Swivel Bolt Torque/Force Relationship
1. Introduction

Swivel bolts support the load of the EB on the Saddles.  It is important to know the exact force on the swivel bolts during the assembly process.  In order to get an estimate of the force acting on the swivel bolts the torque on the bolts will be measured.  The relationship between the torque on a bolt and the force applied to a bolt though is complicated and often difficult to predict.  Therefore, a series of tests were conducted in order to empirically measure the relationship between torque and force on swivel bolts.

2. Test Setup

The test setup shown in Figure 1 was used.  A swivel bolt was threaded into a 70mm thick piece of stainless steel to simulate the saddle.  This plate was supported on two blocks in order to provide access to the hex on the swivel bolts with a torque wrench.  A force was applied to the swivel bolt using a hydraulic press.  The torque was then set on a torque wrench to a low value and the swivel bolt was torqued to this value.  The torque was increased until one was reached at which the bolt began to more and an increase in the pressure on the hydraulic jack was observed.
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Figure 1

Test Setup

A total of six tests were conduced using different bolts and a combination of dry threads and grease applied to the swivel bolt threads.  These are summarized below.

	Test #
	Description

	1
	Dry Threads

	2
	Dry Threads

	3
	Never Seize compound

	4
	Dry Threads

	5
	White Grease

	6
	White Grease


3. Test results

The relationship between the torque and force on the bolt was linear as expected and independent of the use of two types of grease as seen in the figure below:
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A linear regression was performed and the following relationship between the torque and applied force was found:


T = .00305*F - 10.957

Where T is in Nm and F is in N.

This formula can be used to predict the needed torque in order to achieve the required torques at each stage in the assembly process.

