South Dakota School of Mines and Technology

Department of Materials and Metallurgical Engineering

Met 426/526
Homework

A calculation for hC in a liquid steel at 1873 K results in a value of 0.8.  Calculate the wt% C in the steel if the steel contains:
1. Nothing but C and Fe
2. 1.1wt %Cr

3.  1.1wt %Cr, 0.5 wt% Si, 0.05 wt% S, and 0.3 wt% Ni
From Introduction to Thermodynamics of Materials 3rd ed., D. R. Gaskell, Taylor and Francis, London, 2003
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 for dilute solutions of elements dissolved in liquid iron at 1600 °C

	
	j

	
	
	Al
	C
	Co
	Cr
	H
	Mn
	N
	Ni
	O
	P
	S
	Si

	
	Al
	4.8
	11
	
	
	(34)
	
	(0.5)
	
	-160
	
	4.9
	6

	
	C
	(4.8)
	22
	1.2
	-2.4
	(72)
	
	(11.1)
	1.2
	(-9.7)
	
	9
	10

	
	Co
	
	(6)
	
	
	(11)
	
	(4.7)
	
	(2.6
	
	
	

	i
	Cr
	
	(-10)
	
	
	(-11)
	
	(-16.6)
	
	(-13)
	
	(-3.55)
	

	
	H
	1.3
	6.0
	
	-0.22
	0
	-0.14
	
	0
	
	1.1
	0.8
	2.7

	
	Mn
	
	
	
	
	(-7.7)
	
	(-7.8)
	
	(0)
	
	(-4.3)
	(0)

	
	N
	0.3
	13
	
	-4.5
	
	-2
	0
	1
	5.0
	5.1
	1.3
	4.7

	
	Ni
	
	(5.9)
	
	
	(0)
	
	(4.2)
	0
	(2.1)
	
	(0)
	(1.0)

	
	O
	-94
	-13
	
	-4.1
	
	0
	(5.7)
	0.6
	-20
	7.0
	-9.1
	-14

	
	P
	
	
	
	
	(34)
	
	(11.3)
	
	(13.5)
	
	(4.3)
	(9.5)

	
	S
	5.8
	(24)
	
	-2.2
	(26)
	-2.5
	(3.0)
	0
	(-18)
	4.5
	-2.8
	6.6

	
	Si
	(6.3)
	24
	
	
	(76)
	0
	(9.3)
	0.5
	(-25)
	8.6
	(5.7)
	32


Values in parentheses are calculated from Elliott, Gleiser, and Ramakrishna using 
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