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FUNDAMENTAL STUDY ON THE SPECIAL STEEL MAKING

(Measurement of Equilibrium between Boron and Oxygen in Liquid Steel.)

 Tetsuo Yagfohash'b Dr. Sci. and a(fashz Sato
Synopsw

‘Boron recently is Lnown to have a pronounced mﬁuence on the hardness of the special steel.

. Hence a detailed study of this elément in liquid iron containing oxygen is an important problem

and of considerable interest. Therefore, the authors measured the equilibrium condition in the

reaction between boron in Tiquid iron and the Hs-H,0 gas mixtures at 1600°C, The equauon
_ for the reaction was written as follows: :

2B+ 3H,0(g)= ""Bzoq(lﬁat-l‘SH:ngJ
The ethbrmm constant and free energy of the above reaction were, at 1600°C, )
Ku_p=Pu%/Pu’ 20(B% )%= 4-284 x10°¢ B TR PR T .
AFO (g0 = — 56828

Next, the oxygen content of the molten iron at 1600°C was calculated from the following equa-
tion obtained by the author '

P 1_9Cxty) 9801
log 1oKo= Pj::;) . (x+Y) = T —3j189 (
' Ko’ =Prgo/Pra [0%)=8-978eccvnereice TP sesenen (2)

Where x, y, were atomic fraction of oxygen and hydrogen in molten-iron. GnmbinivngEq

( 1) with Eq. (2), the ethbnum relamon between boron and oxygen in molten iron was
obtamed < :

2BJ~30'——’B205(1)sat )
Kgp_o= ll[B/d”rO%j‘ 2-697 X 10®
The deo‘(xdatmn product and the free erergy as teferred to the akove reactxon was expressed‘
’ K's_o=1/Kg_o= [B%]"[O%]“—O 3707 x 108
AF° g9 = — 72243
From theqe reau]ts, it was found that the, present data differed greatly from the theoretma] value

calculated by R.W. Gurry, biut are approximately in agreement with the experlmental value"
obtained by Gerhard Derge.
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