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TilE J:FFI'LT 01' I'IIOSI'IIlliUIS ON Till: 111\IWNESS lll' I RON 

Pure Japanese l'lcctrolytic· Iron (0.01~. 1', O.OH Si, 0.01', Mn, 

0.01% S, O.Olt C and O.OUS'b 1\1) \vas melted dmvn 1vith various 

additions nf I'L'.I' (20-25% P, 2.51. Si, 2.5% ~'n) to give a range 
.) 

of alloys conL1in.ing 0.5 to 1.5'1, pho:;phorus .. 

Small billets \vcre c·ast, :lliO\vcd to cool, then annealed !UHler 

vacuum at llll0°C for eight hours. Two metltods of preparing 

test pieces 1vere used on specimens L:ut from the billets. The 

first \vas the hot rolling of the specimen to form a flat bar, 

(specimens 1verc heated to ilOO'\: in a muffle furnace under 

nitrogen atmosphere). The second set of specimens were surface 

ground to Pivc ,, r I a t t '' s t p 1 e c e s . Both sets of test pieces 

The results fur the hot rolled test ]Hcces are g1ven J.n Table I. 

The as -cast and anne a I ed spec in;ens shotv a rapid Increase 111 

hardness \v.i t h i IlL n':osing phosphorus content. The hot rolling 

to form the test picc·es results sh<ll' that there is a reduction 

in hardness, probal> I y due to an homogeni sa tion effect of 

the rolUng. Th·· ,·old working results show a rapid increase 

in hardness (exu.·!lt Jur 0.9~ phosphorus which shown an initial 

decrease). ThL' tvst. pieces containing 1.2% and 1.5% phosphorus 

only just achieved 1il'i, reduction, and no further working could 

he carried o11t. 
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" p Cast & 1\llJlCil I" d After hot rolling Cold reduced ' ... ----. --- -- -------- ._..-- -·-- ------

10% 20% 

0. (J .!Sil 2l(J 295 320 

0.9 :s J (J 250 230 330 

l. 2 :s :1 :s 2 8 7 :sz s 

1.5 lj :s 7 270 310 

----------... ---------- ·-- ----

Table ll 

Jli\IWNESS 01' Clii.IJ IVtlliKLIJ LI.LCTIWI.YTIC IIWNS \viTII PllOSPIIO!IlJS 

[! v 

C:!:-,1 ,\ t\ll!le<lil:d Co 1 d reduced 10~ 

() . () :soo 

() • <) -~ l I) 305 

I . 2 364 

l. :; 340 
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The n:sults for Li>e sur!"~Jc:e ground test pieces are g1ven 

tn Table 11. No significant red11ction lwyond lll'\ could 

be ac:hi eve d. The results are not Cully satisfactory, but 

they do suggest some scgreg<Jtiun of the l?hosphorus (confirmed 

by Scanning Electron ~!icroscopy). Billets contai11ing 0.6 

atld 1.2% phosphorus show an inc1·easc i11 hardness due to the 

\'ork hardening effect, whereas O.lJ% and the 1. 5% samples show 

a decrease due to the homogenisati.on effect. 

Conclusions 

The results obtained clearly shm' that hardnesses of the order 

of 300 llv can be obtained by cith,,r hot working and subsequent 

cold working or solely cold working irons containing greater 

than 0. 6% phosphorous. 


