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The Security of Bolted Joints 



 

 

 

 

Aims & Objectives 

 To take a fresh look at bolted joints 

 Loose nuts & bolts, a few examples 

 Gain a better understanding of why nuts and 

bolts come loose 

 Offer a solution to the problem of nuts and 

bolts coming loose 



 

 

 

 

 All of the dropped object examples used in 

this presentation are in the public domain. 
 

 Thank you to all those who have provided 

information included in this presentation. 



 

 

 

 

The Issue…….Loose Nuts & Bolts? 



 

 

 

 

 The traditional, old fashioned methods of 

securing nuts and bolts against loosening 

are not always reliable. 

 

 Past experience proves this, and testing in 

the lab confirms it. 

 

 Loose nuts and bolts are a major factor in 

the cost of maintenance, breakdowns, lost 

production and accidents. 



 

 

 

 

Problem……..what problem? 



 

 

 

 

Dropped Fast Line Guide Roller 



 

 

 

 

The locknut on the bottom outside roller had 

backed out, allowing the roller to fall 



 

 

 

 

Dropped Derrick Light Fixture 



 

 

 

 

WHAT HAPPENED:  

An 18 kg explosion proof light fixture fell 20 feet to the rig floor. 

The electrical cable pulled out of the light leaving the cable 

energised in the derrick. 

 

WHAT CAUSED IT:  

The bolts that connected the light fixture to the bracket, vibrated 

loose.  



 

 

 

 

Dropped Manipulator Arm Hinge Pin 



 

 

 

 

Underside of Manipulator Arm 

Note the broken locking wire 



 

 

 

 

V door Inspection 

2 x runway beam 

trolleys on each door 

Trolley wheels are dislodged from runway beam. 

Nuts and bolts are loose. 



 

 

 

 

Further Inspection of V door 

Wheel 

Disconnected. 

 

Nut missing.  

 



 

 

 

 

Dropped CCTV Camera Shroud 



 

 

 

 

VHIPO Dropped Object 

3.5 kg derrick camera shroud 

fell 5 ft to stabbing board.  

Potential to fall 50 ft. 



 

 

 

 

Roller fell from arch to drillfloor 

Weight of dropped roller 

4.5kg, Height 24m 



 

 

 

 

Insecure umbilical-arch bolts 



 

 

 

 

Testing exposes the limitations of 

traditional bolt securing methods 



 

 

 

 

Junker vibration test (DIN 65151) 



 

 

 

 

Junker Test Graphs 
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Load cycles 

Regular nut M8 on bolt with NORD-LOCK at 70% 

of yield point 

Regular nut M8 on bolt, clamp 

length 50mm 

Nylon-inserted nut 

Split ring 

Regular nut M8 on bolt 

Regular nut M8 on bolt with NORD-LOCK at 25% 

of yield point 

Untightening 



 

 

 

 

The Solution? 



 

 

 

 

It Has To Be Safe & Secure 



 

 

 

 

Quick & Easy To Use 



 

 

 

 

Versatile & Adaptable 



 

 

 

 

Re-useable 



 

 

 

 

Using Standard Tools 



 

 

 

 

The Answer……… 



 

 

 

 

Use Geometry To Lock The Joint 



 

 

 

 



 

 

 

 

Independantly Tested 



 

 

 

 

DNV HISC Test Report 



 

 

 

 

“DNV approves NORD-LOCK for 

preloaded bolted assemblies 

subjected to dynamic, fatigue, impact 

and vibration induced loading”  



 

 

 

 Material Certificate Traceability Document 

With Full Traceability 



 

 

 

 

Every Washer Laser Marked 



 

 

 

 

Oil & Gas Company Safety Handbooks 

Recommending The Use Of Nord-Lock Washers 



 

 

 

 

Shell Guide to Dropped Object Prevention 



 

 

 

 

Shell quote 

  Bolted Connections 

 

“Dual nuts are forbidden for locking bolted joints. 

 

The following methods are recommended for 

locking bolted connections. 

 

Nord-Lock bolt securing systems.” 



 

 

 

 

 Delta Protekt coated steel washers from NL3-NL130 

 

 Stainless steel 316L (EN 1.4404) NL3-NL80 

 

 254SMO (EN 1.4547) NL3-39 

 

 Two special materials: Inconel 718, Hastelloy / Inconel C-276 

Materials & Sizes 



 

 

 

 

 Delta Protekt 
® 

After 1000 hours of  

salt spray testing 

Dörken’s Delta Protekt® zinc flake coating, performed in-house by dip-spin 

 

2 layers of base coat (KL100) and 1 layer of top coat (VH302GZ) 

 



 

 

 

 

Standard 

SP – enlarged outer diameter 

Standard or sp washers? 



 

 

 

 

sp washers  

NORD-LOCK washers with 

increased outer diameter (sp). 

NORD-LOCK washers with 

standard outer diameter. 

NORD-LOCK washers are designed to 

create impression marks without scoring 

the mating surface. 

 

 



 

 

 

 

Washers with enlarged outer diameter (sp) 

Large / slotted holes 

Soft underlying materials 

Painted surfaces 

Standard 

Enlarged 



 

 

 

 

Assembly examples 

For through holes 

use two washer pairs 

Studded assembly Tapped hole 

Large holes, slots & soft 

materials, use sp washers 

Counter bore hole Do not use on washers that 

are not locked in place 



 

 

 

 

Quote of the day 

“We can't solve problems by using the same kind of 

thinking we used when we created them.” 

  Albert Einstein  

http://thinkexist.com/quotes/albert_einstein/


 

 

 

 

What Next? 

Do we change,  

……..or do we carry on having the 

same problems as before? 



 

 

 

 

A Parting Thought 

• Who is responsible for the security of 

bolted joints? 

 

• The equipment design engineer? 

• The equipment supplier? 

• The rig manager? 

• The maintenance engineer / fitter? 

• The inspection company? 

• The QHSE / DROPS manager? 
 



 

 

 

 

www.nord-lock.com  

For more information on Nord-Lock 

bolt securing systems 

please go to; - 

http://www.nord-lock.com/
http://www.nord-lock.com/
http://www.nord-lock.com/

