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Topic:  Read the article below and write a short reflection 
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1. One paragraph (4-7 sentences) 

2. Maximum 12 pt. font, Times New Roman. 
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What is Stress Relieving and Why We Need 
It 
Stress relieving is a form of post weld heat treatment. In stress relieving we heat a 
material to a specific temperature; hold it at this temperature for a specified 
amount of time in order to reduce or eliminate residual stresses; and then cool it 
at a slow enough rate to prevent these stresses from redeveloping. 
In most cases, stress relieving is done to regain dimensional tolerance and to 
reduce distortion. Distortion occurs due to the rapid and uneven heating and 
cooling of the weld metal and the surrounding base metal.  As the molten weld 
metal cools it contracts and does so at a different rate than the base metal 
around it. 

When this happens, if the part is restrained we will have residual stresses. 
Essentially the weld will be in tension.  If the part is not restrained we will end up 
with distortion.  More often than not you will have a combination of both. 

 
Distortion occurs due to the non-uniform heating and cooling of the weld metal and the surrounding base metal 

As the image above shows, in the case of a butt joint, as the weld cools it shrinks 
and pulls the adjacent base material towards the center of the weld.  It pulls the 
top closer because there is more weld metal towards to the top of the joint.  If 
the weld was made from the bottom the angular distortion would be in the 
opposite direction. 

In this particular case we have low residual stresses since the base metal was free 
to move and accommodate the contraction of the weld as it cooled. 
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When the part is restrained and the adjacent base metal is not free to move, we 
end up with residual stresses as can be seen below. 

 
Residual stress form as a result of the weld contracting and the base material not being free to move 

The members being joined may be restrained by clamps. They may be restrained 
by having their opposite ends welded to other members.  They may be restrained 
by the joint configuration such as a circumferential joint as the one seen when 
welding pipe.  The restraint may also come from the sheer mass of the part such 
as those seen in jumbo shape components. 

When the base metal adjacent to the weld is not free to move something has to 
give. That something is the weld. The restrained pieces are essentially trying to 
tear the weld in half by pulling on it from opposite directions. This creates a 
situation where the weld remainsunder a tensile load.  This is residual stress. 
Residual stresses are typically of the same magnitude as the yield strength of the 
base material. They are not desired because they can cause premature failure of 
manufactured products. They also reduce the load capacity of welded 
connections.  Residual stresses can also speed up the damage caused by fatigue 
and creep. 

We stress relieve to reduce residual stresses. By uniformly heating the part to the 
stress relieving temperature and holding it for a specified amount of time, we 
allow the residual stress to be lowered. 

The temperature to which we heat a part for stress relieving must be below the 
material’s transformation temperature. For ferritic steels, this transformation 
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temperature is around 1350˚F [730˚C].  For most steels, the stress relieving 
temperature will be around 1100-1200˚F [600 – 650˚C]. Certain steels may require 
higher temperatures. 

One very important aspect of stress relieving that is often times missed is that the 
weld must be allowed to cool down to room temperature before stress 
relieving.  If the weld is not allowed to cool and we perform stress relieving we 
will end up with the residual stresses we were trying to avoid. 

Once the part is cooled to room temperature, stress relieving can begin by 
heating the part uniformly.  The heating rate must not exceed 400˚F per hour, but 
in most cases it will be slower. 

Holding times are typically calculated by the thickness of the material.  One hour 
at the holding temperature per inch [25mm] of thickness of the thickest member 
being joined. 

The part must then be cooled uniformly at a controlled rate to avoid residual 
stress from returning. Cooling rates are dictated by codes or other 
specifications.  Typically we do not want to exceed a cooling rate of 400˚F [205˚C] 
per hour.   To achieve this slow rate of cooling the part must be allowed to cool in 
the furnace.  Once the part reaches 600˚F [315˚C] it can be cooled down to room 
temperature in air. 

Always consult the code you are working with for specific instructions on how to 
stress relieve the materials you are working with. 

 

Article excerpted from:  http://weldinganswers.com/what-is-stress-relieving-and-why-we-need-it/ 
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