








Problem:

The main problem with this
application was time for
installation and removal.
Each installation required
about 24 man-hours
utilizing heating rods and

a 1-1/2” impact. Removal
required about 24 to 40
man-hours.

Superbolt® Solution:

The application shown
utilized (12) 2-3/4”
Torquenuts® with
Flexnuts®. Installation of
the studs, tensioners, and
Flexnuts required only

3 man-hours. Only two
workers were required for
the job. Total tightening
time after the Flexnuts and
tensioners were seated
was about 35 minutes.
Eight jackbolts were
tightened to 156 ft-Ibs for a
bolt stress of 45,000 psi.

Two workers at 180° apart tighten the flange in a star pattern. Impacts are

used to tighten close to the target torque.

Hand torque wrenches are used for the final pass. Tightening completed

in 35 minutes!
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ne Stop Valve:
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failure or stress corrosion cracking.

In 1995, three studs on this unit failed
UT due to cracks in the threaded
portion of the stud in the valve body
and were drilled out and replaced
with much effort and overtime.

Superbolt® Solution: All studs were
replaced in 1997. Direct tensioning
with Superbolt® is expected to make
future stud replacements easier

as the stud is never forced into the
housing by torquing.

Installation - the total tightening time
with two workers was 3 hours for
both valves. This included time to
stop and confirm stud stretch with
an extensiometer on all studs. The

Problem: Past problems whether tightening with stud stretch was found to be very
include steam leaks due to heating rods or with a repeatable. Final jackbolt torque was
insufficient stud stretching hydraulic wrench. Another 155 ft-Ibs to achieve a stud stretch in
when torque values possible disadvantage as the target range of .019” - .024”.
were used to stretch the mentioned by the turbine
studs and galled threads engineer, is the fact that Removal - after 18 months of
resulting in repairs and nut decarbonization of thread operation, removal was fast and
replacements. surfaces can sometimes easy, requiring only two hours.

occur when the stud is Tensioners were cleaned, relubed,
The large 4” diameter heated and can increase and re-installed with stretch results
nuts were prone to galling the chances of fatigue consistent to the initial installation.

Old versus new - Superbolt tensioners on the right.
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Previously, stud heaters were used, but
because of the awkward location obtaining a
leak free seal was difficult. Superbolt® High
Temperature Tensioners were installed,
eliminating previous bolting problems and
decreasing installation and removal times.



Problem: The inverted position of

these nuts make it difficult to obtain the
required preload (45,000 psi). Several
nuts located further underneath the ends
of the unit, are awkward to reach.

Before the studs can be preloaded,
initial clearances in the horizontal

joint are taken up, usually by hammer
wrenching. Galling of thread surfaces
and spot faces promotes seizure of the
nut on the stud.

Solution: The use of High Temperature
Mechanical Tensioners from Superbolt®
made it possible for two workmen to
accurately stress the studs in only

3 hours. This was accomplished by
tightening the jackbolts in the tensioners
with a 3/8” hand-held torquewrench. The
need for heavy tightening equipment

Westinghouse M32 Steam Turbine,
split case bolting. 45,000 psi bolt
stress.

Problem: Traditional methods of
bolting, such as stud heaters and
hammer wrenching, are inaccurate and
often jeopardize employee safety.

Previous to the installation of Superbolt®
Torquenuts, this application was not only
time consuming to bolt, but dangerous.

Solution: Superbolt® has taken

great steps in increasing the safety of
employees while providing fast and
effective ways of bolting. Our patented
multi-jackbolt design makes installation
quick and safe, only requiring simple
hand tools to reach desired torque.

Westinghouse Steam
Turbine Split Casing:
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is eliminated. Preload is applied in pure
tension thus eliminating galling. Removal
of the tensioners is just as easy. Once
preload is released, the studs are hand
tight. Therefore, the studs will not seize
into the housing. Superbolt® Tensioners
are reusable making them a permanent
and economical solution.

Steam Turbine:

The awkward, overhead position of these
studs proved to be ideal for the use of
Superbolt® products. Complete tensioning
time was only 6 hours! The estimated time
savings this turnaround is 2 days!




Turbine/Generator Coupling
Radial Expansion Bolts:
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diameter bolts required tightening to 12,563 ft-Ibs with a hydraulic wrench.

Small 3/8” torque wrenches for low, 74 ft-Ib set screw torque. Original 3 1/8”

Expansion Bolt Components.

Old Method: High speed turbine
couplings often utilize fitted bolts
which can be difficult to install and
remove. Often, hydraulic jacks are
required to remove the fitted bolts
and sometimes they need to be
drilled out. Stud drilling can take as
much as a full shift per stud. This
can increase the unit outage time
if the turbine work falls within the
critical path of the outage.

Solution: Superbolt® Radial
Expansion Bolts transmit a large
radial force to the coupling hole but
are inserted and removed with the
ease of a loose fitting through-bolt.
Installation or removal of the full set
of bolts can be achieved in only a
few hours with a small, 3/8” drive
torque wrench. Perfect alignment of
the holes is achieved every time.

Comparison to hydraulic radial
fit bolts: Hydraulic bolts are more
complicated and much more
expensive than the Superbolt®
system. Hydraulic bolts require
components such as a hydraulic
pump, hydraulic tensioners, and
various adapters. Additionally, the
hydraulic systems require expensive
hydraulic alignment tools in order
to insert the tight fitting solid
sleeves. The Superbolt® split sleeve
design permits a much looser fit

in the coupling bolt hole for easy
installation and removal without

an alignment tool. The Superbolt®
system also requires fewer
machining steps for preparation or
modification of the couplings and
spacers.



Old Method: The fitted bolts used for
this turbine require alignment of the
coupling holes within a few thousands
of an inch. Prior to using the Superbolt®
Alignment Tool, the alignment process
required many hours of work with the
overhead crane. The crane is attached
to a pin inserted in one of the coupling
holes. The crane rotates one coupling
half and a worker watches the coupling
holes and signals to the crane operator.
This works well to align within 1/16”

or so. However, aligning to a few
thousandths with this method is very
difficult. With luck, the crane operator
will tap the crane on for the exact
duration to get the holes to the near
perfect alignment. Many attempts are
often necessary.

Superbolt® Solution: Although

there are other methods for aligning
coupling holes, none is as simple and
effective as the Superbolt® Coupling
Alignment Tool. The alignment tool is

Old Method: It was
difficult to tighten the
standard 1” diameter

hex nuts to the specified
torque of 280 ft-lbs due
to interference from the
discharge head studs and
the pump shaft.

Turbine Coupling
Alignment Tool:

Tool is easily inserted with misalignment up to 1/8”.

able to compensate for misalignment up to 1/8”.
By tightening the jackbolts on the Superbolt®
Tensioner, the mating tapers of the tool head and
the outer sleeve work to align the holes. The tools
can work over a small range of sizes and have
interchangeable heads to work with a very broad
range of hole diameters. Tensioner has two holes
to utilize extraction bolts for easy removal.

Boiler Feed Pump Stay Rods:

Solution: Special Close-up of 1” tensioners. Interference from studs and pump shaft gives little

Superbolt® tensioners
were tightened to 17 ft-

room to tighten the standard hex nuts.

Ibs with small 1/4” drive setup and faster installation and removal. This plant along with its
torque wrenches. The “sister” plant has converted several of these pumps with plans to

result is easier pump convert all.



We have solved many difficult bolting
applications for the power industry.

For more information on our company
and our patented products, please visit
our website at www.superbolt.com or call
us now to discuss your application.
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