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Introduction 
 
This paper is a continuation of part 1 of the SBN bolting paper. 
 
In part 1 we have learned that bolting HP Equipment is a delicate process and that 
many things can go wrong, with large consequences. 
In part 2 and part 3 more detailed information about factors that influence bolting 
will be given and in addition to that, one may find solutions how to overcome a 
leaking cover. 
 
In part 1 loss of bolt load has been described and it was concluded that following 
reasons were identified, which might have an influence on bolting: 
 

! Relaxation 
 

! Faulty bolt tightening 
 

! Extraneous forces 
 
 
These reasons can individually contribute to a failure but of course when these 
factors join, the consequences are even worse. 
 
In this part we elaborate these three factors more in detail.  
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Relaxation 
 
The preload set up during assembly causes a minor deformation of the mating faces 
of the bolts and nuts and of 
the nuts and cover. 
The amount of deformation 
depends on the surface 
roughness of the thread and 
of the contact faces 
between the nuts and the 
cover. 
Mating faces with a high 
surface roughness will result 
in more relaxation than 
mating faces with less 
surface roughness.  
This relaxation process 
takes place due to local 
plastic deformation as a 
result of local high stresses.  
 
High relaxation may also result from dirt and from corrosion of the bolts, nuts 
and/or the contact faces of the cover. 

Thread lubricants provide 
only little help here. 
It is also good to know that 
this relaxation process will 
typically be completed within 
eight hours after tensioning. 
 
The use of bolts with a 
reduced shank is helpful to a 
certain extent. The bolt has 
the smallest diameter at the 
location of the reduction and 
that means that the 
elongation in the bolt takes 
place between that nut and 
the channel flange. 
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Faulty Bolt Tightening 
 

It is common practice to preload the bolts with a 
hydraulic bolt tensioning device.  
With this method, an axial tensile force is 
transmitted to the bolts with help of a hydraulic 
jack, which rest on the cover and is transferred to 
the bolt.  
Subsequently the nuts are tightened until they 
abut against the cover surface and will then take 
over the load from the hydraulic jack.  
Then the temporarily axial force is removed and 
the jack dismantled. 
 
 
 

 
If well performed, this method is more accurate than all other methods for the 
following reasons: 
 

! It involves less risk of variations of the preload in the bolts. 
 

! The preload is distributed more even because more bolts can be tightened 
simultaneously and with equal force. 
 

! The bolts are not subjected to torque loads so that the friction between the 
threads does not have an effect. 
 

! Bolting does not depend on the physical condition of the technician. 
 
However with this method, 
losses of bolt load will mainly 
occur when the nut is screwed 
down and takes over the load 
from the hydraulic jack.  
Potential causes here are 
relaxation and unevenly 
loaded nuts because of an 
oblique position of their 
contact faces.  
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A more practical cause is the failure to tighten the nuts adequately. This may be 
due to: 
 

• Insufficient clearance of the thread flanks between bolt and nut 
 

• The way in which the nut is tightened 
 

• Transmission losses 
 
 
Insufficient clearance of the thread flanks between bolt and nut 
 
If there is insufficient clearance between the threads of the bolts and nuts, in other 
words if we have a close running fit, it may be difficult if not impossible to rotate 
the nuts after the bolts are preloaded (stretched). 
Realize that the pitch of the bolt thread increases as the bolt is stretched; the pitch 
of the nut thread in contrast does not increase until subjected to any preload. 
Consequently the technician is fooled to believe that he has tightened the nuts 
sufficiently and goes on with the job, while in effect the nuts are not nearly tight 
enough. 
Corrosion of the thread flanks and excessive lubrication may have similar 
consequences. 
 
 
The way in which the nut is tightened 
 
The pre-load can be transmitted from the jack to the nut more effectively by 
tightening the nut as firmly as possible after the jack is hydraulically pressurized.  
This is usually done by hitting a pin, which is put into one of the blind holes in the 
nut. If this is repeated several times the pin might bend and the hole in the nut 
worn out. 
 
 
To be continued in Part 3 
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Schoeller-Bleckmann Nitec (SBN) has been active in the fabrication of critical 
process equipment for ammonia and urea plants for now more than 40 years. In 
this period, SBN has not only acquired an unmatched level of expertise, but has 
also been instrumental in the development of materials and fabrication techniques 
for the various types of equipment geared to support the nitrogen fertilizer industry 
in its desire for larger capacity and higher efficiency plants coupled with longer 
plant life time. This has been achieved by closely co-operating with process 
licensors, engineering contractors, material suppliers and regulatory bodies for the 
design of pressure vessels and other non-pressure bearing critical components. In 
addition SBN has developed and implemented new improved fabrication and 
welding techniques vital for optimum fulfillment of customers’ requirements, while 
focusing on highest possible quality and on-time delivery. 
 
Comprehensive product range 
 
To provide the best possible service to customers, SBN has streamlined its 
operations and focused on the fabrication of critical equipment for ammonia and 
urea plants including reactors, heat exchangers etc. designed for high pressures, 
high temperatures, corrosive process conditions, or a combination of these 
parameters. 
 
Core competencies 
 
• Engineering 
• State-of-the-art welding and 

manufacturing technologies 
• Installation of equipment and in-situ 

repairs 
• International certificates 
• Organization of transports for extra 

heavy and large equipment 

 
 


