SEALING SENSE

Using a Torque Wrench to Apply
Stress to a Gasket
Do I really need to use a torque wrench?
By FSA member Michele Lincoln

T

he purpose of using a torque wrench is to apply the target
load for a specific amount of stress on a gasket. For any
given combination of gasket, bolt and flange, a stress range
will ensure that the gasket will seal while, at the same time,
protecting from over tightening that may cause damage
to one of these components. Failure to remain within this
stress range may result in environmental concerns, safety
issues and downtime that can be expensive and dangerous.
Understanding the types of torque wrenches, their
advantages and how to maintain them will help operators
apply the correct stress to gaskets. Specific guidance on a
torque wrench’s use can be found in ASME PCC-1-2013.
This “Sealing Sense” discusses some commonly used torque
wrenches, their capabilities and their maintenance.
TYPES OF TORQUE WRENCHES
A torque wrench is a precision instrument designed to
develop a specific amount of axial force within a fastener.
Like a spring, the fastener needs to be elongated or stretched
a known amount corresponding to a specific force. The axial
force stretches the bolts, and the resultant force from this
stretch clamps the flanges against the gasket. The amount
of stretch is determined by the amount of torque applied to
the bolts. The torque must not be too much or too little so
proper load is achieved while protecting the other components of the bolted flange joint. It sounds simple. However,
several important considerations must be kept in mind to
ensure safety and the accuracy of the torque wrench.
Torque wrenches are available in several
types—including deflecting beam, clicker
or graduated ratcheting, and electronic.
Relatively new to the
market are battery and
air-powered torque
guns.
Figure 1. Typical deflecting beam
torque wrench
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Regardless of which type is used, it should be calibrated to
check its accuracy.
Beam
A beam torque wrench is the most basic, reliable and least
expensive type. One advantage is that it can measure how
much torque is needed to loosen a bolt. A disadvantage to
this model is it can be difficult to use in tight spaces where it
might not be possible to see the pointer needle.
Clicker
The clicker style torque wrench is the most commonly used,
with a typical accuracy level of +/-4 percent to +/-6 percent.
To adjust the torque setting, the handle is unlocked and
turned to set the scale on the handle with the scale on the
shaft. The click sound indicates that the torque setting has
been reached and enables the use of the wrench if the scale
is not visible.
The main disadvantage of a clicker torque wrench is that
it can be sensitive to the shock of being dropped, and the
spring must be reset to the lowest torque setting after each
use. Another disadvantage is that it can take extra time
and effort to turn the graduated handle because it requires
working against the pressure of the main spring. It can
be tiring to set it to a high torque because of working against a heavy spring within the handle.
Electronic
An electronic torque wrench is similar
to the clicker. However, it provides
an electronic readout or torque
selection. A major disadvantage to the electronic
torque wrench is
the higher cost.
Instead of a
Figure 2. Typical clicker
torque wrench
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click, a light or beep is used to indicate that the torque has
Whether tightening the bolts on a manway door or on
been reached.
a process heat exchanger, the proper level of bolt load and
stress must be developed in all of the fasteners. End users
OTHER CONSIDERATIONS
should identify and use the correct torque value and apply
It is important to follow acceptable maintenance and use the torque in increasing steps using the appropriate tightenpractices when using any torque wrench. These include:
ing sequence and process detailed in ASME PCC-1-2013
• Safety glasses should be worn at all times when using
so they do not overload the gasket or bend the flanges. The
any hand tool.
flanges should remain parallel during assembly to prevent
• Do not exceed the recommended working range of
the overload of any one bolt. Failure to achieve this uniform,
the torque wrench. In general, most wrenches have a
pre-determined bolt load or stress can lead to equipment
usable range from 20 percent to 100 percent of full
damage, personal injury or worse.
scale.
The correct torque value is based upon the gasket mate• Do not use handle extensions, such as a pipe fitted
rial being used, the strength of the fasteners and the strength
over the wrenches handle.
of the flanges. Do not rely upon bolt stress torque tables or
• Torque losses occur when using socket extensions or
torque tables found on the internet because these generic
crows foot attachments. The typical rule is to increase tables were not compiled with a specific application in mind.
the torque by 10 percent to account for these losses.
• Dropping a torque wrench on a hard surface can cause CONCLUSION
the instrument to lose calibration. After 5,000 cycles
A torque wrench is a precision instrument and requires a
or up to one year of use, the torque wrench should be skilled craftsman to use it properly. Tightening bolted flange
inspected and recalibrated by the manufacturer or a
joints precisely to a predetermined torque setting requires a
reputable calibration service.
calibrated torque wrench to ensure that the job is performed
• If using a clicker torque wrench, always store it at the correctly. Over-tightening or under-tightening any one or all
lowest level on the scale.
of the fasteners can result in a leak. The only way to protect
• Use a torque wrench to apply the specific torque value against either case with certainty is if a measurement of the
during the final assembly process.
torque is made when it is applied. P&S
• Do not use a torque wrench to loosen fasteners.
NEXT MONTH:
How can the reliability of mechanical seals be improved?
CRITICAL BOLTED FLANGE JOINTS
Some bolted joints are particularly performance or safety
We invite your suggestions for article
critical. Which flanges are critical if leaks or joint failure were topics as well as questions on sealing
to occur during operation? Will you sleep better at night issues. Please direct your suggestions
and questions to sealingsensequestions@
knowing that they were assembled using torque control?
fluidsealing.com.

Image 1. Manway of an HF acid re-boiler
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Image 2. Process heat exchanger
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