
Module-II 

Effect of Parameters 

Effects of Temperature, strain rate, friction and lubrication, hydrostatic pressure in 

metalworking, Deformation zone geometry, workability of materials, Residual stresses in 

wrought products.. 

Forging 

Classification of forging processes. Forging machines equipment. Expressions for forging 

pressures & load in open die forging and closed die forging by slab analysis, concepts of friction 

hill and factors affecting it. Die-design parameters. Material flow lines in forging, forging 

defects, residual stresses in forging. Simple problems. 

Effect of Parameters 

Introduction: 

 

TEMPERATURE:

 

 



FRICTION: 

 

 

LUBRICATION: 

 



 

 

STRAIN RATE: 

 

HYDROSTATIC PRESSURE IN METAL WORKING: 

 



 

WORKABILITY OF MATERIALS: 

 

DEFORMATION ZONE GEOMETRY: 

 

 



 

 

RESIDUAL STRESSES IN WROUGHT PRODUCT: 

 

Effect of Residual Stresses: 

 

 



 

 

FORGING 

INTRODUCTION TO FORGING: 

 

 

CLASSIFICATION OF FORGING PROCESS: 

 

OPEN DIE FORGING: 

®

 



 

IMPRESSION DIE FORGING: 

  between them. 



 

 

CLOSED DIE FORGING: 



 

 

 

FORGING MACHINES AND EQUIPMENTS: 

 

 



POWER HAMMERS: 

 

GRAVITY DROP HAMMER: 

 

 

 



POWER DROP HAMMER: 

 

 

 

COMPARISSION BETWEEN BOARD AND STEAM HAMMER: 



 

PNEUMATIC HAMMER OR AIR-LIFT HAMMER: 

 



POWER PRESS(PRESSES): 

 

 

MECHANICAL PRESS: 

 

Crank Press 

 



 

HYDRAULIC PRESS: 

 



Comparission between Hydraulic Press and Mechanical Press : 

 

CALCULATION FOR FORGING LOAD IN OPEN DIE FORGING: 

 

Expression for Forging Load in the Absence of Friction: 

 



 

Expression for Forging Load in the Sliding Friction: 

 

 



 



 

 

 



 

EXPRESSION FOR FORGING LOAD IN THE STICKING FRICTION: 

 



 

 



 

 



 

FORGING LOAD IN CLOSED DIE FORGING: 

 

 

 CONCEPT OF FRICTION HILL: 

 

 



 



FORGING DIE DESIGN PARAMETERS: 

 



 

MATERIAL FLOW LINES IN FORGING: 

 



 

FORGING DEFECTS: 

 

RESIDUAL STRESSES IN FORGING: 

 

 



 

ADVANTAGES AND DISADVANTAGES OF FORGING 

 

 



 



Model Question Problems. 



 



 

 

 

 



 

 



 

 



 

ASSIGNMENT QUESTIONS: 

1.Explain the effects of Following Parameters in metal forming process (i) Temperature ,(ii) Strain Rate, 

(iii) Friction and Lubrication 

2. Explain Deformation Zone Geometry  

3.Derive an expression for Forging Pressure and load in open die Forging by slab analysis with sliding 

friction at the interface and also draw the friction hill. 

4. Derive an expression for Forging Pressure and load in open die Forging with Sticking friction at the 

interface and also draw the friction hill. 

5.Write short notes on Workability of Materials and Hydrostatic pressure in Metal Working. 

6.Mention the Deference between slip and Twinning deformation in Materials. 

7.Classify and explain the various forging process, with neat sketches. 

8.List and explain Die Design Parameters in Forging. 

9.Explain the mode of plastic deformation occurring in metals 

10.Comment on : (i)Metallurgical aspect in metal forming and (ii)Residual stresses in wrought products. 

11.Explain with sketch the working of (i) ‘ Board-Drop Hammer’,(ii)’Power drop Hammer’. 

12.with a neat sketch explain the material flow lines and Defects in forging. 

13.With a help of neat sketch explain the ‘Crank Press’. 

14. Mention the Deference between Hydraulic and Mechanical Press. 



 

 


