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Ethbnum of Phosphorus Carbon and Oxygen in Liquid Iron

(Study of dephosphonzatlon equlhbrlum——-I)

Synopsis:

 Shiro BAN—YA and Sachio MaToBA

Equilibrium of phosphorus-carbon- oxygen in liquid iron in contact with a mixture of solid
calcium phosphate and calcium oxide was studied in a controlled gas atomosphere of CO-COq;

gas mixture in the range .of 0°03~1°2% of phosphorus in liquid iron at 1530°C,
It was found that the stable phase of calcium phosphate was of tetracalcmm phos-

1585°C.

1560°C, and

phate, 4Ca0-Py0;, at the presence of free lime in this expenments
The results obtained were summerized as follows:

2P+5C02+4CaO(S) 5CO+CasP20,(S) (1)
log K, (= PCO/PCO aP) 32, 070/]‘ 7 960 - cereeneisien (1 h)
AdF%=—146,700+36°42T - eseseesaes (1 c)

2P+SCO+4CaO(S) 5C +C4P209(S) sedeennsne(2)
log K (= ag/ap Poo) 69, 860/T—41 79 (2b)
AF}=—319,600+1912T . ceererrerearean, e (2¢)

2£+50+4C3.0(S) Ca4P209(S) ..-(3)
log K3 (=1/ab-ad) =75,660) T —31*77 - D)
A4F}=—346,100+1453T ettt e e e (3 € )
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2P +50 +4(Ca0) in slag=(4Ca0-P;0;) in slag

K =a4CaO-P205/a?l5'a?)'a4CaO
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in liquid iron at 1530, 1560 and 1585°C.

- Table 1. Experimental results, 1585°C

In the heats marked with an asterisk lime crucibles,vwere
used, »and in the othqrj heats calcium phosphate crucibles.

Fig. 1. Relation between -CO-CO; gas mixture and phosphorus

. Initial Final log Ki' log K,'
Sample No Gas I‘at_lO - : 5 5
. . ‘Pco/Pcoz 2% C % P 2% C 2% P (=Pko/Po,% P?) (%%95/ P%0%P2)

- BP 57* 20°8 0°06 | 0%16 | 0°043 | 0°036 9482 —3°843
_BP 58 20°8 0'06 | 010 | 0°036| 0°038 | . 9+435 —4°276
" BP . 59 20°8 006 | 0°05 | 07032 | 07042 9+348 —4-618
BP 46 30°5 0°07 | 021 | 0052 | 0°136 | 9151 —4°617
BP  49% 30°5 007 | 021 0°051 | 0°118 9+274 —4°535
"BP 47 - 30°5 007 | 0°16 | 0°049 | 0°118 9274 —4°622
BP 48 305 007 .| 0°10 .| 0°054 | 02099 9°427 — 4259
BP 50 30°5 007 | 0°11 0°050 | 0°145 9+095 —4°757
BP 51 30°5 0°07 | 0°13 | 0°048 | 07106 9367 —4°574
BP 38* 384 0°09 | 032 | 07079 | 0°222 92227 —4-149
BP 39 384 -~ 0°09 | 0°25 | 0c076 | 0°203 9+305 — 4155
BP 20 384 009 | 017 | 0°066 | 0°183 94395 —4°372
“BP 67 492 014 | 0°50 | 0°095 | 07377 9+306 —4+221
BP 76* 492 014 | 0°55 | 0%095 | 0°418 9°216 —4°310
BP 70 49°2 014 | 0%45 | 0096 | 0°418 9°216 —4+287
"BP 73 492 014 | 0°40 | 0°088 | 0°380 9°299 —4°394
BP o7k 61°1 0°12 | 079 | 0°130| 0°697 9°244 —4-081
BP 101 6171 0°16 | 0%%7 | 0%121| 0697 9+244 - —4°237
"BP 106 611 0°14 | 074 | 0107 | 07692 9250 —4°498
BP 107 611 0°16 | 0°70 | 07123 | 0°684 9260 —4+185
BP . 113* 78°4 018 | 1°33 | 0162 | 1136 9+361 —4°035
BP 114 . 78°4 0°26 | 1°20 | 0°154 | 1°22; 9°298 —4°208
CBP 116 784 021 1°25 | 07147 | 126, 9269 — 4338
BP 120 784 021 | '1°28 | 0°159 | 121, 91305 —4+131

— 22 —

5

s




RS - RE - BEBOMMEEHTCONT

SR

669

Table 2. Expeﬁmental results, 1560°C.
In the heats marked with an asterisk lime crucibles
were used, and in the other heats calcium phosphate cruc1bles

S e N " Gas ratio \ Initial Final \ " log Ki' log Ko'
ample No. Pco/P ’ =P%,/P%. %P2 |(=%C5/ Pto% P?
. co/ COs \ %C %P %C %P (=Pdo/Plo, %P2 (=%C3 Pto%L?
BP 53*% 20°8 ) 0°06 0°12 0°037 | 0°032 9°584 —4°067
BP 54 20°8 0°06 0°06 0°049 [ -0°025 9°799 —3°245
BP 54" 20°8 0°06 0°06 0°045 0°034 97532 —3%695
BP 55 20°8 0°06 002 0°043 0°025. 9°799 - ~—3°526
. BP 43%* 30°5 0°08 0*16 | 0°063 0°093 9°481 —3°870 "
BP_,, 44 30°5 0°08 011 0062 0*089 9°519 —3°866
BP 52 30°5 008 0°09 0063 | . 0*088 9°529 —3°822
BP 45 30°5 0°08 0°06 0°064 0-091 9500 . —3°816
BP 35* 384 008 022 0+085 0°147 9‘585  ,_3.632
BP 36 384 008 0°18 0086 0°149 | 9574 —3-618
BP 37 384 0°08 013 0°075 0-168 9°469 —4°019
BP 69 492 0°16 0°35 0100 0318 9°454 —3°961
BP 72 49°2 0°16 0°30 0°106 0°286 9°546 —3°743
BP 75 492 0*16 0°28 0°091 | - 0°315 , 9°462 —4°158
BP 96%* 611 014 0°59 0°126 0°523 9°493 —3°900 .
BP 100 61°1 0*18 050 0°139 0°520 9498 —3°682
BP 104 61°1 018 054 0128 0°509 9517 —3°842
BP 105 61°1 016 0°55 0°136 0°523 9°493 —3°734
BP 112* 78°4 0°20 100 0°159 | 0°879 9° 584 ' —3°853
BP 115 78*4 027 090 0-158 0874 9°589 —3°862
BP 117 78°4 023 0-97 0°181 0°961 9506 —3°648
BP 118 784 0°23 0°94 0181 0°932 9°533 —3°622
Table 3. Experimental results, 1530°C.
In the heats marked with an asterisk lime crucibles were used, and
in the other hedts calcium phosphate crucibles.
: . Initial Final log Ki' log K'
sample No. | % B (= Plo/ Pio,%P?) |(=%C3/ PEo%P?)
co/ £ co,; % C o, P %C % P =1L col £ co,70L (A co/o”_
BP 65*% 49°2 018 0°27 0°103 0*211 9-810 —3°541
BP 68 492 0-18 | 0723 0°111 0°222 9746 —3°423
BP 71 492 0-18~ 020 0°107 0202 9°848 —3°420
BP 74 49°2 018 0°18 0103 0°213 9802 —3°549
BP og* 61°1 016 0*42 | 0°128 0334 9+883 —3°475
BP 99 61°1 0°20 0°33 0°144 0°371 94791 —3°311
BP 102 61°1 016 0°40 0°152 0° 366 9+803 —3°183
BP 103 61°1 0°20 0°38 0°140 0367 9+801 —3°363
BP 109 784 021 0°70 0°170 | 0°593 9°925 —3°366
BP 110 78°4 0°30 061 0°179 0°669 9+821 —3°358
BP 111 78°4 026 0°68 0184 0622 9°884 —3°236
BP 119 78'4 0°26 0°66 0°190 0673 9+816 —3°234
'z 5, T % BRI X A)ELKD —2/5 DOER
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o _ . _ e
g coz/_ co=—1/5:log K;—2/5log @p %. Lz LE 1560°C, 35Xt 1585°C i1y % Al
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Table 4. Standard free-energy change and
equilibrium’ constant for the reaction (3),

2P +50 +4Ca0(s ) =CasP:00(s).
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gators Ban-ya, Matoba Richardson, welch
Temp- | 4F3 | tog Ko | 4F | log K
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Fig. 4. Relation between carbon and phosphorus.
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Fig. 5. Deoxidizing power of phosphorus and carbon.
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Effect of Specimen-Width on Charpy-Impact Bending Test.

(Studies of load-time relations under Charpy impact Atest-—III)

. Seita SakUl, Tadahisa NAKAMURA,
Shigetomo NUNOMURA and Tatsuo FUJIWARA

Synopsis:

The effect of the specimen width on thehCharpy test was studied with specimens of hot-
rolled mild steel and quenched-and-tempered medium carbon steel, by recording the load-time
relations under impact bending. Results obtained were summarized as follows:

(1) The energy absorption in the ductile range was influenced by the spec1men—w1dth
smaller than 4mm-the smaller the width, the lower the energy absorption per unit sectional
area and it was found that the law of similarity was not satisfied in this case. On the
‘contrary the maximum fiber fracture strength was almost constant for all the: spec1mens,
showing the applicability of the law of similarity.

(2). Maximum fiber bending stress in fracture was the largest in the temperature range -
where the absorption energy was decreased almost to minimum value and the load-time
curve of type I designated by the authors in the previous papers was obtained. (Tetsu-to-

© Hagané 46 (1960) p. 141, 1538; Tetsu-to-Hagané Overseas, 1 (1961) p. 38).
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