Group Member Names _________________________________
Ways to Strengthen a Metal
Pre Activity: 
1. Suggest a few ideas for ways to strengthen a metal component used in a machine.






2. Two samples of metal, A and B differ only in their grain size. Sample A has a larger grain size than sample B. 
a) Which piece has a larger yield strength? 





b) Explain your answer choice for part a.





3. Two thin metal rods are cut from the same plate. Rod A is pulled through a tapered hole smaller than the rods original diameter. Nothing is done to Rod. B. 
a) On an atomic and grain size level, is Piece A different than Piece B? Briefly explain how it is 
      different or why it is not different.






b)  Does Piece A have a larger, smaller, or the same yield strength as Piece B? Briefly explain. 





4. Pure Copper has a yield strength of about 70 MPa and pure Aluminum has a yield strength of about 35 MPa. Will a Copper-Aluminum alloy of 5% wt Al have a yield strength that is less than or more than 70 MPa? Explain.








5. The following metal pieces are cut from the same plate. Compare the yield strength of the pieces.
 (
(A and B have equal radii)
A
B
)



a.  A has a higher yield strength than B.
b. B has a higher yield strength than A.
c. A and B have the same yield strength.

Explain your choice.







6. The following metal pieces are cut from the same plate. Compare the yield strength of the pieces.
 (
A
(A and B have equal heights)
B
)




a.  A has a higher yield strength than B.
b. B has a higher yield strength than A.
c. A and B have the same yield strength.

Explain your choice





7. Two metal rods A and B are cut from the same plate and are at room temperature. The temperature of Rod A is lowered by 100 degrees Celsius and held at that temperature for a long time. Nothing is done to Rod. B. 
a.  On an atomic, is Piece A different than Piece B? Briefly explain how it is different or why it is not different.






b.  Is Piece A stronger, weaker or the same yield strength as Piece B? Briefly explain 

