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Kiln Furniture Used in Firing Electronic Components: PLATECT
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Fig. 1 Various types of PLATECT.
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Fig. 2 Plasma flame spraying.

1. PLATECT

In the ongoing development of our modern
information society, many electronic parts have been
produced for electronics from PCs and mobile phones to
automobiles, and demand continues to increase.
Production of ceramic electronic components including
well known examples such as Muldlayer Ceramic
Capacitors, thermistors and varistors, requires a firing
process. Setters that are used in this process must have heat
resistance and reactivity resistance as well as be strong heat
capacity reduction with the purpose of energy saving in
the firing kiln from the perspective of achieving SDGs
(Sustainable Development Goals).

Our company’s PLATECT kiln furniture for firing
electronic components is an application of plasma spraying
technology and is a product with excellent low heat
capacity and reactivity resistance manufactured through
coating using ceramics including surface zirconia on

alumina-silica based substrates.

2. Substrate materials

Table 1 indicates examples of common PLATECT
substrate materials. Alumina-silica is often selected for
substrates due to its outstanding lightness, heat resistance
and heat-shock resistance and we have made a broad line
up of these products available.

Additionally, it is possible to select wire mesh,
carbon or SiC materials.
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Table 1 The material for substrate

Name of substrate E5 F7 KD KE KH

Chemical Al,03 86.2 90.9 86.2 90.0 75.0
composition

/ mass% SiO2 134 8.9 13.3 9.3 245

Apparent porosity / % 285 18.6 20.0 17.8 26.2

Bulk density 243 294 2.74 2.95 2.37

Modulus of Rupture / MPa 10 12 12 13 50

Remarks Lightweight| Thinner Spalllng Spallmg High

resistance | resistance | strength
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3. Coating materials

Table 2 indicates examples of plasma spray coated
materials. The plasma spray flame temperature is said to
reach about 30,000°C and is able to high quality form
ceramic coating layers with strong adhesion to substrates
since it easily fuses with ceramics with high fusion points
such as zirconia. Fig. 3 shows SEM imagery of a plasma-
sprayed coating layer. The layer formed by our company’s
plasma spraying technology is extremely accurate and is
not easily impacted by permeation of the fired object
contents or the substrate composition during base firing of
ceramic electronic components, stabilizing the electrical
characteristics of the electronic components and thereby
enabling an increase in the component loading capacity
and limitation of the aging of the kiln furniture. The
coating layer exhibits a distinctive multi-layer structure

with superb peeling resistance against repeated heating
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and cooling for improved service life and product yield.

Table 2 The material for plasma spray coating

Name of coat Y H F L2 J A M SP
§ ZrO; 91.0 95.0 94.5 78.8 994 - - -
_ 8 |Yv,0,| 80 4.0 - - - - - -
RS
e g CaO - - 5.0 20.5 - - - -
g = | AlkOs - - - - - 99.5 770 72.5
g- SiO; - - - - - - 225 -
8 MgO - - - - - - - 265
Fully Partially Fully Calcium -
o - o . Monoclinic . . .
Remarks stabilized | stabilized | stabilized | zirconate Zirconia Alumina Mullite Spinel
zirconia | zirconia | zirconia | +others
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Fig. 3 SEM image of plasma spray coating.
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4. Improving durability by limiting warpage in kiln
furniture

Kiln furniture for firing electronic components is
generally formed with a stable zirconia coating layer on
both surfaces of the substrate with the purpose of
preventing reactivity with the sintered object. On the
working (sintered object placement) surface, reaction
between the coating layer and sintered object gradually
increases and bulging (convex warping one the working
surface side) occurs from residual expansion caused by
unstable zirconia formed from dissolution of stabilizing
agent. As warpage increases through more use, the kiln
furniture comes to fail to function due to issues including
inability to have electronic components set well on the
furniture.

We designed with low stabilization rate zirconia
coating the reverse surface of the substrate with the purpose
of improving durability by limiting kiln furniture warpage
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Fig. 4 Difference in stabilization of coating layer warpage amount.
*(Working surface stabilization rate) — (Reverse surface stabilization rate)
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and herein report the results of evaluating deformation
after heat treatment. The substrate (alumina-silica based
material of sample size 150x150x4mm) was plasma sprayed
to create an yttria-stabilized zirconia coating layer as a test
material. The sintering test had heat treatment repeated
thirty times, holding a temperature of 1380°C for four
hours after applying barium titanate powder in a slurry to
the working side of the kiln furniture. The deformation
was measured after testing at the center of the kiln
furniture. The difference in the stabilization rate of the
zirconia coating layer formed on the working and reverse
surfaces of the substrate and the deformation measurement
results after sintering test are shown in Fig. 4. Trends to
reduce deformation were verified according to the size of
the difference in stabilization rate of zirconia on both sides
of the substrate. By repeatedly heat processing, when
barium titanate reacted with stable zirconia on the working
surface forming compounds or when residual expansion
occurred from the formation of unstable zirconia from
dissolution, the reverse surface formed a zirconia coating
layer with low stabilization and was given residual
expansion considered to be the cause of deformation
limiting.

The above steps showed control of stabilization rate
of the zirconia coating layer formed on both sides of the
substrate, limiting warpage in repeated usage and expected
to improve the durability of kiln furniture.
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