
Solutions of ME 355 Home Work No. 5  

 

1. 8A-12  

(a) The condition in which metals deform at a very low stress and are capable of very large 

tensile deformation. 

(b) m becomes very high (at some low strain rates). 

(c) Very fine grain size (or microduplex structure). 

 

2. 8A-15 

(a) Recovery: rearrangement of dislocations in minimum-energy configuration.  

Recrystallization: Growth of new, dislocation-free grains  

 

 

3. 9A-1 

 

 Cold Warm Hot 

Strain-rate sensitivity Low Medium High 

Flow stress High Medium Low 

Die pressure High Medium Low 

Dimensional tolerance High Medium Low 

Surface finish High Medium Low 

Ease of lubrication High Medium Low 

Healing of defects Low Medium High 

 

4. 9A-6 

 

Essential: (a) Excess material runs out into flash; (b) Part is trapped, flash is axial. 
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5. 9C-2 

(a) and (b): Follow steps given in Sec. 9-21. Adapt spreadsheet of Ex. 9-2. 

 
 

(c) To judge feasibility, consider the shape of the tooling. Most likely, the wire will be held in a 

split die and with h/d < 1, buckling is no problem. 

 

(d) Most likely, the head will be formed by a short punch, as in Fig. 9-34b. According to Sec. 

9-5-1, Case 2, well-lubricated upsetting generates just permissible pressure for lubrication is 

maintained. If the punch were made to a larger diameter (at least of 3*15 =45 mm), it would be 

loaded in indentation, Case 3, Fig. 9-34c, and even a less expensive steel punch would be suitable. 

To be on the safe side, the maximum die pressure would have to be calculated too.  

 

6. 9C-8 

Set up a spreadsheet like that in Ex. 9-3.  

 
Calculation steps:  
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