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ABSTRACT

Change of sintering shrinkage in alumina-based multilayer ceramics was observed in various lamination condi-
tions and binder burncut (BBQ) temperatures. It was found that the linear shrinkages in X and Y directions
were nearly the same with the BBO temperatures, but a large shrinkage difference in Z direction was observed,
However, this phenomenon was diminished when BBO temperature was increased. A linear relationship between
the laminated density and the sintering shrinkage was found, and the slope was independant on the BBO
temperture, but dependant on the shrinkage direction.
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Fig. 1. Changes of laminated density with lamination
pressure, temperature and time.
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Fig. 2. Changes of organic binder removed within
green laminate with binder burnout tempera-
ture.
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Fig. 3. Changes of sintered density with and binder
burnout temperatures.

Table 1. Sintering Shrinkages in X-Y Direction with Laminaticn Condion and Binder Burnout (BBO) Tem-

peratures.
Sintering shrinkage in X-Y direction (%)
Lamination condition BBO 1emp. BBO temp. BBO temp. BBO temp.
2507 280 310t 340T
T=65C P=10 MPa 15.54 15.62 15.75 15.67
t—_1‘ ; P=30 MPa 13.83 13.99 14.16 14.09
S P=50 MPa 1317 1328 1346 1342
T=65T 13.83 13.99 14.16 14.09
P=30 MPa .
k T=75C 13.08 13.27 13.37 13.35
t=1 min —
T=85T 1261 12.82 12.59 12.97
t=1 min 13.83 13.59 14.16 14.0G
P=30 MPa -
N t=3 min 13.57 13.64 13.80 13.86
T=65T -
t=5 min 13.38 13.53 13.62 13.56
A 33 W A 12 Z(1996) —1375—
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Table 2. Sintering Shrinkages in Z Direction with Lamination Condition and Binder Burnout (BBQ) Temperatures.

Sintering shrinkage in Z direction (%)
Lamination condition BBO temp. BBO temp. BBO temp. BBO temp.
250T 280 310 340c
T—g5t P=10 MPa 14.64 14.82 15.14 15.30
t=1 min P=30 MPa 12.94 13.03 13.52 1351
P=50 MPa 12.25 1242 12.81 12,95
P=30 MPa T=65:': 12.94 13.03 13.52 13.51
. T=75¢C 12.04 12.26 12.53 12.70
t=1 min -
T=85¢C 11.39 11.54 12.08 12.10
P=30 MPa t=1 min 12.94 13.03 1352 13.51
. t=3 min 12.38 12.46 12.85 13.08
T=65¢ -
t=5 min 12.34 12.35 12.63 12.83
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Fig. 4. Shrinkage difference between the X-Y direction
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