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Deburring Technology of Vacuum Plate for MLCC Lamination Using
Magnetic Abrasive Polishing and ELID Process
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ABSTRACT

This study has focused on the deburring technology of a vacuum plate for MLCC lamination using
electrolytic in-process dressing (ELID) grinding, and the magnetic-assisted polishing (MAP) process. The
surface of the vacuum plate has many micro-holes for vacuum suction. They are easily blocked by the burrs
created in the surface-flattening process, such as the conventional grinding process. In this study, the MAP
process, the ELID grinding process, and an ultrasonic vibration table are examined to remove the micro-burrs
that lead to the blockage of the holes. In the results of the experiments, the MAP process and ELID
grinding technology showed significant improvements of surface roughness and deburring performance.
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Fig. 1 Vacuum plate and micro-hole on

the surface

Fig. 2 Experimental setup for ELID grinding

Table 1 Condition for ELID grinding process

Grinding machine YGS63A
Mesh no. #325, #2,000
Grinding Abrasive CBN
wheel Bonding material Cast iron
Wheel speed 1800 [rpm]
Reciprocal table speed 11.4 [m/min]
Feed rate 13.2 [mm/min]
ELID power supply FUJI ELIDER 910
ELID Input voltage 70 [V]
Frequency and amplitude of 40 [kHz]
ultrasonic vibrator ~8 [um]
Workpiece material STDI11
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Fig. 3 Experimental setup for magnetic
abrasive polishing process

Table 2 Condition for magnetic abrasive polishing

| Shape

Tool S Flat end & slit type
\ Diameter

$20mm
Ferrite(#325) (4g)
Components of Diamond abrasive (2.8g)
magnetic abrasive (#3.000 / #14,000)
slurry oil
Input_current 1.24 [A]
Input voltage 0.97 [V]

”m “Tconv. grinding
— ; o N
i Gy MAP_Diamond paste powder #14.000 ((,f‘i‘ﬁﬁlg())
E ac
To:l diameter ELID grinding
20 [mm] R‘mpm:al MAP_Diamond paste powder 14,000 <L‘BA\$325)
surface
One-w: u!v MAP_Diamond paste powder # 14,000
\ ELID grinding
(CBN#2,000)
surface
chipr o cial MAP Diamond paste powder #14.000
— Vit
- MAP_Diamond paste powder 14,000
Reciprocal - ¥ ® 1 US_ELID grinding
(CBN#2.000)
surface
Onc_“,;} MAP_Diamond paste powder #8.000
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‘ 5 ! 10 i 15 ! 20 ' 25 |

Feed rate [mm/min]

Fig. 4 Schematic diagram of experimental conditions
for MAP process
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Fig. 5 Comparison of surface roughness by
conventional and ELID grinding process
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Fig. 6 Comparison of surface roughness, Ra by
feed-rate of MAP process

1.0
. 0793
’ . X 0.710 0.705 0-;30
N B----g---"
N P i
06 - R ~» " —m-Conv. Ground (CBN#200)
‘0;518 0479 , £ ~@-ELID Ground (CBN#325)

i ELID Ground (CBN#2,000)
0.4 0366 —+—US_ELID Ground (CBN#2,000)
4 = 4 * —¥ 0238
0.268 0.238 0.262 0.251 0.233
0.207 0.240 0.235 0.241 0.242

Surface roughness (umRy)

0.2

0.0 T T T
Ground 5 10 15 20 25
surface

Feed rate (mm/min)

Fig. 7 Comparison of surface roughness, Ry by
feed-rate of MAP process

u FT9 o]F& =T}
éj% ?j, 01\:7]_ VL_O_
SEMH00 @ #3252 A2 7MEE wHe Ar)d
olo| A FF olFLEE 5~10mm/min BHZ
7F & E0 0™ 15mm/mino] Aol A ERAZE
Al orslEl= AdFo] et waka Ar]ddo)
S 93 FFY o)EEEE 5~10mm/min®l Al
g Zo =2 AlsHEY

dE A7 o wHx
4Kl
[e)

P

rlr
2o Lok

ki)
o

S}
H

3.2 0|M| BH{Bur) M7H &8
A MEd ukel o] Aat 7hEA
Al ME velaz £ —‘S«&“é%—g— A&kAZIt} nf
olaz & FH9 wA WE A st F
St U A (IMS-M-345)S o] &3ty AP Y. =

P )

WE Wel BrrlEe hEEel & R A
W7l W8 BEEA RS T(Bur-free hole), TA]
WoEE dapgel ofs) fas wEgds Ud

(Blockage hole), W&ol vlAl W7} 50%°]°3 A A=
o] WL T2 o] Ao =2 U= §F &
(Valid hole)Z Y7o A oA A5t H
&+ WEEE AHFgsIAth Fig. 82 ELIDAY
®HE WUk ddolth. CBN #2,0005&
Fohe -5l ¥ AA 5ol 7}

r9~' nﬁom

& E(Vahd hole)°] 96%E =}A| 0}2‘1

2 2%l B33t AX #2000 =

—% H o] 8BS o]&3le] ELIDASH= 74
H7E A gle 29 HlEo] 27%E
9}9_4 50%°1d HE s Fo| H&

53 HolES o] 83A ¥ A

Al =S4T olAE A Al LA

o o3l FAARE & &Koo=

Az @, A7) A vt

*é%oﬂ A= S Fstr] 4

{5te] Blw 3t & Table 33

1_‘

il r°*' —lo

rl
tlo

ol
o
of

B

al
o
R=)
i)

>
1:1 (

- 152 —



MLCC H 38§ J3FH9 A7]duntet ELIDAAHE o] 83 vAl W AA 71&
D E=TACFEEE A, A4, A3E

100 96

80

—+— Valid hole
60 =[#= Burr-free hole

~— Blockage hole

40

20 -

ELID (CBN#325) ELID (CBN#2,000)  US_ELID (CBN#2,000)

Fig. 8 Micro-burr distribution rate on respective
ELID grinding process
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Fig. 10 Micro-burr distribution rate on respective
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Table 3 Condition for MAP experiments

Eﬁcgﬁﬁ 2};?1:31;?\1/13 Ground surface
Ml | One-way #14,000 ELID(CBN#2,000)
M2 | Reciprocal | #14,000 ELID(CBN#2,000)
M3 | Reciprocal | #14,000 US_ELID(CBN#2,000)
M4 | One-way #8,000 US_ELID(CBN#2,000)

(a) Burr hole

(b) Burr-free hole

Fig. 11 Micro hole configuration on Vacuum plate
surface
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