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The term blow out refers to the catastrophic failure of a 
gasketed joint. It occurs when load has been reduced 
to where the hydrostatic end force approaches that of 

the bolt load. At that point gasket stress is effectively equiva-
lent to the contained pressure, and the joint is forced apart, 
causing a rapid release of pressure. The result is an instanta-
neous and forceful leak of the contained fl uid. 

Any bolted fl ange connection can be forced apart to 
the point where the gasket blows out by simply increasing 
the internal pressure to a point of failure. Some gasket types 
will rupture near their blow out pressure as the friction that 
retained them is overcome. Bolt area, diameter, stress and 
stiffness and elasticity of the joint are the major factors that 
determine the blow out pressure. 

Role of the Gasket
Blow outs can result in two types of gasket failure modes. The 
fi rst is where the gasket material loses integrity and a portion 
is physically ripped apart and forced from the fl anged connec-
tion by the internal pressure (see Figure 1). The other is where 
gross leakage occurs with the gasket material remaining basi-
cally intact. Either case results in a leak, which can be danger-
ous, hazardous, environmentally harmful and expensive.

A common misconception is that blow out is a simple 
function of the tensile strength of the gasket material. However, 
the root cause of blow out is normally the result of a lack of suf-
fi cient bolt load and consequent gasket stress. With properly 
designed and installed connections, the bolt load force acting 
on the gasket surface is much higher than the force on the 
gasket ID due to the media pressure. Blow out occurs when 
bolt load is reduced to the point of gasket failure.

Gasket Selection and Installation
Selection of the correct gasket type and proper installation 
are the key factors in avoiding blow outs. Incorrect gasket 
selection can lead to excessive relaxation, chemical attack, 
heat degradation or the gasket crushing under the available 
bolt load. All these factors can result in a loss of compressive 
load and create the potential for blow out. Specifi cations for 
gaskets in each service should be developed in consultation 

with the manufacturer. 
Gasket selection is only part of the process in avoiding 

the problem. Proper installation is also necessary to ensure 
the gasket has the suffi cient load to create a seal and maintain 
the seal against the internal pressure. Since all gaskets relax 
to varying extents, especially at elevated temperature, know-
ing the potential amount of relaxation in the joint should be 
considered in the preload selection. 

Flanges
Further considerations on installation include checking that 
the fl anges are in good condition and free of cuts or exces-
sive warpage, and piping is properly aligned. The gasket 
manufacturer should be consulted for the proper fl ange sur-
face fi nish for the gasket type used. While most gasket types 
require 125 to 250 micro-inch AARH, some exceptions do 
exist. The April 2008 Sealing Sense provided guidelines on 
surface fi nishes to use for various gasket types (see www.
pump-zone.com).

Fasteners
Fasteners should be in good condition (preferably new), 
and an appropriate lubricant should be used on the threads 
and nut faces. Fasteners with suffi cient strength to produce 
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Figure 1. Gasket rupture from blow out
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the gasket assembly stress recommended by the gasket manufacturer and maintain 
proper load at operating conditions should be selected. The use of hardened washers 
should be considered to help evenly distribute load and reduce galling. 

The bolt up should use calibrated torque wrenches. If more accuracy is needed 
for the joint, other measures such as bolt tensioning and ultrasonic verifi cation may 
be considered. With a torque wrench, generally follow a cross bolting pattern in 1/3 
increments of the fi nal torque per complete pass. Once the fi nal torque is achieved, 
a rotational pattern may be followed for at least two passes until there is no further 
nut rotation. It is sometimes benefi cial to retorque the fasteners after a waiting 
period. However, any further re-tightening to compensate for relaxation should 
only be done in consultation with the gasket manufacturer. Documents such as 
ASME PCC-1 provide guidelines for effective joint assembly procedures.

Conclusion
Blow outs can be avoided with proper gasket selection and installation procedures. 
Consultation with the gasket manufacturer before installation will help ensure that 
adequate stress will be maintained on the gasket during all phases of operation—
from start-up to shutdown—to prevent blow out failures.

Next Month: How can packing solve my sealing problem?

We invite your questions on sealing issues and will provide best efforts answers based on 
FSA publications. Please direct your questions to: sealingsensequestions@fl uidsealing.com.

P&S

Fluid Sealing Association
Sealing Sense is produced by the Fluid Sealing Association as part of our com-
mitment to industry consensus technical education for pump users, contractors, 
distributors, OEMs and reps. As a source of technical information on sealing sys-
tems and devices, and in cooperation with the European Sealing Association, 
the FSA also supports development of harmonized standards in all areas of fl uid 
sealing technology. The education is provided in the public interest to enable a 
balanced assessment of the most effective solutions to pump systems technology 
issues on rational Total Life Cycle Cost (LCC) principles.

The Gasket Division of the FSA is one of six with a specifi c product tech-
nology focus. As part of their mission they develop publications such as the 
Metallic Gasketing Technical Handbook as well as joint publications such as the 
newly revised ESA/FSA Flange Gaskets – Glossary of Terms, and Guidelines for 
safe seal usage - Flanges and Gaskets as well as the FSA/ESA Gasket Installation 
Procedures which are available in eight languages. These are intended to comple-
ment the more detailed manufacturer’s documents produced by the member 
companies.

The following members of the Gasket Division sponsor this Sealing Sense 
series:

American Falcon, Inc. 
Daikin America, Inc.
Donit Tesnit d.d.
Empak Spirotallic Mexicana SA de CV
The Flexitallic Group
Garlock Sealing Technologies
W.L. Gore & Associates, Inc.
GrafTech International Holdings, Inc.
John Crane
Lamons Gasket Co.

Latty International S.A.
Leader Global Technologies
Nippon Pillar Corp. of America
SGL Technic Polycarbon Division
Slade, Inc.
Teadit International
Teijin Aramid USA, Inc.
Thermoseal Inc.
Triangle Fluid Controls, Ltd.
YMT/Inertech, Inc. 

Pump control got you 
in over your head?
Control Techniques dedicated variable 
frequency pump drive solutions can 
come to your rescue!

Maximize uptime and keep energy 
savings from going down the drain with 
redundant multi-master multiplex pump 
control. Other standard features include:

• Dedicated constant pressure control
• Power range from 1/3 to 2,900 hp
• Dynamic V/Hz control for energy 

optimization
• Indoor, outdoor UL-rated packages
• Motor, pump and system protection
• Energy efficient – save up to 60%

Go to www.emersonct.com/ps2 for full 
product details and FREE tools and tips on 
energy-saving pump controls.
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