
Mechanical Seals 
 for the Oil & Gas Industry

E N G I N E E R E D  S E A L I N G  S O L U T I O N S

DESIGNED TO MEET API STANDARD 682



Equipment selection and operation in hydrocarbon  

processing plants is based on reliability, personnel safety, 

and environmental impact. For these reasons, properly 

designed mechanical sealing systems are of primary  

importance. FSI has specialized products to meet  

these requirements.

The products handled in oil and petrochemical processing 

range from viscous refinery bottoms to liquified petroleum 

gases (L.P.G.) to flammable gases.  

Typical Refinery Products

•฀฀crude oil  

•฀฀heavy gas oil  

•฀฀residual oils

•฀฀heavy bottoms

•฀฀light gas oil

•฀฀gasoline

•฀฀pipeline service

•฀฀hot oil & heat transfer fluids

L.P.G. / Light Hydrocarbon Products

•฀฀butane  

•฀฀isobutene  

•฀฀methane

•฀฀ethane

•฀฀ethylene

•฀฀propylene

•฀฀LNG

•฀฀propane

Careful consideration must be taken when selecting pumps 

and mechanical seals for these products. Temperature 

ranges of sub zero to 800F, low specific gravity hydrocarbons, 

products handled near their vapor pressure, and flammable 

liquids all present unique challenges for proper mechanical 

seal selection as well as dependability.

FSI offers a range of single, double, and tandem heavy duty 

cartridge seals designed and engineered to accommodate 

the various centrifugal pumps built to API 610 standards, as 

well as specialty pumps encountered in the oil and  

gas industry.   

•฀฀Goulds Pumps

•฀฀MET-PRO / Dean

•฀฀Sulzer

•฀฀Byron Jackson

•฀฀Flowserve

•฀฀IDP

•฀฀United Centrifugal

•฀฀National

•฀฀Pacific

•฀฀Bingham

•฀฀Ebara

•฀฀Afton

•฀฀Schlumberger

•฀฀Duriron

•฀฀ClydeUnion

•฀฀Allweiler

•฀฀Ruhrpumpen

•฀฀Ingersoll-Rand

Mechanical seals manufactured by FSI include balanced 

rotating flexible element pusher seals, stationary flexible 

element pusher seals, rotating and stationary metal bellows 

seals, and stationary and rotating high temperature metal 

bellows seals.  All cartridge seal assemblies are pressure 

tested per the API 682 guidelines and test criteria. 

Fluid Sealing International (FSI) designs and manufactures a range of mechanical 

sealing products for the diverse applications encountered in the oil and gas industry. 

These products are in accordance with API Standard 682 for shaft sealing systems. 



•฀ ฀Tandem฀design฀for฀safety฀and฀near฀zero฀emissions
•฀ ฀Containment฀of฀primary฀seal฀leakage฀for฀controlled฀disposal
•฀ ฀Balanced฀multi-spring฀inner฀seal
•฀ ฀Full฀pressure฀rated฀outer฀seal฀for฀product฀containment
•฀ ฀Pumping฀ring฀for฀positive฀barrier฀fluid฀circulation
•฀ ฀Designed฀to฀operate฀with฀API฀Plan฀52฀piping฀arrangement
•฀ ฀Hydropad฀rotating฀face฀available฀on฀inner฀seal  

FSI Type 3B-1/BA Dual Cartridge Pusher Seal

Materials of Construction

Metal:  316SS, Alloy C-276, Alloy 20

Seal Faces:  Carbon rotating faces,  
silicon carbide and Ni tungsten carbide 
stationary faces 

Secondary Seals:  Nitrile, Fluoroelastomer, 
Perfluoroelastomer, EPR, PTFE

•฀ Balanced฀multi-spring฀pusher฀seal
•฀ Standard฀flush,฀vent฀and฀drain฀ports
•฀ Carbon฀or฀non-sparking฀bronze฀restriction฀bushing
•฀ Optional฀multiport฀flush฀for฀improved฀heat฀dissipation
•฀ Hydropad฀rotating฀face฀available฀for฀increased฀fluid฀film฀lubrication

FSI Type 3B-1 Single Cartridge Pusher Seal

Materials of Construction

Metal:  316SS, Alloy C-276, Alloy 20

Seal Faces:  Resin and metal  
impregnated carbon, silicon carbide,  
Ni tungsten carbide 

Secondary Seals:  Nitrile, Fluoroelastomer, 
Perfluoroelastomer, EPR, PTFE

Operating Parameters

Pressure:  Up to 750 psig

Temperature:  -40 F to +400 F 
(-40 C to + 204 C)

Specific Gravity:  .37 and higher

Sizes:  ½” through 5 ½”

API 682 Arrangement 1
Type A Seal shown

STATIONARY FACE ROTARY FACE GLAND BUSHING SEAL SLEEVE

API  682 Arrangement 2 Dual Seal Unpressurized
Type A Seal shown / Type B & C optional

Operating Parameters

Pressure:  Up to 750 psig

Temperature:   

Water: 32F to 275F  
(0 C to 135 C)

Other liquids:  -40 F to +400 F 
(-40 C to + 204 C)

Specific Gravity:  .37 and higher

Arrangement 1 Bushing & Flush Options

Floating Bushing Segmented Bushing Multi-Port Flush Pumping Ring



Seal Types

Type A: 

Rotating pusher  

seal with o-rings  

and multiple springs

Type B: 

Rotating metal  

bellows seal  

with o-rings

Type C: 

High-temperature 

metal bellows seal 

with flexible graphite 

secondary seals

Arrangements

Arrangement 1: 

Single seal

Arrangement 2: 

Dual unpressurized 

(Tandem)

Arrangement 3: 

Dual pressurized 

(Double)

Type A / Arrangement 1 single seal has a rotating flexible  

element as the standard configuration. Stationary flexible element is  

optional and must be called out on the data sheet. Standard flush is single 

point, and standard restriction bushing is fixed design. Optional multi-port 

flush as well as floating or segmented bushings are supplied based on 

application requirements. A pumping ring is also available when seal is 

designed for API Plan 23 operation.

Type B / Arrangement 1 single seal has a low temperature  

rotating metal bellows element as the standard configuration. Stationary 

metal bellows is available as an option and must be called out on the data 

sheet. The porting and bushing standards and options are the same as  

the Type A seal.

Type C / Arrangement 1 single seal has a high temperature  

stationary metal bellows element as the standard configuration. Rotating 

bellows are optional and must be called out on the data sheet. In addition 

to the porting and bushing options for Type A/B seals, the Type C seal  

can be supplied with a steam purge bushing for more efficient steam 

quench in coking applications.  

Arrangements 2 and 3 designate dual seals of the A, B,  

and C Types for use in either unpressurized (Arrangement 2 / API Plan 52)  

or pressurized (Arrangement 3 / API Plan 53) services. Both the pusher  

type seal and metal bellows seal utilize rotating flexible elements. Both  

arrangements also incorporate a pumping ring for forced circulation of  

barrier fluid for cooling of the outboard seal. Inboard seal cooling is  

accomplished with a seal flush. The inboard seals for pressurized  

operation must have an internal (reverse) balance feature to maintain  

face contact in the event of barrier fluid pressure loss.

All of the above pertains to wet contacting mechanical seals as they apply to API general purpose applications and services.

API Standard Seal Types and Arrangements
Shaft sealing systems as designated in API-682 are defined by three primary seal types and arrangements.  

Included in these seal types are the recommended flush plans for each arrangement.



•฀ Rotating฀metal฀bellows฀standard฀(฀stationary฀bellows฀optional)
•฀ No฀dynamic฀gaskets฀–฀eliminates฀fretting฀and฀face฀hang฀up
•฀ Hydraulically฀balanced฀to฀extend฀seal฀face฀life
•฀ Standard฀flush,฀vent฀and฀drain฀ports
•฀ Carbon฀or฀non-sparking฀bronze฀restriction฀bushing

•฀ High฀temperature฀stationary฀bellows฀
•฀ Static฀graphoil฀or฀elastomer฀gasketing฀to฀eliminate฀hang฀up฀and฀fretting
•฀ Stationary฀bellows฀compensates฀for฀perpendicular฀alignment฀issues
•฀ Standard฀steam฀purge฀bushing฀for฀more฀efficient฀quench฀and฀API฀Plan฀62  

•฀ Double฀pressurized฀design฀for฀safety฀and฀zero฀emissions
•฀ Designed฀to฀operate฀with฀API฀Plan฀53฀piping฀arrangement
•฀ Pumping฀ring฀for฀positive฀barrier฀fluid฀circulation
•฀ Maximum฀containment฀of฀hazardous฀fluids
•฀ Inner฀seal฀double฀balanced฀to฀withstand฀pressure฀reversal
•฀ Full฀containment฀outer฀seal฀with฀same฀pressure฀rating฀as฀inner฀seal

API 682 Arrangement 1 

Type B Seal shown
FSI Type 6040 Single Cartridge Metal Bellows Seal

FSI Type 6090 Single Cartridge Metal Bellows Seal

FSI Type 6080 Dual Cartridge Metal Bellows Seal

Materials of Construction

Metal:  316SS, 304SS, C42 Alloy

Bellows:  AM350 Alloy, heat treated 
Inconel 718

Seal Faces:  Resin and metal  
impregnated carbon, silicon carbide,  
Ni tungsten carbide

Secondary Seals:  Die formed  
graphoil, Nitrile, Fluoroelastomer,  
Perfluoroelastomer, EPR, PTFE

Materials of Construction

Metal:  316SS and low expansion alloy

Bellows:  Inconel 718

Seal Faces:  Carbon, silicon carbide,  
Ni tungsten carbide 

Secondary Seals:  Die formed graphoil, 
Perfluoroelastomer

Materials of Construction

Metal:  316SS and low expansion alloy

Bellows:  Inconel 718

Seal Faces:  Carbon, silicon carbide,  
Ni tungsten carbide 

Secondary Seals:  Die formed graphoil, 
Perfluoroelastomer, Fluoroelastomer

Operating Parameters

Pressure:  Up to 400 psig

Temperature:  -40F to + 400 F  
(-40C to +204C)

Other liquids:  -40 F to +400 F  
(-40 C to + 204 C)

Specific Gravity:  .45 and higher

Sizes:  1.00” to 4.75”

Operating Parameters

Pressure:  Up to 300 psig

Temperature: -100 F to 800 F  
(-73 C to 427 C)

Sizes:  1.00” to 5.00”

Operating Parameters

Pressure:  Up to 300 psig

Temperature: -40 F to +400 F  
(-40 C to + 204 C)

API 682 Arrangement 1
Type C Seal shown

API 682 Arrangement 3 Dual Seal Pressurized
Type B Seal shown / Type A & C optional
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Auxiliary Seal Support Systems

•฀ API฀Rated฀Reservoirs฀for฀Plan฀52฀&฀53฀Operation

•฀ Heat฀Exchangers฀for฀Plan฀21฀&฀23฀Operation

•฀ Flow฀Control฀Meters฀for฀Plan฀32฀Operation

•฀ Cyclone฀Separators฀for฀Plan฀31฀Operation

•฀ Orifice฀&฀Throttle฀Bushing฀฀for฀Plan฀11,฀13,฀32฀Operation

922 Second Avenue 

Coraopolis, Pennsylvania 

15108 

Springs 

Guateng Province 

South Africa

Typical API Plan 11 / 52 Arrangement

Plan 11 takes recirculation from 

pump discharge to seal chamber  

at seal faces, flushes faces and  

flows across the seal back into  

the pump. Plan 52 is an external 

reservoir providing buffer fluid for  

the outer seal in an unpressurized 

dual seal arrangement. During  

normal operation, circulation is  

maintained by an internal pumping 

ring. The reservoir is continuously 

vented to a vapor recovery system  

or flare, and is maintained at a  

pressure lower than the pressure  

in the seal chamber.
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