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The Sealing Performance of New Gasketless Flanges
Made by Unplasticized Polyvinyl Chloride
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This paper deals with a new seal system between flange joints without using gasket. This
gasketless flange includes a groove and an annular lip that is machined in one of the flange being in
contact with the other flange to form a seal line when the flanges are assembled. In this study, first,
fundamental dimensions are examined for PVC-U to obtain the best sealing performance. Then, the
effects of material difference and flange nominal size on the sealing performance of new gasketless
flange are investigated for two types of materials, 0.259% carbon steel (S25C JIS) and unplasticized
polyvinyl chloride (PVC-U JIS). It is found that the critical internal pressure where leakage
appears is mainly controlled by the maximum normal stress at the annular lip for each material even
if the flange nominal sizes are different. The gasketless flange made by PVC-U shows the higher
critical internal pressure compared with the case of S25C if the same clamping forces are applied.
The effect of stress relaxation for PVC-U on the sealing performance is also considered. Then, it
may be concluded that this PVC-U gasketless flange also has good sealing performance.
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Table | (a) Physical properties for PVC-U

Physical properties

Coefficient of

Specific .
weight Hardness|water absorption
Imeasurement | JISK JISK
method | 7112 | 7202 | ASTMDS70
PVC-U
(HP101) 1.47 R-119 0.03

. Table 1 (b) Mechanical properties for PVC-U

Mechanical properties

Tensile Strength for |Elasticity Young's Izod impact

strength |Elongation bending for bending | modulus strength
{ MPa (%) {MPa {MPa (MPa | {ki/m : .
(kgf/mrﬁ)l (kgt/mm*)} | (kgt/mm?)}| (kgf/mm?)} kgf - cm/m’)}
measurement JSK JISK ASTM D
method 6745 6745 JISK 7203 |NSK 7203 638 JSK 6745
PVCU 2940
(HP101) 57(5.8) 14 94(9.6) 3300 (340) (300) 5.0(5.1)

Table 2 Dimensions of superseals for PVC-U(mm)

SIZESOA | a b c d e |f [gfh (i |Rj [Rk | | Ib
h=4mm [155.0{120.0{86.5|70.0|60.0{11 4 10.2]1.5|3.5]13.25|28
h=8mm [155.0{120.0|86.5(70.060.0{19(3 {8 [0.2]1.5]3.5/13.25|28
h=co 155.0/120.0| - [70.0]60.0|11 10.2| - [3.5] - 28

O|lw|w
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Table 3(a) Dimensions of superseals for PVC-U(mm)
SIZE | a b c d e |flg|h| i [Rj|Rk]| 1 Ib
250A |400.0{355.0/293.5(277.0{267.0{19{3|80.2]|1.5|3.5|13.25|37
SO0A 1155.0(120.0| 86.5| 70.0 | 60.0 [19]3]8]0.2}1.5(3.5(13.25{28

Table 3(b) Dimensions of GL flanges for S25C(mm)
SIZE| a b c d e |(fglh} i |Rj [Rk] 1|1
250A(400.0{355.0/295.5]|275.5|269.5{36{3|5/0.2|1.514 [13[37
SOA [155.0/120.0| 87.1 | 67.1 | 61.1 |24|3|5]0.2|1.5]4 13|28
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