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Optimization of Alumina Tape Casting Process for Building Big Data
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Abdtract: For machine learning techniques, a large amount of high-quality material property data should be accumulated.
In this study, severa data for an alumina tape casting process were produced with the variables of slurry viscosity, gap
size, and coating speed. The alumina tapes were manufactured in the range of 1,000~6,000 cps for slurry viscosity,
300~1,000 ym for gap size, and 0.5~2.0 m/min for coating speed. As a result, the lower the viscosity, coating speed,
and gap size, the more pore-free tapes could be manufactured. The viscosity of the slurry limited the minimum thickness
of the tape. Green sheets with high packing density were manufactured from the slurry of 100~6,000 cps slurry viscosity,

coating speed of 0.5 m/min, and a 300~500 ym gap Size.

Keywords: Big data, Al,Os, Tape casting, Slurry viscosity, Coating speed, Gap size, Packing density
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Holz= 72" 34Z o]&st AlH Az g 1
g 1 o, & Ao AREsH AlLOs (LS-130,
Nippon Light Metal Co., Ltd., Japan) ot-&0 EA42&
2 1o YElth dEE/EF0 2-&ulio] AlO;
oot BAMA|(BYK-111, BYK-chemie, Germany)
2 40 2UL ol gsto] 244 5 IR BAISHC

24113 9t 1A} FAto] e S2i2jo] uviQlH
(Polyvinyl, BM-SZ, Sekisui, Japan)2} 7F4A]|(Dibutyl
phthalate, Daejung Chemical and Metals Co. Ltd.,
Korea)g A71sto] 224131 59t 251 E&stsict. ol
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Fig. 1. The processing program of tape casting.

Table 1. Properties of Al,O3; powder (LS-130).

Classification Properties
Manufacturer Nippon Light Metal Co., Ltd. (Japan)
Product name LS-130
Al;0z (%) 99.9

Ave. particle size (um) 22
BET specific 14

surface area (m?g)
Fired density (g/cm®) 3.78
Linear shrinkage (%) 16.7

A dojA Zeje]s 1 LA 485t 10° Torr X%

£<g] d=&5 1,000, 3,300,
6,000 cps2 ZZF RAJL &, 24Xt F¢ A&HoR
ool IS A &2ialg AxRstAT. olFA AR
= S22J& FHAH|(InnosyM, Korea)s ©o]&5}od
0.5~2.0 m/min &£=2 Ho|Z5 A&}t A&
ANES 334 ASste A7 16 mm=z HAFE Z,
600°Cof|A] 24AI17t &t vlRIH S A5k, 1,640°Co]]
A 3AIZE AZsto] AlHS A|AFSEC

2l2]= AL A(DV-2+ Pro, Brookfield, USA)

A
=
g olgstel Eg HYolU. Elolng AEH F T



A7 1A & ote]=wAl, Al32d A6 pp. 483-489, 2019 11%:

7l &%71(MS-4G, Nikon, Japan)& 5 ZQE L/AZ
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Bz @9 ol gHxd Te Holx £
g e fA02 AR 4 gt [16]
afp,Q,
- 1
pf,pWU ( )

,=Sheet thickness,

W=Casting width,

U=Casting velocity,
a=Constant for side flow,
B=Correction factor,

p,=Dry tape density,

p,=Slurry density,

Q@,=Slurry volumetric flow rate

(integration of velocity, u)

Slurry

Green Sheet

Powder Solvent

Organic_matter
Binder
Plasticizer
Antifoaming
agent

Organic matter
Binder
Plasticizer
Antifoaming
agent

Fig. 2. Schematic diagram of tape casting process.

253t 5 485

glo] AlolA] Elojx A el
e A, 2l A g o
FolMt olo] thgst Zk2te] W oz
o IY4e, 229 M, Fop 7

2] 32 Z2ja] Axr} 1,000, 3,300, 6,000 cps&
247 o 229218 0.5 m/min I8&E& 7§ =o|7}
300~1,000 pm HHoA AxR3E AlLOs Elo|= T
et &2l A=rF 1,000 cps®H
6,000 cps2 Z715to] mat A7st 78 =olet ARtglo]
F £580] gaste A2 & 2 Aok Az 1,000
cpsQl &2l Axg fHolx £ £2552 H4 A
=017} 300 ymoflA 1,000 um= Zf5-gofl T} 65%0f A
84%= 7V A £FSIATE. A =o]7F 1,000 i<l
dee =g Axrt daRe=s dol HAxupgoA
Hlol= JPgAre] HEo]l BiEo], &2ig] =ol7}
1,000 pm 7o D]XR]A] Zst7] mFo] £5E°] 84%
2 =7 SEEAS. ol2fg A2 w4l =2 2
oA B Al £&t tolHE d=¥Y 4. 2
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Fig. 3. Thickness shrinkage of tapes fabricated with 0.5 m/min
coating speed at different gap & viscosity condition.
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Fig. 4. Packing density of tapes a 0.5 m/min coating speed
with various gap & viscosity.
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Fig. 5. Thickness shrinkage of tapes a 1,000 cps viscosity

with various gap & coating speed.
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Fig. 6. Packing density of tapes at 1,000 cps viscosity with
various gap & coating speed.
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Table 2. Defect of tapes with various conditions.

Viscosity Coating speed Gap Thickness Thickness Packing density Max. pore
[Cps] [m/min] [ ¢am] [¢em] shrinkage [%)] [%] diameter [mm]
05 300~700 105~183 64~74 61~64 -
' 1,000 163.8 83.6 63.0 0.30
300~500 107~159 64~68 60~62 -
0.7 700 191.6 72.6 62.4 0.47
1,000 184.4 81.6 62.8 0.42
1.000 300~500 107~165 64~67 62~63 -
’ 1.0 700 206.8 70.5 62.9 1.29
1,000 294.2 70.6 54.1 5.64
300 111.2 62.9 62.8 -
20 500 187.2 62.6 56.8 4.44
' 700 249.6 64.3 56.2 12.69
1,000 - - - X
300~500 123~197 58~61 61~62 -
3,300 0.5 700 258.4 63.1 62.4 0.58
1,000 352.2 64.8 59.9 0.26
300~500 130~212 56~58 63~64 -
6,000 0.5 700 275.6 60.6 63.1 0.54
1,000 433.8 56.6 55.1 3.44
Hofl 7]go] gle wdet A4S HolH, & m 7] 55 2SI 7|30l gle ddE ERulY Holz
o] Tgelso] wEENOH, A4YE g2 3.7 g/em & ARSI, o] &5t At 7|2 gle o]
g Uit 37 89 (o), (d). (o). (& 7180l & mE L & e A9 TR AuAt 6ty
AT EolL AMES AAF & BAF v Txolt. o 1 Avh Fmet IYEE J21 3 kol BF
Blojmo] RHEH Y 71350l A2 SolE AW WSA2 v]go] Qi AlES}F FAHUC) oY &2
crater YO AP R ot g S B 4 oot @ At Hess 79 Jbsd Holno 2F A
B 25 9l 34 Wiso me AE A3 olvg ot AL Atk F5HOR 05 m/min Y %
Aejstel Yehfoleh. 2 Ak &g Auet 294 =Y o 3 kol 300~500 mollA TP 943 Eojm
L I3 3 moPt R IFE4F Vg0l gle AIE F AIAY & Aok &2 A= 1,000 cps B2l
b @REdt. shAgt S22 ARt Weas T & 2 300~700 wm WOl oF 64%, A= 3,300 cps
7tsst Holmol 2F S0l AT AU 3EA Fol= 28 300~500 um HeJoA oF 61%, L2]i A
©°2 0.5 m/min IEY&ETY 78 =o] 300~500 ym = 6,000 cps ALo= 78 300~500 pm HHOJA] <F
oM 71 S43t BHolZE AAE 2 AT &9 64%9] =2 4 B=S YEUITH
A& 1,000 cps 4ol 78 300~700 um H oA oF
64%, A= 3,300 cps FALo= 78 300~500 pm HY
ol of 61%, 22 F= 6,000 cps dol= 23  ORCID
300~500 ym HHOA oF 64%°] =2 54 WEE U Dpong-Hun Yeo https://orcid.org/0000-0002-6303-0368
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