EREd CNCODOUOOoonooooooooooo(@moo)”

goobooboboooooog

oooo"ooooo™ooooo™pooooo'oooooT"ooooort

Development of an Electric Power Chuck System for CNC lathe (1st Report)
-Basic Mechanism and Performance-

Hidetake TANAKA, Yoshikazu YASUDA, Naohiko SUZUKI, Katsuaki SAKAYA, Takeshi YASUI and Masatoshi HIRAO

The study deals with a development of an electric power chuck system for CNC lathe. Today, almost power chuck system for CNC

lathes are used with hydraulic system included with hydraulic fluid which causes the environment pollution. Besides, not only the

hydraulic pump always wastes energy, but also its heat transfer causes thermal deformation and deteriorates machining accuracy. In

the study, in order to remove the hydraulic pump system from CNC lathe, the electric power chuck system which is able to adopt to the

general CNC lathe and to have enough capability as general hydraulic power chuck system are developed. The electric power chuck

system adopt to alternate general hydraulic pump system. From the experimental result, the developed electric power chuck system is

found to have enough abilities. In addition, the electric power chuck system aims to improve machining accuracy by intercepting heat

transfer and environmental pollution as well as removing the hydraulic system from machine tools.

Key words : CNC lathe, electro-chuck, hydraulic system

1.000000

goo.,0oobcobooboboooboooobooboobo
00000000 oooooooooooooooooo»o
gbogoboooNcDhOobOooboooobobobobobo
gbooboboboooboobobobobobooobooobo
gooboboboobooooooboboboobobo
0000000000000 o0ooooooooooOoOO
gboobooooomoboobooboooooboooboo
gboobooooboooobooboboboboboooboobo
goboobooboobooboobobouobooboobooobo
oo®o
gboobooboooboobooobooboobobooobo
gbogoboboboeNcOoobooooboobobobooo
gooboboboooboooboooobooboobooboobo
020 000000000000000000000000
gboobooboooobooboboboboboooboobo
000000oooooooooo»0ooooooooo
gooboboboooooooobobooboobooboobo
0000000000 ooooooooooooooon
goboboooooog
gboobooboboooboooooobobobobooobo
gooboboboooooooooobooboboboo
ggbbobogboboceNncogbooobooboboobo
gboobooboooboobooobooboobobooobo
Ooooooo9pooOocCNCcCODODOoDoDoDOOoDoOoDoOOo

* 0O0OO0Oo0Oo001050290
* OQ0O00ooooooboomooooon 2-40-200
> Jo00000mooo0onoo 4-16-70
> 0 0 00oooooobomooooon 1-80
0 0 o0ooooooooomooooo 2-10
T 0 0 000000000000 M 0000000 14000
1T+ 0O 0 00o0D0ODOOOOoOo

838 FEEBIFHE Vol.70,No.6,2004

oboobobobbuooboooboobeNncooo
ggbooboooboobboboobouooboooboobooobo
gbooobooboobooboobooobooboobooooboo
gboobobobooboobooeNncOooooooooobo
ggbmoobooboobobuoobooobmoom
gboooobobooobboooobooobboooobo
gboobobobooboooobooboobboboooboobo
gboobobobooooboooooobooboboboo
ugpoobobobooboobouobouobobobobooooba
gobodboobobooooeNncooogbobobonoo
gboboboboobooobooboobobOooOceNe
gboboboboooooooobooboobobobo

2000000000000

geNcOoboooooooobooooooboobobooooo
ggobooboobooboooboobobooboboobo
ggbooooboobboobboouoboooboboobo
gbooobooboobooboooboooboobobooooboo
gbooboboboobooooboobooboobobooobo
ggbooboooboobbobbooboobobobooobo
ggbooboooboobboboboobooooobobooobo
gbobobooooboobooboobobo

3.0000000b0booo

g3.1o0o0oog
gboboboboobooooooboobobOobobeNe
goooooooboobobobobooboooooobo
gooobooboobooboobooobooboboobooboo
gboooobooboboboobooboobooboobooboobo
gboobobobooboooobbobobooobooobooo



CNC ef2REEhF v v oY R T LAORFE (B—8)

000000000000000000000000000 000000000000000000000000000
0OCNCOOOODOO0ODOO0000(x-12)0000 000000000000000000000000000
03.200000 000000000000000000000000000
00000000000000000000000000 00000000000000000000000000
0000000000000000000000000000 000000000000000000000000000
000000000000000000000000000 00000000000000000000000000
f 000000000000000000000000000
L1 ] 0000000000000
—_
g = open 03.300000000000
Z— | 00000000000000000000000000
rJ mmém I]‘ 00000000000000000000000000
00000000000000000000000000
hydraulic cylinder 00000000000000000000000000
00000000000000000000000000
; 00000000000000000000000000
O0000000000000OStepl 000000000
7 — 00000000000000000000000000
| f O000000000Step20000a,b00000000
00000000000000000000000000
hydraulic cylinder chuck 0000000000000 0000Step3000000
Fig.1 Hydraulic power chuck 00000000000000000a.000000000
0000a00b0000000000000000000
00000000000000000000000000
00000000000000000

draw tube

Toggle enhancement mechanism

Draw tube

Fig.4 Model of electric chucking cylinder

Fig.2 Whole view of the system
chuck

— a (1 open

raw tube
_:l ——Stepl

EE B dwij_ ;
> Z— B :l close

draw tube
_:l f —— Step2

N — chuck
M - R close tightened
Fig.3 Electro-power chuck system ‘ Step3
(A,B,:Temperature measured points) Fig.5 Principle of toggle enhancement mechanism

BBISREE Vol.70,No.6,2004 839



CNC fef2RSehF v v oY RT LADORFE (B—8)

Fig.6 Model of toggle enhancement mechanism
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1 : the coefficient of friction
a=sina + pcosol

b= cosp - usinf

¢ = coso + psino

d = sinf + ucosb
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Fig.7(b) Chucking force of electro-chuck system
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Fig.10 Model of reducing chucking force

Table 1 Maintaining chucking force

No. Reduced Releaced
% %
1 45.9 95.8
2 48.3 91.0
3 40.6 98.3
4 27.4 98.3
5 22.5 101.6
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Fig.11 Temperature rise of the system
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