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Optimum Design of Seal Surface Gap of Hard Sealed Ball Valve Based on
Uniform Test Design
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Abstract: For the sealing performance of hard — sealed ball valves the uniform test design method is applied. The
difference between the different pressure angles the sealing width and the sealing surface clearance value of the
sealing surface average diameter and the inlet seat sleeve outer diameter ratio is determined by quadratic polynomial
regression analysis. The significance of the influence on the clearance value of the sealing surface is the pressure
angle the sealing width and the ratio of the average diameter of the sealing surface to the outer diameter of the inlet
seat sleeve. When the multi — variable optimization is obtained when the pressure angle is 44° the sealing width
is 6.30 mm and the ratio of the average diameter of the sealing surface to the outer diameter of the inlet valve seat
sleeve is 0. 86 the maximum clearance value of the sealing surface of the hard seal fixed ball valve is 0. 0077 mm.
The optimization effect is obvious.
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— 1(°) /mm Dy /Dy
1 40.5 5.2 0.86
41 5.4 0.87
41.5 5.6 0.88
’ 4 5.8 0.89
5 o 2.5 6.0 0.90
43 6.2 0.91
5.5 6.4 0.92
44 6.6 0.93
4.5 6.8 0.94
45 7.0 0.95
’ 2
5 N Dy /Dy
2.1 ’
2
o X, X, X,
. NI 6(43) 1(5.2) 7(0.92)
N2 10( 45) 8(6.6) 6(0.91)
o N3 2(41) 9(6.8) 8(0.93)
2.2 N4 1(40.5) 4(5.8) 5(0.90)
5.7 MPa NS 4(42) 6(6.2) 10(0.95)
A ° N6 8( 44) 3(5.6) 9(0.94)
8 kN ° N7 7(43.5) 10(7.0) 4(0.89)
’ N8 9(44.5) 5(6.0) 2(0.87)
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Y= -0.01285430626 - 0. 006266838074 X, +
0. 04043413170X, +0. 0023475737971 X; -
0. 4207950294 X; —0. 0015919405105X X, +
0. 018522798969.X, X,

(1)
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N DMP /DJH
5
1 0.0121 0.0121 0. 0000
2 0.0122 0.0122 ~0. 0000
3 0.0072 0.0072 0. 0000
4 0. 0096 0.0096 -0.0000
5 0.0135 0.0135 -0. 0000
6 0.0117 0.0117 0. 0000
7 0.0085 0.0085 0. 0000
8 0.0077 0.0077 -0.0001
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