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Optimizing Process on Enhanced Properties of Adhesive Between

Quartz Ceramic and Carbon Fiber Reinforced Polymer
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Abstract: To increase the adhesive strength and the heat-resistance ability of the quartz ceramic and the carbon
fiber reinforced polymer when the silicon rubber adhesive is used., the influence of process parameters, such as wet-
hot state, grinding degree, adhesive thickness and waiting time before operation of the adhesive surface on the
adhesive strength is studied. Under the condition of normal drying and grinding. when the adhesive thickness is
0.4 mm and the waiting time is less than 0.5 h, the best adhesive effect is obtained, and the compressive shear
strength reaches 3.06 MPa. The influence of primer coating treatment on the adhesive strength and the heat
resistance is further investigated. The effect of primer coating A is better when the temperature is not higher than
100 °C and the effect of primer coating B is more significant when the temperature is higher. After the treatment of
primer coating A, the compressive shear strength increases by 13. 7% and reaches 3. 48 MPa at room temperature and the
highest increase rate is about 37. 7% at 100 ‘C. After the treatment of primer coating B, the compressive shear strength
increases by 10. 1% and reaches 3. 37 MPa at room temperature, and it increases by 44. 0% and reaches 1. 57 MPa at 300
°C. The highest increase rate is about 49. 0% at 200 °C. The test result provides a reference for the optimization of the

adhesive process and the application of quartz ceramic adhesive structure under high temperature.
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Tab. 1 Details of specimens to be adhered

A 4 H1/% W2/ % W3/ % R /mm
P A GE Si0; (99. 98) Fe; 05(0.01) HE 0. 0D 20X 15X 10
Tk 21 4k 384 5 52 5 b R A LT 4E T300(62. 40) AR R (37. 300 HE .30 30X 20X 10
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Fig. 1 Preparation process of adhesive specimens
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Tab. 2 Adhesive specimens with different wet-hot and grinding states

EWaE R B R TR B2 EFE /mm PRAESE R E] /h
1-1 ANAT 0.4 <0.5
1-2 R 2 K 0.4 <0.5

I HET
1-3 R 4 Wk 0.4 <0.5
1-4 1 6 YK 0.4 <0.5
2-1 AT 0.4 <0.5
2-2 ] B 2 0.4 <0.5
B EAT IR Bk 7R
2-3 T 4% 0.4 <0.5
2-4 1% 6 K 0.4 <0.5
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Tab.3 Compressive shear strength of adhesive specimens with different wet-hot and grinding states
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Fig. 2 Compressive shear strength of adhesive specimens
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Fig. 3 Compressive shear strength of adhesive specimens

with different waiting time before operation
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Tab. 4 Compressive shear strength of adhesive specimens at different temperatures after treated by primer coatings
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Fig. 4 Compressive shear strength of adhesive specimens at

different temperatures after treated by primer coating
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Fig. 5 Increase rate of specimens’ compressive shear

strength at different temperatures
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Tab. 5 Influence of high-temperature processing on

effect of primer coating
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