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Effect of Thermal Deformation in Electromagnetic Chuck on the Grinding Accuracy
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Abstract

This paper describes the effect of thermal deformation in electromagnetic chuck on the grinding accuracy. Grinding process

is the last machining process and decisive in saving past other machining cost. The thermal deformation of grinding machine

is unavoidable and affect seriously grinding accuracy.

The thermal deformation of electromagnetic chuck is one of important thermal problems. Heat generation of magnetic chuck

is analyzed and measured. The temperature distribution in chuck is elliptical form with high temperature in center of chuck.

The thermal deformation form of chuck is changed with time to mountain form. The grinding experiment shows that the

thermal deformation of magnetic chuck influence strongly machining accuracy as much as the headstock

Key Word : Electromagnetic Chuck(Z2t4] ), Temperature Distribution(& % %), Thermal Deformation(E¥ &),

Grinding Accuracy(2 &)
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Fig. 1 Construction of electromagnetic chuck
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Fig. 2 Temperature rise of chuck with cooling and without

cooling
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Fig. 3 Temperature rise with heat generation type
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Fig. 4 Temperature distribution of magnetic chucks (after 1 hour)
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Fig. 5 Measurement set up for thermal deformation
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Fig. 6 Y axis thermal deformation of chuck center with time
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Fig. 7 Comparison of thermal deformation between magnetic

chuck and headstock
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b) Thermal deformation

Fig. 8 3D-thermal deformation of magnetic chuck



b) Thermal deformation at the line z=60mm

Fig. 9 Thermal deformation at the line x=162mm and

z=60mm with time
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Fig. 10 Grinding error of thick workpiece

AR EEe |
of vehdith el Mool 99 FAEE wol byl
AEe U 5 AT o WAL vl He

S

eEe & 4 ok



vhebsb
F gk

It
[}

=4
5

ggolAsl Eese

SumEA A 9]

W Agomt: @1 1 FHEL

UATE ¢

Foz (15X

2280%b30) Fig. 11-(a)s} Zo] Wit s} ol 4FL A

t}, o)
of 747

2—! o

Ao e
ot G ol Al ol FAA T
Ado) o8 AgAAR FYPo) A
Fig. 11-(b)ell &
HE QA BEe
] wldo] AlzE o sF
of lumA = ARE old s

F2 AgPol Aokd Aol A&
Fargel 4ol
£70) gk

Fagol $A¢ AR s Ho
we AoZ dehtm gk s
o 2489 3% Ay ATeds

wolel Ao Wges o 8

i St

sro}

aF

213 o,

umiZ Bl HIde AS & ¢ Avk el Hel #d
34 F FEE tEeAE o 6um AR ARed Hel ¥
A2zt tumZ 7hEe At He| @Wd S vidA FEFshe
A& e A ek
-
a) Position of the workpiece
10 T :
g - i ‘
5
5 o
£
10 . i ;
50 100 150 200 250Q 300 350
X position [mm]
Max. Error
8 um
Workpiece Chuck
Error Error
10 r
I
g - o
5 i
E o
%
w0

150 200
X position [mm)]

50 100 250

,,48,

5 um
Workpiece Chuck
Error Error
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Fig. 11 Grinding error of thin workpiece
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