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Abstract: Significant improvement in strength of ceramics is a key technical problem to be solved urgently in traditional
ceramics industries. Due to the constraints of construction equipment and production costs, the densification and fine-grained
technology and the introduction of reinforcement to improve the strength of traditional ceramics also encountered difficulty for
large-scale applications. Similar to tempered glass, forming a layer of compressive residual stress on the surface of ceramics
can greatly increase their strength, which has been attracting a wide range of interests. This paper is aimed to summarize the
current progresses in the application of prestressing to strengthen the traditional ceramics, propose a pre-stressed coating
design and compare the effects of different prestressing treatments on daily ceramics in Jingdezhen area. It is demonstrated
that the prestressed coating technique can be used to greatly increase the strength of traditional ceramics, with the advantage of
universality and without the shape and size limitation. Therefore, prestressed ceramics are essentially "toughened ceramics”. It
is believed that the proposal and implementation of such a technique will promote the development of “energy saving and
consumption reduction™ in ceramic industries and bring out breakthrough in the technical bottleneck of "low carbon" in
ceramic industries, showing an attractive application prospect.
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Fig.1 (a) Stress distribution diagrams in glass "), (b) Schematic diagram of ion exchange
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Tab.1 Comparison of physically and chemically tempered glasses 7}

Physically tempered glass

Chemically tempered glass

Compressive stress
Depth of compressive stress layer
Tensile stress
Tempering time

Advantage

100 - 150 MPa
1/6 of glass thickness
1/2 of compressive stress
5-10 min

High efficiency, large output and low energy
consumption

300 - 800 MPa
10-300 um
low

30 min to 1 week

High strength, no deformation, no
change of optical performance
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Where,

Es elastic modulus of the substrate, in GPa;

Ec elastic modulus of the coating, in GPa;

Sc cross sectional area of the coating, in mm?;
as expansion coefficient of substrate, in K™';
ac expansion coefficient of coating, in K™';

AT temperature difference,in K.

o= Ss | 1| EsSs % || 14 EsSs E;- ag-AT
5, ES, a, E.S,

Ss cross sectional area of the substrate, in mm?;

|| Two samples are required:

One sample is coated;

The other is uncoated.

B 2 (a) RREATELN; (b) EEKREHATDKRBIZAEFEZNRE KRR MR
Fig.2 (a) Calculation formula of residual stress, (b) Residual stress tester for coatings developed by Linseis
Company in Germany according to this method
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