
 

 

UNIT-V 

PART-A 

1.Define slip.  
Plastic deformation as the result of dislocation motion; also, the shear displacement 
of two adjacent planes of atoms. 
2.Define twinning. 

A twin boundary is a special type of grain boundary across which there is a 
specific mirror lattice symmetry; that is, atoms on one side of the boundary are 
located in mirror image positions of the atoms on the other side 
3.What is a fracture?  
Simple fracture is the separation of a body into two or more pieces in response to 
an imposed stress that is static (i.e., constant or slowly changing with time) and at 
temperatures that are low relative to the melting temperature of the material. 
4.Write types of fractures. 
Ductile Fracture 
Brittle Fracture 
Fatigue fracture and  
Creep fracture.  
5. What is fatigue fracture?  
Materials subjected to extended cyclic loading may result in delayed fracture called 
fatigue fracture.  
6. What is creep?  
Under the influence of a constant applied stress many materials continue to deform 
indefinitely. This process is called creep.  
7. What is brittle fracture?  
The failure of a material without apartment plastic deformation is called brittle  
fracture.  
8. What are transgranular and intergranular fracture?  
In many brittle crystalline materials, crack propagation occurs along specific  
crystallographic planes; such a process is termed cleavage. This type of fracture is 
said to be transgranular in tragranular fracture because fracture cracks pass through 
grains. The fractured surface looks grainy or granular. In some alloys, crack 
propagation along grain boundaries is also possible; this is termed Intergranular 
fracture. This yields a relatively shiny and smooth fracture surface.  
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9.What are creep and creep resistance  
Creep is the property of a material by which it deforms continuously under a 
steady load (yielding). The deformation during creep is no recoverable. The creep 
can produce fracture or rupture even though the applied stress is lower than the  
Ultimate stress. So the creep in materials should be avoided, particularly at high 
temperatures.  
Creep resistance is the property of the material by which the continuation of creep  
Is stopped. 
10.What are the two types of Deformation in metals?  
Elastic deformation 

plastic deformation 

11.What is plastic deformation?  
Deformation that is permanent or non recoverable after release of the applied load. 
It is accompanied by permanent atomic displacements. 
12.What is Elastic deformation?  
Deformation that is nonpermanent, that is, totally recovered upon release of an 
applied stress. 

PART-B 

1. What are slip and twinning? What are their characteristics?  
¾ Plastic deformation as the result of dislocation motion; also, the shear 

displacement of two adjacent planes of atoms. 
¾ A twin boundary is a special type of grain boundary across which there is a 

specific mirror lattice symmetry; 
2.Discuss characteristics of ductile fracture and brittle fracture.  
¾ Ductile fracture surfaces will have their own distinctive features on both 

macroscopic and microscopic levels.  
¾ These highly ductile materials neck down to a point fracture, showing 

virtually 100% reduction in area. 
¾ Brittle fracture takes place without any appreciable deformation, and by 

rapid crack propagation. 
¾  The direction of crack motion is very nearly perpendicular to the direction 

of the applied tensile stress and yields a relatively flat fracture surface, as 
indicated  
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3.Explain the testing procedure for determining the following properties. (I ) 
Brinell hardness number  
¾ In Brinell tests, as in Rockwell measurements, a hard, spherical indenter is 

forced into the surface of the metal to be tested.  
¾ The diameter of the hardened steel (or tungsten carbide) indenter is 10.00 

mm (0.394 in.). Standard loads range between 500 and 3000 kg in 500-kg 
increments 

¾ Maximum specimen thickness as well as indentation position (relative to 
specimen edges) and minimum indentation spacing requirements are the 
same as for Rockwell tests.  

 
4.Explain the testing procedure of Vickers hardness test  
 

 
 
 
5. Explain the testing procedure of Rockwell hardness test 
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6.Draw S-N curve for ferrous and non-ferrous metals and explain how endurance 
strength can be determined.  
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