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Magnetic Charateristics of Square Electro-Magnetic Chuck
using for Grinding Machine

Hee-young Maeng’, Yong-gu Lee"

Abstract

The new square electro-magnetic chuck, which is using for the clamping devices on a grinding
machine, is developed in this study to improve the convenience of grinding works. The various
kinds of structures are recommended to find the most adequate magnetic characteristics through
the analytical approach using finite element methods. The analyzed results are retrofitted to solve
the drawbacks of previous models step by step by considering the magnetic fields, strength and
distribution of drag force, and thermal deformations of chuck. such as high parallelism and flatness.

Finally the best recommended models is designed to satisfy the KS specifications
required for the commercial magnetic chuck. The prototype chuck with this
dimensions and structures is manufactured. For this final model, the experimental
verifications are investigated whether the KS specifications are satisfied.

Key Words: Square electro-magnetic chuck, Parallelism, Flatness, Magnetic fields,
Thermal deformation, Strength, Drag force distribution.
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Fig. 1 An example of analyzed magnetic

distribution for a magnetic cell.
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Fig. 2 Final determined dimensions for a
recommended magnetic cell.

Fig. 3 Analyzed magnetic distribution for a

finally advanced magnetic cell.
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(b) 2nd condition

(c) 3rd condition

Fig. 4 Fabricated magnetic component for real
prototyping,.

(d) 4th condition

Fig. 5 FEA results of magnetic flux for each
conditions of magnet elements.
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Fig. 6 FEA results of thermal expansion in each
direction of chuck.
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Table 1. Chucking force in upper plate.

Ol2 | ®|® |06 | |06
104{ 96 [104]104| 95 | 10 | 10[10.2
12 11021108110.21102| 10 { 11}10.2
11 [104]104]104{1041104]102102
10 | 10 | 10 | 10 |10.2{10.2] 10| 10
10 | 10 { 10 | 98 [10.2]106]96} 10

Minimum : 9500, Maximum : 12.00
Average : 1022
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Table 2. Chucking force in side plate.

CHECEECREORRCRRCORRY
108|102 [104)10.8|108]104 | 11 |104
11 | 10 [10.8/104}104[104 | 11 | 11
11 110 10} 9 | 10 102104104
11 110 | 10[102]98 1] 10 {102} 10
10 | 10 [102] 10 | 10 |10.2]10.2]10.2

Minimum : 9.000, Maximum : 11.00
Average : 10.32
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Table 3. Temperature distribution in upper plate.

6) ) ®@ @ ®
251 | 257 | 261 25 244
252 | 263 | 265 | 252 25
254 | 263 | 263 | 251 25
253 | 263 | 263 | 252 25
254 | 263 26 25.1 25

Minimum : 2440, Maximum @ 26.50
Average @ 2554

[soh lwl f@ kvl i

Table 4. Temperature distribution in side plate.

) @ @ @ ®
245 | 247 | 249 | 248 | 247
245 | 248 | 249 | 249 | 246
246 | 249 | 249 | 249 | 246
245 | 247 | 248 | 247 | 245
244 | 246 | 247 | 246 | 243

Minimum : 24.30, Maximum :@ 24.90
Average @ 24.68
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