collet appearance. The characteristics
of equivalent stress and strain according to the expansion of the collet are evaluated by FEA. The aluminum tubes which
are heat-treated by T4/T6 condition and cryogenic condition are machined by using a large-scale lathe machine and the
roundness of machined tube is evaluated by using a 3D measuring machine. Through the results of this study, effects of

each heat treatment and residual stress on the roundness are established.
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Fig. 4 Equivalent stress distribution of assembled Al tube
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Fig. 5 Equivalent stress distribution of collet
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Fig. 6 Equivalent stress of collet
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Fig. 10 Photograph of 3D measurement equipment

Fig. 11 Roundness of measurement point

Table 2 The result of measured roundness in outside diameter

(mm)
Al2014-T4 Al2014-T6 Al12014-Cryo
Circle 1 4.691 2.259 0.516
Circle 2 5.153 2.044 0.516
Circle 3 5.153 1.757 0.463
Circle 4 5.609 1.433 0.518
AVG 5.152 1.873 0.503
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Table 3 The result of measured roundness in inside diameter(mm)

Al2014-T4 Al2014-T6 Al2014-Cryo
Circle 1 2.259 1.948 0.496
Circle 2 2.044 1.440 0.445
Circle 3 1.757 1.002 0.439
Circle 4 1.433 0.659 0.483
AVG 1.873 1.262 0.466
y Yy
X X

(a) Inner roundness shape (b) Outer roundness shape

Fig. 12 Variation of roundness

o

AL SAS A e of e a4 W ZFgdol 7k
= Gk vAY FEO FAE ok 7S XJ%J_ }
1% UhikAlct, 183 T6 9x2)E EH AYE

H A ETE AYer 2ujAE 24 2AHEY

SAH A Al B ==

>
R rlo = rjﬂ

_E

Eﬂ 1
249 Yi-sgol NagstE
HA A A 9 ARTE HlaA ARl AR Eoh
of A er ATl JLE7t $A vl
th. 223 SAEAE LA SARHAE 25l 5
stof Amulol A S AHAR F A At
371 Wizl Wi-sgol ard AeoA dirtee

AZE GFobAlE et FHO A7 SEES

=
S
=
=
A
13
=

= % fr e =y

O B M e i fo

Fig. 12& 34 & d7eld Bu

R )
o o
(S

o 1o i
i
o)

()
rdo
H1
ko
o2
©
H
G
oo rr 1o
i)
<

$O KL ox ot

|o
.=
ot @

o r;j}z
i/

fu KK o g

offt
il e}
et
o
gir;
|o

o
S 3O N gt b b

= o
ox. o

e
N
E
_OL
£

LEDRES
A57)7% of &

fo
o, ™
o
N
of
o
o
2
B~
=L
il
iy}
s
QL
rE

5o

ong Ad ¥

it
:|o

2ol 2 7k
J A2014 279]



B M A ZZAIARIEES| X Vol.21 No.5 2012. 10.

WAAA G FTALAH Y 24E T F AA=E F7h

stof thaat 2o 2ES Exdg.

(1) QALY T4, oA stel HRH AFolEE
HY AAE oA FALIH o] 73Y BR0)E
Fuo A9 ot ANES BAT 5 ol

Q) AFUETE YRS WA 31 o4 HH4E
F7hIA TFgstelol B2 BT 4 st

() B3O HAE A7 SRolE T AN 29
E Pyl GETS BAT 5 Adlc.

57|
HiHo

WOIARA 9] NE 8716 AR A (09-DU-
o

References

(1) Park, K. J., Ko, D. H., Kim, B. M., Lim, H. J., Lee,
J. M., and Cho, Y. R., 2010, “Effect of Cryogenic
Treatment on Residual Stress and Tensile Properties
for 6061 Al Alloy,” Kor. J. Met. Mater., Vol. 49, No.
1, pp. 9~16.

(2) Lee, H. 1., Han, Y. S., Kim, D. H., and Kim W. T.,

829

2009, Comprehension and Practical use of an Aluminum
Application Technology, The Korea Metal Journal,
Republic of Korea.

(3) Jang, H. S., 1997, The handbook of advanced Aluminum
Technology, Hanlimwon, Republic of Korea.

(4) Kang, D. H., Lee, B. J., Yun, C. B,. and Kim, K. W,
2010, “Study on Torsional Strength of Induction
Hardened Axle Shaft,” Transactions of the KSME A,
Vol. 34, No. 5, pp. 645~649.

(5) Ian, M., 2004, Residual Stress Reduction During
Quenching of Wrought 7075 Aluminum Alloy, A Thesis
for a Master, Worcester Polytechnic Institute, United
States.

(6) Jeon, Y. S., Jang, S. M., and Kang S. G., 2010,
“Influence of Fixed Pressure on the Machining Accuracy
of Inner Diameter of Hollow Shaft,” KSMTE, Vol. 19,
No. 3, pp. 381~387.

(7) Kim, H. S., and Lee, D. N., 1978, “Relief of Residual
Quenching Stresses in 2024 Aluminum Alloy,” Kor. J.
Met. Mater., Vol. 16, No. 4, pp. 233~242.

(8) Kim, S. 1., 2006, “A Study on the Cutting Characteristics
of Al Alloy in End Milling for Various Hardnesses(I),”
Transactions of KSMTE, Vol. 15, No. 1, pp. 82~87.





