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Guardian Metal Bellows Seal
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Control Valves



Guardian Metal Bellows Seal
Design Features

Fugitive emissions, via packing leakage to the
atmosphere, pose a major problem for processes
involving hazardous fluids. The Valtek¨  answer is: The
GuardianTM metal bellows seal.

The compact Guardian metal bellows seal assembly is
Valtek's first choice of bellows seals for installation in
Valtek Mark One valves. The Guardian can handle
temperatures between -320 and 650 degrees Fahrenheit
and pressures to 400 psi.  The typical cycle life for
Valtek's basic design when throttling between 25 and
75 percent open is 200,000 cycles.  Figure 3 shows the
life expectancy of a bellows in a throttling valve in
relationship to working pressure.

When control valves are used in on/off applications, the
cycle life of a metal bellows is 60,000 cycles.  Figure 2
presents a pressure/cycle chart, outlining the estimated
cycle life based on certain working pressures.

Bellows life is affected by the unequal loads applied to
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the bellows, called Òbellows squirm.Ó  The Guardian is
designed with three features that reduce bellows squirm:

¥ Shorter strokes, avoiding the need for long bellows
while increasing bellows life

¥ External pressure provides a stable pressure load on
the bellows

¥ Stem design reduces internal pressure and stress on
the bellows

Other features which help prolong bellows life include:

¥ Bellows is in a relaxed state at valve's closed position,
which reduces stress during throttling

¥ Anti-rotation pin prevents accidental rotation of the
plug and bellows housing which will cause bellows
failure

¥ Large number of convolutions minimizes the amount
of bellows stretch and compression resulting in
lower stress
Telltale tap for leakage
indications

Anti-rotation pin prevents
accidental rotation

Bellows designed in relaxed
state at valves closed position

Shorter strokes permit short bellows

Parts interchangeability
with Valtek Mark One

Stem design reduces internal
pressure and stress on the bellows

Many convolutions
reduce deflection
which minimizes
stress

External pressure
prevents bellows
squirm

Short, compact
design reduces
height
requirements

Figure 1: Guardian Metal Bellows Seal Assembly in 2-inch Mark One



Guardian Metal Bellows Seal
Life Expectancy / CV Data

Additional Bellows Features

¥ Compact, lightweight design allows bellows valve
to be installed in minimal area

¥ Precision formed Inconel 625 bellows with 316L
stainless steel end rings (standard)

¥ Interchangeable off-the-shelf parts are available in
sizes 1/2 through 4-inch

¥ Bellows plug assembly includes: plug, bellows,
anti-rotation pin, upper/lower end rings

¥ Wide temperature range accommodates -320 to
650 degrees Fahrenheit (standard)

¥ Lighter, shorter design allows bellows assembly to
operate in valves mounted horizontally

¥ Rings are welded together with fillerless TIG
welding

¥ Helium leak tested for zero leakage performance

¥ 30,000 nominal full stroke cycle life, can be
increased to more than 100,000 with throttling
cycles

¥ ÒTelltaleÓ tap in bonnet to indicate bellows leakage
Figure 2:
Full Stroke Cycle Life / Pressure Curve
(At temperatures betw
Valve Size Trim Stroke Full
(inches) Number (inches) C

V

1/2 .50 .38 4.0
.31 .38 2.5
.72 .38 7.0

3/4 .50 .38 5.6
.31 .38 2.8
.81 .38 10.8

1 .50 .38 6.6
.31 .38 2.9

1.25 .75 30
11/2 1.00 .75 24

.81 .75 18
1.62 .75 51

2 1.25 .75 38
1.00 .75 28
.81 .75 19

3 2.62 1.00 117
1.62 1.00 70

4 3.50 1.50 198
2.25 1.50 131

Other Trim Numbers available (in equal percent and linear flow
characteristic), contact factory.

Table I: CV Data

Figure 3:
Throttling Cycle Life / Pressure Curve
3een -20 and 650OF)



Guardian Metal Bellows Seal

Cross section of Guardian metal bellows seal shows large
number of convolutions and hole for anti-rotation pin.

Specifications
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Table II: Body Specifications

Sizes 1/2, 3/4, 1, 11/2, 2, 3, 4-inch

Forms Globe, Angle, Expanded Outlet

Characteristics Equal percentage, linear

Bellows Inconel 625 (standard), Hastelloy C,
Material other weldable materials

Bonnets Standard, Extended, Cryogenic

Packing Standard, Twin seal

Packing Teflon V-ring, Glass-filled Teflon,
Material asbestos free packing w/Inconel

wire, Grafoil, others as required

Gasket Types Flat: Teflon, Kel-F
Spiral wound:

304 stainless / asbestos free
316 stainless / asbestos free
316 stainless / Grafoil

Guides Glass-loaded Teflon, Grafoil,
bronze, Stellite

Table III: Actuator Specifications

Actuators Spring cylinder: Sizes 25, 50, 100 sq.in.
Hydraulic: Bore size 21/2-inch
Manual handwheel: sizes, 9, 12-inch

diameters

Positioner Pneumatic: 3-15, 3-9, 9-15, 3-7,
Signals 7-11, 11-15 psi

Electro-pneumatic: 4-20, 4-12, 12-20,
10-50 mA

Table IV: Bellows Effective Area*

Model Body Size Bellows Effective*
Number (inches) psi Bellows

Rating Area

1-LP 1/2, 3/4, 1 160 .886

1-HP 1/2, 3/4, 1 310 .886

2-LP 11/2, 2 160 1.916

2-HP 11/2, 2 310 1.916

3-LP 3 160 2.835

3-HP 3 310 2.835

4-LP 4 160 3.343

4-HP 4 310 3.343

* Effective bellows area should be used for actuator sizing instead
of
   stem area.
Ordering Information
The following information must be taken into consider-
ation when ordering a Mark One Guardian metal
bellows seal valve:

1. Valve body type: globe, angle, or expanded outlet

2. Valve's operating conditions: inlet and outlet pres-
sure, temperature, flow rate, fluid's specific grav-
ity, and throttling or on/off application (If service
conditions exceed GuardianÕs limit, specify Guard-
ian II formed bellows valve.)

3. Maximum operating temperatures and pressures

4. Flange rating

5. Materials required: Body, bonnet, trim, packing
and guides

6. Actuator requirements: Type (cylinder, manual),
failure action and size

7. Positioner signal requirements

8. Accessories requirements



Guardian Metal Bellows Seal
Dimensions
Clearance
Bellows ANSI ANSI/ISA above

Body Rating B H actuator for
(psi) Class 150, Class Class Class disassembly

300, 600 150 300 600
1/2 - 3/4 160 8.5 216 7.3 184 7.6 194 8.1 206 1.5 38 5.8 146 4.0 102
1/2 - 3/4 310 8.5 216 7.3 184 7.6 194 8.1 206 1.5 38 6.5 165 4.0 102

1 160 8.5 216 7.3 184 7.8 197 8.3 210 1.8 44 5.8 146 4.0 102

1 310 8.5 216 7.3 184 7.8 197 8.3 210 1.8 44 6.5 165 4.0 102

11/2 160 9.5 241 8.8 222 9.3 235 9.9 251 2.3 58 8.0 203 5.3 133

11/2 310 9.5 241 8.8 222 9.3 235 9.9 251 2.3 58 8.4 213 5.3 133

2 160 11.5 292 10.0 254 10.5 267 11.3 286 2.3 58 8.2 208 6.0 152

2 310 11.5 292 10.0 254 10.5 267 11.3 286 2.3 58 8.6 219 6.0 152

3 160 14.0 356 11.8 298 12.5 318 13.3 337 3.4 86 9.9 251 7.3 184

3 310 14.0 356 11.8 298 12.5 318 13.3 337 3.4 86 10.4 264 7.3 184

4 160 17.0 432 13.9 353 14.5 368 15.5 394 5.2 133 13.8 351 10.0 254

4 310 17.0 432 13.9 353 14.5 368 15.5 394 5.2 133 14.8 376 10.0 254

A

NOTE: All dimensions are to be used for estimating only.
See factory for certified dimensional drawings.

Table V: Dimensions (inches/mm)
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Guardian Metal Bellows Seal
Valtek Incorporated has established industry leadership in the design and manufacture of its products.  When properly selected, each product is designed to perform its intended function
safely during its useful service life.  However, it is necessary that ValtekÕs customers be fully aware of its responsibilities when using these products.

Each Valtek product may be used in numerous applications under a wide variety of industrial service conditions.  Although Valtek can, and often does, provide general guidelines, it is not
possible to provide application specific data and warnings for all conceivable applications.  The purchaser must therefore assume the ultimate responsibility for the proper selection,
installation, operation and maintenance of the products.  It is imperative that the purchaser obtain and read Installation, Operation, Maintenance (IOM) Instructions 12 and train its employees
and contractors in the safe use of the products in connection with the purchaserÕs manufacturing processes.

While the information and specifications presented in this literature are believed to be accurate, they are supplied for informative purposes only and should not be considered certified or
as a guarantee of satisfactory results by reliance thereon.  Nothing contained herein is to be construed as a warranty or guarantee, express or implied, regarding any matter with respect
to this product.  Because Valtek is continually improving and upgrading its product design, the specifications, dimensions, and information included herein are subject to change without notice.

Valtek will continue to provide its customers with the best possible products and service available. Should you have any questions about these provisions or about ValtekÕs products in general,
contact your local Valtek representative or the factory directly for assistance.

Inconel is a trademark of Huntington Alloy. Hastelloy is a trademark of Cabit Corporation. Kel-F is a trademark of Dow Chemical. Teflon is a registered trademark of E.I. du Pont de Nemours
and Company.

Flowserve Corporation has established industry leadership in the design and manufacture of its products.  When properly selected, this Flowserve product is designed to perform its
intended function safely during its useful life.  However, the purchaser or user of Flowserve products should be aware that Flowserve products might be used in numerous applications
under a wide variety of industrial service conditions.  Although Flowserve can (and often does) provide general guidelines, it cannot provide specific data and warnings for all possible
applications.  The purchaser/user must therefore assume the ultimate responsibility for the proper sizing and selection, installation, operation and maintenance of Flowserve products.
The purchaser/user should read and understand the Installation Operation Maintenance (IOM) instructions included with the product, and train its employees and contractors in the safe
use of Flowserve products in connection with the specific application.
While the information and specifications presented in this literature are believed to be accurate, they are supplied for informative purposes only and should not be considered certified or
as a guarantee of satisfactory results by reliance thereon.  Nothing contained herein is to be construed as a warranty or guarantee, express or implied, regarding any matter with respect
to this product.  Because Flowserve is continually improving and upgrading its product design, the specifications, dimensions and information contained herein are subject to change
without notice.  Should any question arise concerning these provisions, the purchaser/user should contact Flowserve Corporation at any of its worldwide operations or offices.

  For more information, contact: For more information about Flowserve, contact www.flowserve.com or call USA 972 443 6500

Regional Headquarters

1350 N. Mt. Springs Prkwy.
Springville, UT  84663
Phone 801 489 8611
Facsimile 801 489 3719

12 Tuas Avenue 20
Republic of Signapore 638824
Phone (65) 862 3332
Facsimile (65) 862 4940

12, av. du Québec, B.P. 645
91965, Courtaboeuf Cedex,
France
Phone (33 1) 60 92 32 51
Facsimile (33 1) 60 92 32 99

Quick Response Centers

5114 Railroad Street
Deer Park, TX 77536  USA
Phone 281 479 9500
Facsimile 281 479 8511

104 Chelsea Parkway
Boothwyn, PA 19061  USA
Phone 610 497 8600
Facsimile 610 497 6680

1300 Parkway View Drive
Pittsburgh, PA 15205   USA
Phone 412 787 8803
Facsimile 412 787 1944
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Flowserve and Valtek are registered trademarks of Flowserve Corporation.

©1998 Flowserve Corporation.  Flowserve Corporation, Valtek Control Products, Tel. USA 801 489 8611
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