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Materials ( Expectation from Design) 
General Performance  Requirements 

Cost Structural strength Lubrication 

Availability Corrosion resistance Adhesion 

Ease of manufacture Noise reduction Appearance  

Eco friendly Vibration damping 

Safety 

Operation Materials 

Design 

Manufacture 



Introduction  - Classification1 

Materials  Nature Types / Applications 

Metals Ferrous Steels flats :  
• sheet/ plates 
• Formability/ strength combinations 

Wrought steel :  
• forgings ( both carbon and low alloy ) 
• Bar turned products 

Tubes and other sections 
Stainless  steel 
Cast irons: GCI/ CGI/ SGI 
Sintered (pm)products 

Non Ferrous Aluminium base: castings GDC/PDC/ wrought  
Copper base :  castings/ pm  

Non Metals Rubber 
Plastics 
Lubricants 
Adhesives 
Paints 
Others 

Hoses/ mouldings/ 
Injection / blow moulded / formed sheet 
Oils/ grease/ solid lubrication 
Structural , threadlocking, NVH/  vibration 



Introduction – Classification 2 

Materials Types Properties to be specified 

Materials requiring processing • Processing properties 
• Properties to be 

obtained after 
processing for good 
service performance  

Materials procured finished (BOF) Properties required for 
good service performance 

Consumables Trade names or brands 



 A typical data requirement example 
Bolted Joint 

Nut (5) 

Bolt Threads 
(3) 

Components to 
be bolted (6) 

Bolt (1) 

Spring 
washer (4) 

Clearance(2) 
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Bolt (1) 



Bolt (1) 
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Bolt (1) 





Bolt(1) – Stress – strain plot 



Bolt(1) - Threads 

 



Bolt :Thread hardness 



Details regards Bolts & Nuts 

Bolts 
Bolts in fatigue axial loading fail at the fillet under the head, at the 
thread runout,and at the first thread engaged in the nut.  

Nuts 

Nuts are graded so that they can be mated with their corresponding 
grade of bolt. 
The purpose of the nut is to have its threads deflect to distribute the 
load of the bolt more evenly to the nut. The nut’s properties are 
controlled in order to accomplish this. 
The grade of the nut should be the grade of the bolt 

Nut 

The material of the nut must be selected carefully to match that 
of the bolt. During tightening, the first thread of the nut tends to 
take the entire load; but yielding occurs, with some strengthening 
due to the cold work that takes place, and the load is eventually 
divided over about three nut threads. For this reason you should 
never reuse nuts; in fact, it can be dangerous to do so 



 Washers 



 



 



Thread Locking Options 

 



Members 

Members 

There may be more than two members included in the grip of the fastener. 
All together these act like compressive springs in series, and hence the 
total spring rate of the members is 
1/km = 1/k1 +1/k2 +1/k3 + · · · +1/ki 
If one of the members is a soft gasket, its stiffness relative to the other 
members is usually so small that for all practical purposes the others can 
be neglected and only the gasket stiffness used. 



Spanners 



Torque wrenches and Nut runners 



Assembly Basics 

Bolt 
The ideal bolt length is one in which only one or two threads project from 
the nut after it is tightened.  
 

Assembly 

• The purpose of a bolt is to clamp two or more parts together.  

• The clamping load is obtained by twisting the nut until the bolt has 

elongated almost to the elastic limit. This clamping force is called 

the pretension or bolt preload. It exists in the connection after the 

nut has been properly tightened no matter whether the external 

tensile load P is exerted or not. Of course, since the members are 

being clamped together, the clamping force that produces tension 

in the bolt induces compression in the members. 



Tightening 

Assembly 
The elongation of a screw cannot usually be measured in many cases 
In such cases the wrench torque required to develop the specified 
preload must be estimated. 

Torqueing 
methods 

Then torque wrenching, pneumatic/impact wrenching, or the turn-of-
the-nut method may be used. 

Torque 
wrench 

The torque wrench has a built-in dial that indicates the proper torque. 
With impact wrenching, the air pressure is adjusted so that the wrench 
stalls when the proper torque is obtained, or in some wrenches, the air 
automatically shuts off at the desired torque. 

Angle 
tightening 

The turn-of-the-nut method requires that we first define the torque 
for snug-tight. The turn-of-the-nut method requires that you compute 
the fractional number of turns necessary to develop the required 
preload from the snug-tight condition.  
 



Turn of Nut method 



Turn of nut method 



Torqueing method 

 



Torqueing 

Equation (c) can now be written 
T = K .Fi.d                 …..[ T :Nm / Fi: KN/ d:mm] 
The coefficient of friction depends upon the surface smoothness, 
accuracy, and degree of lubrication. 



Summary 

Materials for automobiles cover a wide range of materials. While special 
applications like race cars will utilize state of art materials, materials used 
in mass produced automobiles are conventional and  selection in addition 
to the properties required is based on factors like cost, availability, ease of 
manufacture, environmental impact and safety. 

Materials supply condition specifications will depend on whether 
materials are further processed – machined / heat or surface treated, or 
whether they are used without processing. 

An  example of the bolted joint is discussed to evaluate the details 
required and the approach to materials selection. 


