
Mechanical Design II 

By Dr S.G.Khan 
Lecture # 2 

Fasteners and Joints… 

Threaded Fasteners… 
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The primary function of a fastener is to connect two 

pieces together and  transfer load. There are many 

types of fasteners.  Examples of some 

requirements for fasteners are listed below:  

 

•  Higher strength  

•  Increased high temperature dependability  

•  Increased low temperature dependability  

•  Reduced cost  

•  Easier maintenance  

•  Improved corrosion resistance  
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Non Permanent Joints=>Nut and Bolts, Screws, pins, cotters, flanges etc. 

Permanent Joints=> welds, rivets, adhesives etc 

Types of Joints 
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The choice of a fastener is dependent on the design 

requirements and environment in which the fastener will be 

used.  Attention to various aspects of the fastener must be 

considered.  Some of these are listed below: 

  

• Function of the fastener  

• Operating environment of the fastener  

• Type of loading on the fastener in service  

• Thickness of materials to be joined  

• Type of materials to be joined  

• Configuration of the joint to be fastened 

http://www.animationfactory.com/en/search/close-up.mc?&oid=4950354&s=51&sc=51&st=1079&category_id=E1J&spage=3&hoid=19c561cec9a958f28a76a19d397ce309


  

    

Mechanical Fasteners 

Mechanical fasteners are frequently 

grouped as listed below: 

•  Keys and Pins fasteners  

•  Threaded fasteners  

•  Rivets  

•  Blind fasteners  

•  Adhesives 

•  Spring retainers 

•  Locking devices 

•  Special purpose fasteners  
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Frequent locations for fastener failure listed below: 

• In the head-to-shank fillet  

• Through the first thread inside the nut  

• The transition from the thread to the shank  

   

Failure Origins 

Causes of Fastener Failures 

 Some causes of fastener failure are listed 

below: 

•  Shear  

•  Overload  

•  Fatigue  

•  Corrosion  

•  Manufacturing discrepancies  

•  Improper installation  
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common types of failures in fasteners.  
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One method of guarding against failure of 

a new fastener in a critical application is 

to sufficiently test the fastener system 

prior to use.  
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Threaded and Unthreaded Fasteners 

Nuts and Bolts, 

Screws, studs etc 
Keys, cotters, pins,etc 
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Thread 

This ridge is called the crest. 

 Between each crest is a space, called the root.  

 

Threads are set at an angle to the axis of the bolt or nut.  

 

This slope is called the helix angle.  

 

The angle must be sloped, either upward to the right (for 

right-hand threaded screws) or upward to the left (for left-

hand threaded screws).  

 

The thread forms a "V" shape between crests. 

 

 The angle of this "V" is called the thread angle, and is 

determined by fastener engineers.  

 

Most screw threads used on a bicycle use a 60-degree 

thread angle. 

A thread is a continuous helical ridge 

formed on the inside (nut) or outside 

(screw) of a cylinder. 
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Thread nomenclature 
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(Shigly et al,2004) 
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Left Hand / Right Hand Thread 

    

 

Right-hand thread:  

The common direction 

(clockwise) which is used to 

secure a nut to a bolt 
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Left Handed /Right Handed Threads 

    

 

Most threads on bolts have right-hand thread meaning that turning the bolt 

clockwise inserts or tightens the bolt; counterclockwise loosens or 

removes the bolt.  

 

But in left-hand thread the reverse is true. Turning the bolt clockwise 

loosens or removes the bolt.  
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 For instance, the left pedal of a bicycle turns around the crank arm in a 

counterclockwise direction. If it had right-hand thread, the pedal could 

fall off. Thus all left pedals have left hand thread so that the motion of the 

pedal helps to keep the pedal tight on the crank arm.  

 

 

Left-hand thread is used on applications where the normal 

turning motion of the object is such that there is a 

possibility that the object could back out and be removed 
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Lathes, Screw Jack etc Last Lecture Recap 

Self Locking 

Condition 
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Power Screws…. 

Note: f is the coefficient of friction same as 

Text book  is using f so that’s why I am 
switching to this   
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For ACME Threads 
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Chapter 8, Problem 4. 

A single-threaded 25-mm power screw is 25 mm in diameter with a 

pitch of 5 mm. A vertical load on the screw reaches a maximum of 6 kN. 

The coefficients of friction are 0.05 for the collar and 0.08 for the 

threads. The frictional diameter of the collar is 40 mm. find the overall 

efficiency and the torque to “raise” and “lower” the load. 
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Solution: 
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Example 8.1 

A square- Thread power screw has a major diameter of 32mm 

and a pitch of 4mm with double threads, and it is to be 

used in an application similar to that in the figure. The 

given data include f=f
c
 =0.08, dc=40mm, and F=6.4kN per 

screw.. 

1. Find the threads depth,thread width,pitch diamter,minor 

diameter and lead. 

2. Find the torque required to raise and lower the load. 

3. Find the efficiency during lifting the load. 

4. Find the body stresses,torsional and compressive. 

5. Find the bearing stress. 

6. Find the thread stresses bending at the root ,shear at the 

root, and von mises stress and maximum shear stress at 

the same location. 
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 TR=Tr+Tc 

 

 

 

 TL= 

 

 e=Fl/(2*pi*TR) 

 



  



  



  



  



  



Stresses In power Screws 

Nominal Body stresses in power 

screws can be related to thread 

parameters as follows 

32/
4

DJ 
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Nominal thread Stresses in power Screws can be 

related to thread parameters as follows 

Geometry of a Square Thread useful in finding bending and 

transverse Shear Stresses at the thread root (Shigley’s BOOK) 

The bearing Stress           is   

Where nt  is the number of engaged threads 

B 

The bearing stress results from the crushing force between the screw 

surface and the adjacent nut surface developed by lifting and 

supporting the load F. 
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The maximum bending stress occurs at the root of 

the thread.  It is calculated by assuming the thread is 

a simple cantilever beam built in at the root.  The 

load is assumed to act at mid point on the thread. 
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The section under bending has a length = π.dr.nt 

The width of the section at the thread root = p/2. 

The Moment of Inertia at the root I = π.dr .nt .(p/2) 3  /12 

The distance from the centroid the the most remote fibre . = p/4. 

The Bending Moment M = F.p/4 

The maximum bending stress is therefore..  
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And at the top of the root it is zero 

Bending Stress 
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Example 8.1 

A square- Thread power screw has a major diameter of 32mm 

and a pitch of 4mm with double threads, and it is to be 

used in an application similar to that in the figure. The 

given data include f=f
c
 =0.08, dc=40mm, and F=6.4kN per 

screw.. 

1. Find the threads depth,thread width,pitch diamter,minor 

diameter and lead. 

2. Find the torque required to raise and lower the load. 

3. Find the efficiency during lifting the load. 

4. Find the body stresses,torsional and compressive. 

5. Find the bearing stress. 

6. Find the thread stresses bending at the root ,shear at the 

root, and von mises stress and maximum shear stress at 

the same location. 
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Solution continue 
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