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A Study on the Experimental Design of Tail stock
with Consideration Thermal Expansion

Sung Sik Kim*, Kyoung Suk Kim**, Wan Shik Jang**, Jeong Seok Choi***

To make high accuracy cutting of long materials and a piston for the engines, it must be necessary to keep the thermal
stability of spindle and tail stock in CNC lathe.
If a object is clamped at the ends, the thermal expansion and cutting resistance, in cutting process, generate the deflection

of cutting objects. Especially, in the case of a piston ring, piston ovality and piston profile, the influences of deflection are
! very serious. In order to solve the problems, most of piston cutting are worked under simply support. However, the prob-

lems exist, yet. Therefore, this paper proposes the new structure of tail stock which can compensates the deflection.
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Fig. 1 Construction of thermal expansion
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Fig. 2 Measuring results of thermal deformation
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Fig. 3 Measuring results of Cutting resistance (SM45C)
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Fig. 11 Measuring results of deformation (position 90 mm)

BE R 7tg 24 wet A s o 9A b2 A o
ok shFo] st B2 W) BE MY E YT
A3 50 m EEM X& Wz AdaFE e

g 0.003 me} W4, 90 meollA 0.008 me) W7} UE}
gor Bedd glojME 49 g & Fe2
MR EE FAANE # gleeet #oh

ghzoll tig Wl By 44 d3E Fig 9, Fig. 109
velln ST fHe) g e ARE Fig 114
Ehfie, Fig, 120 SHMEHZ &4 ¥ 917} doluks 34
g Ueprt

Fig. 129] Aol A 43 12 keffer 742 & EAE §°)

td 289 Yeolm A FATAL 1150 kef U8
% % ek

44 ARl g TAE 50 NS AE7E F A
FANE Bael B9 TEadd FUE BAY 23
eelel 473% 713 el B3 30 WANAY B



24 - ARN - g YA
1400 [ \ 6.4
—o- Design - l
1200 || —a Doformation 0020mm e - .
oo | (v maoom] R 2 AAlel 74E EE ONC Aatel o3
e - - ‘_ 20
2 ol A~ gty & HAEL 1HER A YAME 229 AR
A - - I
g 600 | /X;¢ ’ v 28 g Y5 24 g0 & £ Q)
400 | /// Pt ot A At Fze 28 AEg WA Fz2E
200 ¢ e/f// __] e AAY A8 S B8l Uey 2L AAE A 4
: e TS sislch
0 5 10 15 20 25 30 35 40 45 50 55
Pressure (ket/ o) (DAY 23 793} o529 EAE Zdouy
At MEATE A, 2T FY

Fig. 12 Measuring results of absorption

055 Desngn data ' ‘Megsurlng;da}aii N Qi;trarﬁcrei
\
05 |

045 E

o 15 30 45 60 75 90 105 120 135 150 165 180
Angle (degree)

Fig. 13 Measuring results of Ovality

- Input data

rneasunng dala

N

Profile data (mm) =z (x 0.001mm)

-

Piston length (mm)

Fig. 14 Measuring results of Profile

0.002 mn ofoln, ZZuld A A LA dof @
g Jegiich ol g A H2E 74 A 27 A
B (Setting}& £8 FLERY NS @&
A& It N 2L SHARE Fig 137 Fig.
140l vehdc

}\] ) *

B B A e Y+ AL HAE,
(2)A2E AE A §4PES % gen 2
N9 NFARe BE FWABAAY AT B

o uw
A 4 gleh
(3) 29 44E F548 F e 722 MEYE
T N 7 3EE AT
£ 7
T =22 "1998~1999¢ % dxAGAT AY 24
Hetm A9 g dPAH £ $F AFH 97
AE e G A el ) AFE Aok
gngd
(1) UL “BA7bE o] 23 AA”, F 22,
(2) ]8R o), “Aavlold dey”, dxuried

YA ATAE, 1981.

G AE UAE-DAE B M2 23 golH
(4) FANY, I 28-g 28 ¥ 7]&dolH”, 1997,

(5) ART, “Piston Catalogue & Technical Data”, 1984,
@) F=FATE, “FTANAY Ay 247,

KSB4001.

(7) @FFHH4, “FAAA7| A APy BH7,
KSB4204.

(8) =4, “FA Ao} Aute) Al@wy 2
A}’ KSB4207.

(9) KISTLER 9257A Manual & Catalogue.
(10) 33‘%_3‘_’ € /_\_|1~ 7}._\__,] A ALH —5],_4_ el }_\_}%a ;7’ 7] A
47714, Vol. 11, No. 5, pp. 121~130, 1996.



=327 A e A A9 A3% 2000. 6.

(1) 3= 2d 74, “dold & T-2A §3FE,KS
D 60004, 1966.

(12) gkt o 29, HA 7IA AR, HET,

(13) w13k 9] 591, “F27A (F5717 ¢ A
), A8

(14) NG A, T9 HA4 88 v, 1998,

(15) 74744} o), *v A g 7158 ONC Myt 7o) ogh
A3”, d=4YFes], Vol. 13, No. 4, pp.
152~162, 1996.

(16) HHE, “C 2 b 98B MTAH &% CNC g0
PHEE”, PIBkEERE, Vol. 29, No. 12, pp. 72~80.

129



