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Plan 

1 Revision 

2 Tensile testing 

3 Hardness testing 



Revision 
No. Statement T/F 

1 All materials need not be specified for processing properties T 

2 A bolted joint functions similar to a friction clutch transmission T 

3 Cab exterior is superior painted for appearance purpose only  F 

4 Material for road springs of a truck needs to be max tough F 

5 The propeller shaft stress is affected directly by truck over load F 

6 Steel castings with ‘mushy zone’ are crack prone during solidification  T 

7 Proeutectoid cementite is found in 0.4% C steel on cooling F 

8 Austenite is found in some special alloy steels at room temperature T 

9 Pig iron making is an oxidation process F 

10 Steel making from Pig iron is an oxidation process T 

11 Piping does not occur if there is no shrinkage on solidification T 

12 Con cast Steel needs always high reduction ratio over 10:1 F 

13  ladle refining have improved inclusion content but have increased manufacturing time F 

14 Rolling gives uniform properties T 

15 Hot working temperature for steel is less than 723 deg. C. F 



Lever Rule 

 

• The lever rule can be applied to any phase region an provides an indication of the proportions of the 

constituent parts at any point on the phase diagram. 

 

•   

 

 

 

 

• Applying the lever rule to the eutectoid point (0,80% C at 723oC ) 

Wt% Ferrite = 100 (6,67 -0,8)/ 6,67- 0,02) = 88% 

Wt% Cementite = 100 (0,8- 0,02) /6,67- 0,02) = 12% 

 





 













Ductility 

 

% Elongation: 

% elongation is a measure of ductility, which is given by: 

 

% elongation =100 * (Lf – L0)/ Lo 

 

where, 

Lo = Initial length 

Lf  = Final Length 



Ductility 

% Reduction in Area: 

%  reduction in area is a measure of ductility, which is given 

by: 

 

% reduction in area =100 * (Ao - Af)/ Ao 

 

where, 

Ao = Initial area 

Af  = Final area 



 



Resilience And Toughness 

• Resilience: The ability of a material to 

absorb energy with in elastic limit. 

• Toughness : The ability of a material to 

absorb energy in the plastic range. 



So 



Modulus of resilience - the area under the linear part of the 

curve, measuring the stored elastic energy.  



Toughness - the total area under the curve, which measures the 

energy absorbed by the specimen in the process of breaking. 



 







True Stress and True Strain 
• True stress, s,  is the load,P, divided by the 

instantaneous area of the specimen, Ai.  

• True Strain: Change in gage length with 
respect to the instantaneous gage length over 
which the change occurs. 

• True strain, e, is determined  from the rate of 
change in gauge length with respect to the 
instantaneous gauge length, Li. 

• Up to strain where necking begins, specimen 
deforms with a constant volume in gauge 
section. 

• Constant Volume gives: 
AoLo  AiLi



Poisson’s ratio 

When pulled in tension (X), a sample gets 
longer and thinner, i.e., a contraction in the 
width (Y) and breadth (Z) 
 
 
Poisson’s ratio: when strained in the (X) direction  
how much strain occurs in the lateral directions (Y 
& Z)  
 



True Strain: 

• True Strain: Change in gage length with 

respect to the instantaneous gage length 

over which the change occurs. 
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Assumes constant volume. 

Valid for all strains up to  

point where necking begins; 

Hence, valid for S < Su. 

Special Case,  
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Assumes constant volume. 

Valid for all strains up to  

point where necking begins; 

Hence, valid for S < Su. 

 



Engineering Vs. True Stress-Strain 
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Criterion for necking 

   Increase in true stress (due to reduction in 

cross-sectional area) as the specimen 

elongates is more than to load carrying 

capacity due to strain hardening. 

 



Summary 

No Details 

1 Tensile strength, yield strength and modulus of elasticity  are used for 
design calculations 

2 Percentage elongation is specified for formability requirement. 
Percentage elongation is also specified for structural purposes as a guide 
for ensuring minimum toughness. 

3 Modulus of Elasticity is a material property , it does not change 
significantly with hardness or alloying. It does decrease with significant 
increase in temperature 

4 True stress and true strain are  required for understanding the plastic 
flow region 


