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All needed physical constants are to be obtained from the text.  Estimations are permissible if a needed constant is not available in the text.

1.  A long, 60 cm diameter steel billet initially at 1300 K is quenched in oil at 300 K.  The heat transfer coefficient is 0.01 cal/(cm2 K sec).  How long a time will be required to reach a temperature of 700 K in the rod's axis (center)?  



FE = 0.15 cm2/sec;   k=0.1 cal/(cm K sec)



2.  If the rod in problem #3 is cut to a length of 40 cm and quenched under the same conditions as above, what temperature would be reached at the same time as above at the geometric center (r=0 and equidistant from each end) of the billet?




