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Abstract: For machine learning techniques, a large amount of high-quality material property data should be accumulated.

In this study, several 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 um gap size.
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Fig. 1. The processing program of tape casting.

Table 1. Properties of ALO; powder (LS-130).

Classification Properties
Manufacturer Nippon Light Metal Co., Ltd. (Japan)
Product name LS-130
ALO; (%) 99.9
Ave. particle size (um) 2.2
BET specific 1.4
surface area (mz/g) '
Fired density (g/cm?®) 3.78
Linear shrinkage (%) 16.7

A @dojxl &2j2le 1 LA 4ARste] 107 Torr Ay
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6,=Sheet thickness,

W=Casting width,

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

p,=Dry tape density,

p,=Slurry density,

®@,=Slurry volumetric flow rate

(integration of velocity, u)

Slurry

@ Green Sheet
Powder Solvent

Organic_matter | Or matter
SRy Plasticizer
Plasticizer Antifoaming
Antifoaming agent
agent

Drying
Fig. 2. Schematic diagram of tape casting process.
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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 at 0.5 m/min coating speed
with various gap & viscosity.
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Fig. 5. Thickness shrinkage of tapes at 1,000 cps viscosity

with various gap & coating speed.
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Fig. 8. The SEM image of sintered samples at 1,640°C (sintring condition)
from various tape casting conditions; (a), (b) coating speed 0.5 nymin,
viscosity 1,000 cps, gap 700 um (c) coating speed 0.5 m/min, viscosity
3,300 cps, gap 1,000 um (d) coating speed 0.5 mvmin, viscosity 6,000 cps,
gap 1,000 um (e) coating speed 2.0 mymin, viscosity 1,000 cps, gap 500
ym, and (f) coating speed 2.0 m/min, viscosity 1,000 cps, gap 700 ym



488

Table 2. Defect of tapes with various conditions.
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Viscosity Coating speed Gap Thickness Thickness Packing density Max. pore
[Cps] [m/min] [£m] [m] shrinkage [%] [%] diameter [mm]
0.5 300~700 105~183 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
ol 7]5o] glv #Ydsh FAEZ Holt, & m 7] 55 25 7]Fo] gle 7Y gFulY golz
o] Zeglso] #RENeW, 2F4WE P2 3.7 g/a S AASIAL o5 St skl 7| Y= Elo]
2 YERAS 3™ 89 (¢), (d), (e), (D= 750l & =g FIF & Qe A A/RUS AR} 59
A gol AlHE2 2747 & WAL uMlALRolt. oh 2 AW, Feob I¥4&E 211 Y =olVt BF
Blojmo] MEPYH Y 71FS0] 27 Fole AHo]  WeAE s1Fo] gl AEI FHHACL SRR 2
crater Yeje] AFOR ol Yt e B 4 Ak P FEIl Hes= A 15 Hojno AEF
27 ¥ 34 Hasd OE AE 2 A8S o= AV AT #EAe® 0.5 m/min Y &
gfsto] yepdideh. I Auh, S2fe] Aeot 38E5 =9 o 7 o] 300~500 moflA 71 et Hol=
L 323 7 Zob BE WE4E J]Eo] fle AlE S AAE 4 Aok &89 Ak 1,000 cps ol
7 FAEUA. SRS &2fy] A=t WE4es #d = 43 300~700 um HeoA of 64%, &&= 3,300 cps
Jhset Eloln] &% S 7L AUk BEH  FeolE 2 300~500 un HClA o 61%, 12i1 A
o2 0.5 m/min IE&EEY 78 =o] 300~500 pm £ 6,000 cps FLof= 7B 300~500 ym HJoAl oF

oM 7P f4ct EolZs AAE 4 AU 239
A= 1,000 cps F¢ol= 74 300~700 um oA <F
64%, &= 3,300 cps Lol 78 300~500 ym HEY
oA °F 61%, Z2]x A= 6,000 cps HLol= 74
300~500 ym HYOIA 2F 64%9] = FA U= Ut
EH Y.

4. 2 £

Nippon Light MetalAt LS-130 AF
< ol&sto] &ejg] A, IY&E,

X o

64%0] =2 57 We= Lepyoct
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