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Introduction

The manufacture of intricate products often requires assembly of components 

and several options exist, including threaded fasteners, rivets, welds, and 

adhesive joints.



Introduction

• We will review
– Power Screws
– Fasteners

• Threaded connections
• Rivets
• Snap fasteners

– Welding (Part 2)



Thread Standard and Definition



The Mechanics of Power Screws

Power screws are used to convert rotatory motion into linear motion, providing
mechanical advantage.



The Mechanics of Power Screws
• Some key expressions used to calculate the amount of 

torque needed to be applied  power screws to lift a load



The Mechanics of Power Screws
• The torque required to raise the load

• The torque required to lower the load

• Efficiency



Power Screw - Example

• A screw jack is used to lift a load W = 6kN
• The coefficients of friction are estimated 

as;

• The geometry of the power screw is (mm)

• The screw is quadruple threaded
• Determine

– The screw lead, mean diameter and helix angle
– The torque required for lifting and lowering the 

load
– The efficiency of the jack when lifting the load
– The length of a crank required, if F = 150N is 

exerted by an operator
• Determine the starting torque if;

𝑓𝑓 = 0.16, 𝑓𝑓𝑐𝑐 = 0.12

𝛼𝛼 = 14.5



Threaded Fasteners

Type equation here.

• A fastener is a device to connect or join two or more members. Many 

fastener types and variations are commercially available.

• Threaded fasteners usually only carry tension, P.

• The axial stress may be calculated;
𝜎𝜎 =

𝑃𝑃
𝐴𝐴



Threaded Fasteners

• Bolts are typically used to hold parts together 
resisting shear and/or forces that pull them 
apart.

• The initial preload is important because it is this 
that resists the forces attempting to separate the 
parts

• Tightening torque is used to ‘load’ the fastener;



Threaded Fasteners

• Care should be taken not to overtighten the 
fastener causing deformation

• The proof load, Fp is the load that the fastener 
can carry without deforming



Threaded Fasteners



Threaded Fasteners
• In fastening parts together;

• The deformation of the bolt and the 
parts are defined by

• Where the stiffness of the bolt and 
parts, kb and kp are determined by their 
respective mechanical properties



Threaded Fasteners
• The forces are given

• Where C is the joint’s stiffness factor

• The total forces in the bolt and in the 
parts considers the initial pre-tension



Threaded Fasteners
• When the bolt is not fully threaded, the 

stiffness of the bolt must take account of 
the threaded and unthreaded parts.



Threaded Fasteners
• The clamped parts stiffness can be 

estimated



Threaded Fasteners
• In designing a joint the external load 

must be smaller than that load required 
to separate the joint.

• A bolt safety factor can be calculated

• As well as a load safety factor

• Where Ps is the load required to 
separate the joint



Threaded Fasteners - Example



Threaded Fasteners - Example



Threaded Fasteners - Example



Threaded Fasteners - Example



Riveted Fasteners



Riveted Fasteners

• Primary failure modes 
are;
– Bending of a member
– Shear of rivet
– Tensile failure of 

member
– Bearing of member on 

rivet



Riveted Fasteners

• To avoid failure of the joint due to the bending of 
a member the following condition should be met;

• To avoid failure due to shearing of the rivets;



Riveted Fasteners

• To avoid tensile failure of a member

• To avoid compressive bearing failure



Snap Fasteners

• Snap fasteners are 
popular because they can 
make assembly very easy.

• When used with plastic 
housings they can be 
moulded directly on to the 
assembled parts.



Snap Fasteners

• The analysis of snap 
fasteners can be 
complicated.

• The required mating force 
for a cantilever snap 
fastener can be calculated



—
Thank you for your attendance :D
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