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Abstract: Due to the large specific surface area and high surface energy of potassium titanate whiskers, they are easier to
agglomerate , which will affect the dispersion of composite materials. Therefore, it is necessary to modify the surface of potas-
sium titanate whiskers. By designing orthogonal experiments with three factors and three levels, the performance of sealing
gaskets prepared by potassium titanate whiskers modified by different silane coupling agents, concentrations and coupling re-
action time, was studied, and the optimal surface modification method of potassium titanate whiskers was obtained. The re-
sults showed that when the coupling reaction time was controlled for 1 h and the mass fraction of KH-560 coupling agent was
3%, the dispersion effect of polassium titanate whiskers after surface treatment was better, and there were more attachments
on the surface. Moreover, the reunion situation is relatively mild , and the adhesion was also greatly improved, the potassi-
um titanate whisker obtained by using the optimal surface modification method will be used in the preparation of asbestos free
gaskets, the obtained asbestos-free sealing gasket has a compression rate of 18. 169%, the rebound rate reached 47.226% ,
and the tensile strength reached 13. 803 MPa. Compared with non asbestos sealing gaskets without adding potassium titanate
whiskers, the tensile strength of non-asbestos sealing gaskets can be improved to a certain extent.
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Table 1 Horizontal table of orthogonal test factors

A (silane B(types of C( coupling
Level coupling agent silane coupling reaction time
concentration/ % ) agents ) /h)
1 1 KH-550 1
2 2 KH-560 2
3 3 KH-570 3
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Table 2 Analysis table of gasket performance test results

Group  Compressibility Rebound  e"1®
number Booc /% raterge Srensth
/MPa

1 1 1 I 18.445  47.233  11.749

2 1 2 2 15053 47.578  11.778
3 1 3 3  17.610  43.808  11.826
4 2 1 2 16.379  48.741  10.399

5 2 2 3 14.814  49.377  13.041

6 2 3 1 16.393 44.444 11942

7 3 1 3 12561  51.063  11.004
8 3 2 1 12428 51772 12.512
9 33 2 11.558  50.543  10.508
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Table 3 Range analysis table of orthogonal test

Compressibility/ %

Rebound rate/ %

Tensile strength/MPa

Category
A B C  Empty column A B C  Empty column A B C Empty column
K, 51.108  47.385 47.267 44.818 138.618 147.037 143.450 147.154 35.353 33.152 36.204  35.298
K, 47.587  42.295  42.990 44.007 142.562 148.727 146.862 143.084 35.382 37.331 32.684  34.723
Ky 36.547  45.562  44.985  46.418 153.378 138.795 144.247 144.321 34.024 34.277 35.871 34.737
R 14.561 5.090 4.2717 2.411 14.760  9.932 3.412 4. 069 1.358 4.179 3.519 0.575
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Table 4 Variance analysis table of compression rate, rebound rate and tensile strength

Source of Sum of

Performance variance squared effects Free degree Mean square F numerical value
A 38.473 2 19. 236 38. 347
B 4.434 2 2.217 4.419
Compressibility C 3.053 2 1.526 3.043
Error e 1.003 2 0.502 —
Sum 3.053 8 — —
A 38.932 2 19. 466 15.493
B 18. 824 2 9.412 7.491
Rebound rate C 2.124 2 1. 062 0. 845
Error e 2.902 2 1.451 1. 155
Sum 62.782 — — —
A 0.401 2 0.201 5.594
B 3.117 2 1.559 43.474
Tensile strength C 2.517 2 1.258 35.099
Error e 0.072 2 0.036 —
Sum 6. 107 8 — —
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Table 5 Verification test results

Compressibility ~ Rebound rate Tensile strength

Group number

/% /% /MPa

1 18.610 45.783 13.016

2 17.183 48.590 14. 885

3 18.713 47.303 13.508
Average value 18.169 47.226 13. 803
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Table 6 Performance of asbestos-free gasket without potassium

titanate whisker

Compressibility ~ Rebound rate Tensile strength

Group number

/% /% /MPa

1 19.513 46. 596 9. 046

2 18.307 47.255 10. 565

3 19. 845 49. 105 9.312
Average value 19.222 47.652 9. 641
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Fig. 1 Characterization of potassium titanate whiskers by scanning electron microscopy: (a) without surface treatment, (b) treated by optimized
surface treatment, (c) group 1, (d) group 2, (e) group 3, (f) group 4, (g) group 5, (h) group 6, (i) group7, (j) group 8, (k)

group 9
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