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Practical Application of Simple Method to Compensate Thermal Deformation on a CNC lathe
OHEfE— (&R KBE), E MK RE&ERX), ¥ IHEEKGERKER),
E &THEGERERTE, B8 RERDEBRIY, ER0EEGERERIE

Kenichi MASUDA, Hiroshi TACHIYA, Yuuta KOBAYASHI, Kanazawa University, Kakuma-machi, Kanazawa, Ishikawa
Yoshiyuki KANEKO, Minoru ISOBE and Toshiyuki MIYAMOTO, Takamatsu Machinery CO.LTD.,1-8 Asahigaoka,

Hakusan-shi,Isikawa,924-8558 Japan

This study presents a simple method to compensate the thermal deformation by measuring
temperatures at only a few points on a CNC lathe. Approximate functions are derived for
the compensation from the thermal deformations of a head stock and a ball screw, which
can be considered as the main factor to cause the thermal deformation of a lathe. The
approximate formula of the thermal deformation about the headstock is derived as a
function of the temperatures measured at a few points and the rotational speed of the main
spindle. Furthermore, the approximate formula of the thermal deformation of the ball
screw is likewise derived as a function of the temperatures of the ball nut. By using the
estimation value of the thermal deformation obtained from both the approximation
functions, the study confirms the work error is well compensated.

Key Words: Thermal Deformation, Compensation, Machine Tool, Lathe, Spindle, Ball Screw,
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—u— Without compensation
v - Deformation on head stock (Simulation)
- ¢ - Deformation on ball screw (Simulation)
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Fig.1 Experimental results of the continuance cutting test
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v Deformation on head stock (Simulation)
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Fig.2 Experimental result of the continuance cutting test
having intermission
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