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Bolt Yield Strength & Ultimate Tensile Strength

Petracarbon (Thailand) Co., Ltd
is a hi-tech company with their
primary goal to promote
advanced
repair
&
maintenance techniologies for
oil
&
gas,
chemical,
petrochemical, oil refining
industries in Thailand and in
neighbouring countries.
Beside the usual services, we
are also an approved training
provider
from
ECITB
(Engineering
Construction
Industry Training Board) for
delivering the Mechanical Joint
Integrity (MJI) training courses,
that is in line with industry
standards and practices.
This ECITB MJI course which
focus on skills in perfoming
various techniques using range
of bolting tools, which enable
delegates to learn isolation,
dismantling, alignment and
tightening
techniques
on
various type of flanges, as well
as inspection of components as
per industry requirements.

P.1 to P.6

How to determine the Bolt Yield Strength?
In most cases, the strength of a given
material used to make a fastener has
strength requirements or parameters
described as pounds per square inch
(psi) or thousands of pounds per
square inch (ksi).
This is helpful when analyzing what
grade of material should be used for a
given application, but this doesn’t tell
us the actual strength of that diameter
of material.
In order to calculate the actual
strength values of a given diameter,
one would use the following formula:
Bolt Yield Stength = Syield = Ymin X AT
Where:


 MJI10: Hand Torque Bolted
Connection
 MJI18: Hydraulically
Tensioned Bolted
Connections
 MJI19: Hydraulically Torqued
Bolted Connection
Contact us:
enq_th@petracarbon.co.th



Ymin or minimum yield in psi of the
ASTM grade. This value can be
obtained
from
strength
requirements from the bolt grade
chart (refer to page 3 and 4).
AT is the Tensile Stress area of the
specific diameter. This value can
be obtained from thread pitch
chart (refer to page 6) or by
formula.

For example, to find the ultimate yield
strength of a Bolt Diameter 2-1/2” – 8UN
thread of carbon steel A193 Grade B7,
we’ll obtain as:
Syield

= 105,000 psi X 4.44 in2
= 466,200 lbs

For another example, to find the ultimate
yield strength of a same bolt size of 21/2” – 8UN thread, but of a stainless
steel bolt of A193/A320 Grade B8M, it
gives:
Syield

= 30,000 psi X 4.44 in2
= 133,200 lbs

Looking at the results, ones must be
careful when performing any bolt
tightening work. As many a time, mistake
might occurred if using the carbon steel
parameters for tightening of bolted joint
of stainless steel bolts. If this has been
occurred, the stainless steel bolts may
yield due to excessive bolt loads. And this
may lead to failure and/or resulted to
serious leakages during equipment start
up.

ECITB MJI Trainings

How to determine the Ultimate Tensile Strength of a bolt?
In this case, the tensile strength of the
bolts would use the following formula:
Ultimate Tensile Strength = Stensile =
Tmin X AT
Where:




Tmin or minimum Tensile Strength
in psi of the ASTM grade. This
value can be obtained from
strength requirements from the
bolt grade chart (refer to page 3
and 4).
AT is the Tensile Stress area of the
specific diameter. This value can
be obtained from thread pitch
chart (refer to page 6) or by
formula.

For this example, we’ll use the same
bolt grade and size as per the earlier
to find the Ultimate Tensile Strength
of a Bolt Diameter 2-1/2” – 8UN
thread of carbon steel A193 Grade B7
bolt, we’ll obtain as:
Stensile = 125,000 psi X 4.44 in2
= 555,000 lbs
And for the same bolt size with
stainless steel grade, the Ultimate
Tensile Strength of a Bolt Diameter 21/2” – 8UN thread of A193/A320
Grade B8M, we’ll obtain as:
Stensile = 75,000 psi X 4.44 in2
= 333,000 lbs

Thread Pitch Chart
Thread series cover designations of diameter/pitch combinations that are measured by the number of
threads per inch (TPI) applied to a single diameter.
Coarse Thread Series (UNC/UNRC) is the most common designation for general application bolts and nuts.
Coarse thread is beneficial, because they are less likely to cross thread, more tolerant in adverse conditions
and facilitate quick assembly.
Fine Thread Series (UNF/UNRF) is commonly used in precision applications. Because of the larger tensile
stress areas, they have high tension strength. However, a longer engagement is required for fine thread
applications than for coarse series threads to prevent stripping.
8 – Thread Series (8UN) is the specified thread forming method for several ASTM standards including A193
B7, A193 B8/B8M, and A320. This series is used for diameters one inch and above.

