
SECURING FASTENERS – PRE-LOAD 
 

In the context of securing fasteners, "pre-load" refers to the 

intentional application of a specific amount of axial force or 

tension to a fastener (such as a bolt or a screw) before it is 

tightened down to its final torque or clamp load. This tension 

applied to the fastener creates an initial compressive force on the 

joint or components being held together. The primary purpose of 

applying pre-load is to ensure that the joint remains securely 

fastened even under varying loads, vibrations, and external forces. 

Here's how it works: 

1. Pre-Load Application: Before fully tightening the fastener, a 

certain amount of force (pre-load) is applied by torquing or 

turning the fastener. This force creates tension in the fastener 

itself and compression in the components it's holding 

together. 

2. Joint Compression: The pre-load force creates compression 

between the parts being fastened. This compression 

improves the friction between the mating surfaces and helps 

prevent any movement or separation of the components. 

3. Clamping Force: As external loads or forces act on the joint, 

the initial tension (pre-load) helps counteract these forces. 



The joint's resistance to these external forces is directly 

related to the initial pre-load applied to the fastener. 

4. Stress Distribution: Proper pre-load helps distribute the 

load more evenly across the joint, reducing the risk of 

localized stress concentrations that could lead to failure or 

loosening of the fastener over time. 

5. Resilience to Vibrations: In applications where there are 

vibrations or dynamic loads, the pre-load ensures that the 

fastener maintains its grip and the joint remains secure. 

It's important to note that achieving the correct pre-load is critical 

to the joint's performance. Too little pre-load might lead to joint 

separation under external loads, while excessive pre-load can 

cause over-tightening, deformation, or even failure of the fastener 

or the components being fastened. Factors that influence the 

appropriate pre-load include the material properties of the 

fastener and the components, the intended operating conditions, 

and the type of fastening method used. 

In engineering applications, pre-load is often specified as a 

percentage of the fastener's yield strength or a specific force 

value. It's a key consideration in designing and assembling 

structures and machines to ensure their integrity and longevity 

under various operational conditions. 

 


