What is the importance of the silicon concentration in the design of cast irons? How does the silicon concentration affect the hardness of cast iron? Stating reasons, describe metallic alloys and casting process which would be suitable for making the following cast components: 1.An engine block for a modern car. 2.A toy car. 3.A turbine blade containing internal cooling-channels. Answer 21There are two major variants of cast iron: white and grey. Carbon is mostly precipitated as graphite in grey iron whereas it occurs as cementite in white iron. Silicon retards the formation of cementite in which it has a negligible solubility. Its presence in a concentration of about 2 wt.% therefore encourages the formation of grey cast iron. Therefore, silicon reduces the hardness greatly by eliminating much of the cementite. Naturally, white cast irons are much harder because the carbon is present as cementite. An engine block would be made out of an aluminium-12 wt% silicon eutectic composition because this gives the minimum melting temperature. The silicon which has a density of just 2.34

12345678Time / s

1491625364964Explain why does growth rate decreases as the particle becomes thicker. Answer 22The thickness varies with the square root of time (Fig. a), meaning that the process is diffusion-controlled. 1/1/03 3:42 pmPart IB Metals and Alloys, Worked ExamplesPage 2 of 5h t t p : / / w w w . m s m . c a m . a c . u k / p h a s e - t r a n s / 2 0 0 0 / I b 3 / I b 3 . h t m l

The thickness varies with the square root of time (Fig. a), meaning that the process is diffusion-controlled. From data book, the velocity

H.K.D.H. Bhadeshia 1/1/03 3:42 pmPart IB Metals and Alloys, Worked ExamplesPage 4 of 5h t t p : / / w w w . m s m . c a m . a c . u k / p h a s e - t r a n s / 2 0 0 0 / I b 3 / I b 3 . h t m l

H.K.D.H. Bhadeshia 2001-06-30 1/1/03 3:42 pmPart IB Metals and Alloys, Worked ExamplesPage 5 of 5h t t p : / / w w w . m s m . c a m . a c . u k / p h a s e - t r a n s / 2 0 0 0 / I b 3 / I b 3 . h t m l