Changing a physical property of a metal ( 1 ) - iron/steel.


(a)
- obtain three steel hairclips and clean them with steel wool or sandpaper




[this is to remove the varnish, the open end doesn’t need cleaning]


(b)
- test the hairclip for ' springiness ', by bending it open and letting it spring back.


(c)
- heat one clip to red hot for about one minute in a Bunsen Burner 



- then let it cool slowly until it can be handled again.  



- bend the clip again and record what you find. 




[students should find that the steel is now ‘soft’, no springyness]


(d)
- heat a second clip to red hot and while still red hot plunge it into cold water.



- bend the clip and record your observations.




[this time the steel has been hardened, now quite brittle and should snap]


(e)
- heat a third clip to red hot and cool it rapidly in water as in (d) 



- clean the clip with steel wool until it shines



- hold the clip above the Bunsen flame until a blue tint appears on the metal



- let the clip cool slowly in air



- bend the clip again and record your findings




[this is tricky, as the colour is critical to the tempering process, the 



students should find that the springyness has returned]

       SUMMARY :


(a) 
the process of heating a metal and allowing it to cool slowly as in (c) is called

  

ANNEALING, and this should make a metal softer and less springy.

(b) the process of heating a metal and cooling it rapidly as in (d) is called 

QUENCHING, and this makes a metal hard and brittle.


(c) 
the process of heating - cooling - heating - cooling as in (e) is called

 
TEMPERING, a process which hardens a metal and makes it springy. 
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