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Influence of fixed pressure on the machining accuracy of
inner diameter of hollow shaft
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| Abstract IL

This paper presents a study of the influence of fixed pressure in turning. The effect of roundness error and diameter
deformation were studied with respect to the fixed pressure applied inside the cylindrical work piece made by boring
tool in CNC lathe. The boring tool used in this study is a tungsten carbide coated. The material of workpiece is
SM45C and the machining method is dry cutting. Cutting conditions as cutting speed, feed rate and depth of cut
are constant. Finally, the change of fixed pressure had influence on the roundness error and diameter deformation.
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Fig. 1 Photograph of hole tester instrument

Table 1 Experiment condition for inside diameter

tuming
Wall Cutting feed rate | Depth of cut
thickness(rmm) | speed(m/min) | (mnyrev) (mm)
3
6 200 0.07 0.5
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Fig. 4 Photograph of 3D measurement equipment
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Fig. 6 Roundness on variation of measurement point
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Fig. 7 Roundness on variation of measurement point
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Fig. 8 Variations of roundness with position of mea-
surement point (workpiece thickness : 3mm)
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Fig. 9 Variations of roundness with position of mea-
surement point (workpiece thickness : 6mm)
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Fig. 10 Varations of roundness with position of mea-
surement point (workpiece thickness : 9mm)
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Fig. 11 Variations of diameter with position of mea-
surement point (12bar)
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Fig. 12 Variations of diameter with position of mea-
surement point (16bar)

0.06
“*3mm “F6mm “*9mm

£

é0.04

g

£002 ™ £t
8

0.00 y - =

10 20 30 4 50 6 70 8 90
Measurement point [mm]

Fig. 13 Variations of diameter with position of mea-
surement point (20bar)

386

& vebd Aol ¥ FA 7 GRS 3mmo] 39 27]
20mmA| F7AAE AE Hglego| e 555 AgE H
w3 ) 7P FA el 0|9k 22 Zike Fig. 1i~129]
el 2ol 23 12, 16bare] 204 ¥ F7 3mmof
A A& wslgo] 714 3A vehd Adte o Zifojth
W Szt 7B gRS- 3mme] ¢ 20bard] TAYOE T
319 u ofu] AHFo] IA W=, A4 7L
2 wg" yg 2EE At ol AlgHo] BEH
A HEFe] Y= a4 5 &4 vE PRl 94
HElo] FolglA k. 20bar®] IAteA ¥ FA7L 7t
A 22 3mm A|FHAA 25 WMol 7 2 vt
g o f= o9k 22 fRlell 7|QIE dAke® webdrn) ¥
S 6, 9mm9| 3%, A& Hskgo] thE 1A 27 vl
3te] vlmd IA Jepgon &% %’W(ﬂl w2 W3Rk
ANz 2 #AE ehfglt. 6mm ¥ FAE 2= AE
o 3¢ &4 A 35mm7/}7<l” P2 7]%7IE Ho|HA
Hstako] ZtAS Helon], ¥ £/ 9mm A|PHY B &
% A4 25mm7HA = 2 71571’2' HolH Zasigrt. ol %
AH e 2A guret 7]12718 RolHA AYTY g
& Yetiddh 284 &4 -?W 75mm °} & oA
o2 1 2 HlE FE xpolE HojA] gl
4. 4 E

B ATE 5359 9 F0 whd 2ol W39 14
=9t A § gk v]xje 9 AdHos A% o]
ok 2Ae] Wske XYt A FY sl 42 FU
o A At osd 2ok

(1) A8l A48 3% AdEL 12, 16, 20bar?) XE
A 2o 24 A7 24D e 10mmA|H
oA A= o2 gro| ¥ 3A Yebgen] ¥ A7}
7 8k 3mm A FHAA 7 E AYE 227 T
A3k
2 S 1Y MIPh e oo A= P
& TG oA 71 24 28stglen oA
HolA4E 1 FF2 A Aasiglth
S 10| 7HE w2 20bard] 27| A
A Ve B3 2E 2A ¥ FA H9)
Ag HBtFE 9B A 271718 2
Fasittzt &4 Ao] ool w2t w3k g
oA 2 kgt 71&718 Hoju] Zastglt:. 18

@ H

(3)

flo © & N XN g
Jxﬂ._a'oﬂl:llm
_,da\*rlrul.u



o
Al
OH
2
N
=
Jok
o
=
o
o
©
=
)

w
Ny
(]
=
=

v 7H 5 20bar 1A ZAAA B FAR} A AR
3mm AFHS AT 20mmA G A2 W
%ol 7Hg A i, 1 ol AdEe] 2Aw
149 A F DA ot A@Ee] G 24HPol
A BAHAOR, B HAreE Qstel Agato)
Rpe zgsgon ARGl Y F 93

4 =R ok

C
£ Adve sgmdoet Aruxdel] ostel ofoizl
ow) AR 2L AAEDY.

(1) Cho, J. W, Kang, Y. G., and Kim, S. 1., 2009,
“Spindle Speed Optimization for High-Efficiency
Machining in Turning Process,” Journal of the Korean
Society for Precision Engineering, Vol. 26, No. 2,
pp. 138~145,

(2) Son, S. M., Her, S. W, and Ahn, J. H., 2003, “A
Study on the minimizing of cutting depth in sub-
micro machining,” Proceeding of the KSMTE Spring
Conference 2003, pp. 376~381.

(3) Kim, K. W., 2002, “A Study on the Critical Depth
of Cut in Ultra-precision Maching,” Journal of the
Korean Society for Precision Engineering Vol. 19,
No. 8, pp. 126~133.

(4) Ahn, Y. H,, Park, C. E,, Kim, . S, Jeong, Y. I,
and Son, J. S., 1997, “The Effect of Various Cutting
Conditions on the Surface Roughness of SM45C
Materials” Proceeding of the Korean Society for
Precision Engineering Spring Conference 1997,
pp. 482~486.

(5) Yoon, M. M,, Kim, J. S., Cho, H. K,, and Kim, Y.
K., 2005, “A Study on the Roundness Characteris-
tics of Round Shape Machining” Proceeding of the
Korean Society for Precision Engineering Autumn
Conference 2005, pp. 1134~1137.

(6) Lee, S. S, Kang, S. G, and Jeon, Y. S., 2008, “Influ-
ence of Chucking Forces upon the Accuracy of
Circular Hole in Boring Process on the Tumning”
Transactions of the Korean Society of Machine Tool
Engineers, Vol. 17, No. 2, pp. 58~64.

(7) Jung, S. J,, 1986, “The Effects of Chuck Clamping
Conditions on Roundness and Chatter Stability in
Turning” Transactions of the Korean Society of
Mechanical Engineers, Vol. 26, No. 3, pp. 195~199.

(8) Song, C. S. and Kim, J. H., 2005, “Cutting Charac-
teristics of Dry Turning Using Compressed Air”
Transactions of the Korean Society of Machine Tool
Engineers, Vol. 14, No. 1, pp. 8~14.

(9) Oh, S. L., Lee, G. J., and Kim, J. K., 2005, “A study
on the prediction of NC Machine Roundness using
Neural Network” Proceeding of the KSMTE Spring
Conference 2005, pp. 209~215.



