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Research progress of tape casting

XIE Yu-zhou, PENG Chao-qun, WANG Xiao-feng, WANG Ri-chu, LIU Jia-jie, XU Jian

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The research progress of tape casting was reviewed. The characteristics and systems of tape casting were
outlined. Constituents of slurry were analyzed and each composition was clearly presented. The principles and processes

of tape casting were discussed. Novel tape casting processes were summarized, such as gel-tape-casting and UV-initiated

polymerization tape casting. Finally, the expectation for the study and development of tape casting was discussed.
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Table 1 Physical properties of some usual solvents®* "
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Solvent Surface tension/(mN-m™") Relative permittivity Viscosity/(mPa-s) Boiling point/'C

Water 73 80 1 100
Methanol 23 33 0.6 65
Alcohol 23 24 1.2 78

Butanol 22 18 29 118
Propanol 22 18 24 82
Glycol 48 37 20.0 198
Trichloroethylene 25 0.4 86
Toluene 29 0.6 110
Xylene 28 0.7 140
Ethyl acetate 23 0.4 77
Acetone 25 21 0.3 56
F2 o eI R A AL AP

Table 2 Components of azeotropic mixtures and their boiling points!** )

Part 1 w1 % Part 2 wal% Boiling point/‘C
Butanone 88.6 Water 11.4 73.6
Butanone 40 Alcohol 60 74.8
Butanone 95.6 Water 4.4 78.2

Alcohol 27 Trichloroethylene 73 70.9
Alcohol 68 Toluene 32 76.7
Positive acetone 87.7 Butanol 12.3 80. 4
Positive acetone 48 Water 52 82.3
Positive acetone 30 Trichloroethylene 70 75.5
Positive acetone 52 Butyl acetate 48 80. 1
n butyl acetate 71.3 Water 28.7 90.2
p Xylene 17 Positive acetone 83 107. 5
m xylene 20 n Butanol 80 116.0
Acetone 88 Methanol 12 55.9
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Fig. 3 Schematic diagram of mechanisms for various dispersants®”: (a) Electrostatic stabilization; (b) Steric stabilization; (c)

Electrosteric stabilization
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Table 3 Common binders and their corresponding
plasticizers?®!
Binder Plasticizer
Ethyl cellulose Diethyl oxalate
PVA Glycerin, polyethylene glycol(PEG)
PVACHPVC Dibutyl phthalate(DBP), polyethylene
glycol
Dibutyl phthalate, polyethylene glycol,
PVB octyl phthalate(DOP), PEG, butyl
benzyl phthalate
PMMA, PEMA  Polyethylene glycol, dibutyl phthalate
Acrylic copolymer Butyl benzyl phthalate
Emulsion Dibutyl phthalate, polyethylene glycol,

glycerin
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Fig. 7 Flow chart of gel-tape-casting
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Fig. 8 Flow chart of UV-initiated polymerization tape casting
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0.04%32 21 0.13%, 5 i 143 21 10 M 2 AT 85 vy P 3008
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I B 45 LA R LA I :
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