Grooved gaskets

Types of gaskets

Grooved gaskets have proven extremely useful in all areas
of industry, including the most demanding sealing tasks.
Our grooved gaskets can be found in conventional power
plants as well as in the primary circuit of nuclear power plants.
In nuclear power plants, they are used e.g. as a heat ex-
changer gasket, as a valve cap gasket or as a manhole
cover gasket on steam generators or pressurisers.

Grooved gaskets have also been used to great success in
the chemical and petrochemical industries. Particularly in
places where there are high pressures and temperatures,
and therefore high bolt loads, to contend with. In order to
avoid damage to the flanges by the metal core, grooved gas-
kets are generally used with layers of PTFE, graphite, alu-
minium or silver. This gives total protection to the flanges, as
the profile geometry has been specifically adjusted to suit
the thickness of the layer.

We have developed a range of profiles to suit the various
properties of the layer materials.

The principal purpose of the soft layers is not however to
protect the flanges, but to provide a secure seal even at low
minimum surface pressures. A triaxial stress is created in
the profiling of the metallic carrier which has been filled with
the layer material. The load capacity is limited by the break-
ing point of the gasket and/or flange material. The stability of
this combination is therefore significantly higher than with a
pure PTFE, graphite, aluminium or silver seal.

Grooved gaskets be produced in sizes ranging from a few
millimetres to a diameter of 4,500 mm on our lathes. The
possibility of producing gaskets with greater diameters or
one-off production from drawings, such as oval gaskets,
can be examined in individual cases. For gaskets in heat
exchangers with partitions, it is necessary to insert partitions
with grooves of the same profile.

Gaskets for flanges with raised face or for smooth flanges
are supplied with a centring ring, so that the gasket is cen-
tred on the bolts. If the width of the centring ring is <= 10 mm,
then this ring is a part of the gasket (fixed central frame). At
greater widths, the integrated has a stress-relieving groove
(illustration 1). A loose centring ring should be used with
gaseous media. The loose centring ring is also advanta-
geous where there are large differences in temperatures
between internal and external diameters. The loose cen-
tring ring is fitted in a groove (illustration 2 and 3).

The illustrations show the layout for a nominal thickness of
the metal core of 4 mm.

lllustration 1

lllustration 2

lllustration 3

Grooved gaskets are available that conform to works stand-
ards WN 100, WN 101, WN 136, WN145 (DINEN 1514-6),
WN 146 and WN 147. Works standards 100 and 101 only
contain a sealing width for all nominal pressure levels.

The sealing width b = (d, - d,)/2 should always increase as
the nominal pressure level increases. Due to the extremely
large difference between oy and o, in grooved gaskets, as
expressed in the application security S;= V'04/0,, , works
standards 100 and 101 can be simplified.
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Grooved gaskets

Materials for the layers

PTFE, graphite and in certain cases silver or aluminium.

Sealing thickness and groove pitch

For flanges with tongue and groove faces and flanges with
male and female faces.

In accordance with works standard 123

w
. Condition as delivered ¥ O
Soft-material layers are generally & =t
supplied glued to the gasket. —=
When putting the gasket into Condition dur Sl
. ondition during use |
use, it should be noted that the R -
gasket is thicker around the lay- ol
ers. <)

We recommend PTFE or graphite as layers for pipelines,
apparatus parts or valves made from austenitic materials.
The layers should be either attached without glue or a low-
chloride adhesive should be used.

In metal casings in narrow gaskets
where by< 0,54 d;", single-part cas-
ings are used and in wide gaskets
with by > 0,5v7d;" [mm] two-part
casings are used.

T d; [mm]

dy [mm]

Grooved gaskets with standard profiling

In the standard profile, the peaks of the groove are on one
level and the troughs are parallel to them. This profiling is
designed in accordance with DINEN 1514-6. The layer thick-
ness for graphite, aluminium and silver should be 0.5 mm
and for PTFE 0.35 mm.

10 90°

This profiling should be used with gaskets for flange con-
nections with male or female faces or tongue and groove
flanges. The minimum requirements are set out in our works
standard WN 123.

Gasket limiting values

to 80 resp. to & 1,5
ab 100 to 300 resp. 4 to 12 2,0
ab 350 to 900 resp. 14 to 36 25
over 900 36 3,0
. with B7A, B9A, B15A = 1,0 mm
Groove pitch t:

with B27A, B29A, B25A= 1,5 mm

! ©

)

)

©

Profiles o

The B7A profile is for use with flange connections with tongue
and groove and male and female faces. The Profile BOA with
integrated centring ring should be selected for use with
smooth flanges and flanges with raised face. With gaseous
media, or where there are large differences in temperature
between internal and external diameters, the Profile B15A
with loose sheet metal centring ring should be used. The
grooved insert ring conforming to E7A is for groove-on-groove
flange connections.

Gasket profiles

Profiles B7A, B9A,
Materials 2 o, @
S o W = &
Recommended max. roughness um from 12,5 50 12,5
of the flange surfaces to 50 100 50
Surface pressure N/mm? o, 15 15 15
limits for 20 °C MM o, 450 450 500
Surface pressure o, 30 30" 30
o N/mm?2
limits for 300 °C (0} 390 390" 420

Profile Cross-section
B7A =
1)  Groove gaskets with PTFE layers are only suitable
B15A, E7TA for use at 280°C to a limited extent.
* Gaskets that are electrically isolated from the usual
pipelines by two PTFE layers can become
€ electrostatically charged. Appropriate measures
- 2 must be taken to discharge any electrical charge
Z,'é E g g g g that may arise depending on the medium.
-~ 0 - @®© —®
50 12,5 12,5
100 25 25
15 80 125
500 500 500
haracteristic val rdingto EN 1
301 95 140 Cha at\)c efs [ da ues accord gt;)gt 3255
can De Tounda on our website unaer
420" 420 420

www.kempchen.de.
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Grooved gaskets

The “convex” grooved gasket

The convex grooved gaskets in Profile B27A, B29A and B25A
exhibit improved sealing properties compared to standard
grooved profiles.

The improvement is achieved by the decreasing depth of the
groove troughs towards the midpoint of the profile. The pro-
filing is created as a step profile.

The sealing layer made from soft, plastic deformable mate-
rial creates a thicker padding at the profile centre line than in
the internal and external zones. The layer thickness for graph-
ite, aluminium and silver should be 0.5 mm and for PTFE
0.35 mm.

The specific surface pressure is greatest at the profile cen-
tre line, causing the sealing layers to flow well into the una-
voidable irregularities and roughness on the flange surface.
Grooved gaskets in Profile B27A, B29A and B25A reduce
edge pressure.

The increased surface pressure at the profile centre line
has a positive effect on the sealing properties in tilted flanges.
With ordinary gaskets, when a flange is strongly tilted (@ ~ 1°)
it causes a raising of the internal diameter of the gasket to be
observed, as the flange is now loading the seal more on the
outer diameter. But with Profile B27A, B29A and B25A the
contact diameter is kept at d;. These gaskets are therefore
particularly suitable for flange connections where the pres-
sures and temperatures are constantly fluctuating.

Profiles

The B27A profile is for use with flange connections with
tongue and groove and male and female faces. The Profile
B29A with integrated centring ring should be selected for
use with smooth flanges and flanges with raised face. The
grooved insert conforming to E27A is for groove-on-groove
flange connections.

Gasket limiting values

With gaseous media or large differences in temperature
between the internal and external diameters, Profile B25A
with loose sheet metal central edge should be used.

Gasket profiles

Profile Cross-section
B27A

B29A
B25A YR
E27A a_——

Surface pressures

The minimum surface pressure g, is determined by the layer
material used with the convex grooved gasket.

The highest permissible surface pressure at a temperature
of 9 is 04 and this determines the “allowable gasket load
reaction”. The maximum allowable surface pressure o, is
determined by the material used in the metal core.

1)  Groove gaskets with PTFE layers are only suitable for use at 280°C to a limited extent.

* Gaskets that are electrically isolated from the usual pipelines by two PTFE layers can
become electro-statically charged. Appropriate measures must be taken to discharge
any electrical charge that may arise depending on the medium.

Profiles B27A, B29A, B25A, E27A
Materials
[eo] -‘q=> [To} .g 0 — .g P © ,.2 — é — ©
S 3% i 2§ 3L d§ 4E g8 38
25 <25 <k Is IE X5 X3 I3 I3
Recommended max. roughness from 125 125 50 12,5 50 125 125 12,5 125
of the flange surfaces HM 4o 50 50 100 50 100 50 25 25 25
Surface pressure , O, 15 15 15 15 15 15 70 100 100
limits for 20 °C i O 350 450 450 500 500 500 500 500 500
Surface pressure N/mm2 O 20 20 20" 20 20" 20 80 110 110
limits for 300 °C g, 210 330 330" 420 420" 420 420 420 500
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Grooved gaskets

Works standard 145 = DIN EN 1514-6 for DIN flanges

Ordering example for a grooved gasket with layers, Profile
B29A, DN 100, PN 40, works standard 145, made of ... ")

Grooved gasket B29A, DN 100, PN 40, works standard 145,
1.4541/PTFE

1) Specify material when placing order
2) Please arrange other thicknesses when ordering.

d,
PN10 PN16 PN25 PN40 PN63 PN100 PN 160 PN 250 PN 320 PN 400

220
270
320
375
426
s IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

530
630

730
830
930

(LD 1040
(PILE 1250
(UL 1440

(DO 1650
(DO 1850
»ZI00E 2050

7ZILS 2250
PZUUS 2460
2600 mwloyq]

2800 mzeicly)
<08 3100

- Flanges compliant with the standard not available *WN 145
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Grooved gaskets

For flanges in accordance with ANSI B16.5

NPS
1/2
%
1
1%
11/2
2
21/2
3
3%

8
10
12

14
16

18

Works standard 146 for flanges in accordance with ANSI
B16.5

Ordering example for a grooved gasket with layers, Profile
B9A, NPS 5, for ANSI flanges, Class 600, works standard
146, made of ... V):

Grooved gasket BO9A, NPS 5, Class 600, works standard
146, 1.4541/graphite

") Specify material when placing order

2) Please arrange other thicknesses when ordering.

- Flanges compliant with the standard not available

Dimensions in mm
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Grooved gaskets

Works standard 147 for flanges in accordance with ASME
B16.47 Series A

Ordering example for a grooved gasket with layers, Profile
B9A, NPS 30, for flanges in accordance with ASME B16.47,
Series A, Class 600, works standard 147, made of ... »:

Grooved gasket B9A, NPS 30, Class 600, works standard
147, 1.4541/graphite

1) Specify material when placing order

2) Please arrange other thicknesses when ordering.

For flanges in accordance with ASME B16.47 Series A

650
705
755

805
855
905

960
1010
1060

1110
1160
1210

1260
1310
1360

1410
1460
1510

- Flanges compliant with the standard not available Dimensions in mm
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Grooved gaskets

Works standard 101* for DIN flanges

Ordering example for a grooved gasket with layers, Profile
B29A, DN 100, PN 40, works standard 101, made of ...»:

Grooved gasket B29A, DN 100, PN 40, works standard 101,
1.4541/PTFE

* Grooved gaskets can also be manufactured with a sealing
width optimised to the nominal pressure in accordance with
works standard 145

1) Specify material when placing order

2) The thickness of the metal part 3.8 %2 mm at a nominal size of
4. Please arrange other thicknesses when ordering.

For DIN flanges

d,
d, PN10 PN16 PN25 PN40 PN63 PN100 PN160 PN250 PN320 PN 400

H W
oN

a
o

0 O

500
600

700
800
900

1000 1040
1200 1250
1400 1440

1600 1650
1800 1850
2000 2050

2200 2250
2400 2460
2600 2670

2800 2890
3000 3100

=]
3
[}
>
@
o
>
7]
=1
3
3

- Flanges compliant with the standard not available
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Grooved gaskets

Works standard 100* = EN 12560-6 for flanges in accord-
ance with ANSIB 16.5

Ordering example for a grooved gasket with layers, Profile
B9A, NPS 5, for ANSI flanges, Class 600, works standard
100, made of ...":

Grooved gasket BO9A, NPS 5, Class 600, works standard
100, 1.4541/graphite

* Grooved gaskets can also be manufactured with a sealing
width optimised to the nominal pressure in accordance with
works standard 146

For flanges in accordance with ANSI B16.5

Class d,

d, 150

23,0
28,6
36,5

444
524
69,8

82,5
98,4
1111

123,8
150,8
177,8

228,6
282,6
339,7

371,5
422,3
479,4
530,2
581,0
631,8

o
N

- Flanges compliant with the standard not available Dimensions in mm
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Grooved gaskets

Works standard 136* for flanges in accordance with ASME
B16.47 Series A

Ordering example for a grooved gasket with layers, Profile
B9A, NPS 30, for flanges in accordance with ASME B16.47,
Series A, Class 600, works standard 136, made of ..}

Grooved gasket B9A, NPS 30, Class 600, works standard
136, 1.4541/graphite

* Grooved gaskets can also be manufactured with a sealing width
optimised to the nominal pressure in accordance with works
standard 147

1) Specify material when placing order

2) The thickness of the metal part 3.8 *%2 mm at a nominal size of 4.
Please arrange other thicknesses when ordering.

For flanges in accordance with ASME B16.47 Series A

d;

- Flanges compliant with the standard not available Dimensions in mm
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Grooved gaskets

mm Z
|LX J

I d1
d,
For flanges with tongue and groove In accordance with ANSI B 16.21 (150 to 1500)
Conforms to DIN 2691 edition 11.71 (PN 10 to PN 160) Ordering example for a grooved gasket with layers, Profile

Ordering example for a grooved gasket with layers, Profile ~ B7A, NPS 5, wide model, made of )
B7A, DN 100, made of ..."): Grooved gasket, B7A, NPS 5, ANSI B 16.5 wide, tongue and

Grooved gasket, B7A, DN 100, DIN 2691, 1.4571/graphite ~ 9roove, 1.4541/graphite

For DIN flanges For flanges in accordance with ASME/

o0 d, d, d,

22 32 25 35 35

10 24 34 33 43 43

29 39 38 48 51

E 36 50 48 57 64

43 57 54 64 73

51 65 73 83 92

% ;g 86 95 105

108 117 127

65 95 109 121 130 140
80 106 120

100 129 149 132 145 157

125 155 175 ey Ui 13

55 183 203 191 203 216

175 213 233 238 254 270

200 239 259 286 305 324

250 292 312 343 362 381

CUl 343 363 375 394 413

350 395 421 425 448 470

400 447 473 489 511 533

500 549 575 533 550 584

ol 549 Slle 641 667 692
700 751 777

800 856 882 Dimensions in mm

900 961 987

1000 Euelera 10929

Dimensions in mm

1) Specify material when placing order
2) Only for flanges in refrigeration engineering

1 B . .
3) Dimensions in accordance with DIN 2512 ) Specify material when placing order
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Grooved gaskets
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For flanges with male and female In accordance with ANSI B 16.21 (150 to 1500)

Ordering example for a grooved gasket with layers, Profile
B7A, NPS 5, wide model, made of ...»:

Grooved gasket, B7A, NPS 5, ANSI B 16.21 wide, male and
female, 1.4541/graphite

Conforms to DIN 2692 edition 5.66 (PN 10 to PN 100)

Ordering example for a grooved gasket with layers, Profile
B7A, DN 100, made of ..."):

Grooved gasket, B7A, DN 100, DIN 2692, 1.4541/graphite

For DIN flanges For flanges in accordance with ASME/ANSI
narrow wide

d1 d2 d1 d2

18 18 21 35

22 39 24 27 43

28 50 30 34 51

35 57 38 42 64

43 65 o 44 48 73

49 75 2 § 57 60 92

N 61 87 2% = 68 73 105

G 77 109 3 £ 84 89 127

80 90 120 3% :,‘)- 97 102 140

115 149 2 109 114 157

141 175 e 137 141 186

169 203 162 168 216

175 BNEEE 233 213 219 270

200 vl 259 267 273 324

250 et 312 318 324 381

LN 325 363 14 349 356 413

<IN 368 421 16 400 406 470

400 pivA0) 473 18 451 457 533

500 SYAN) 575 502 508 584

600 Gy 675 603 610 692
700 720 777

Dimensions in mm
800 [y 882
900 ey 987
(O0JS 1020 1091
Dimensions in mm 1) Specify material when placing order

2) The gasket thickness is always less than the female face depth
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