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Activity of Nitrogen in Liquid Pure Iron

Synopsis:

Yutaka Kasamatsu and Sachio Matoba

An experimental study was made on the equilibrium of liquid pure iron and the controlled
‘ atmosphere of Ny;-A mixture or N; only in the range of nitrogen pressure up to 2°3 atm.,
in the temperature range of 1566°C to 1740°C, and the following results were obtained:
- (1) The solubility of nitrogen in liquid pure iron does not obey the Sieverts’ law, and
the nitrogen-solubility deviates positively from this law.
(2) The equxhbrmm constant and. the free energy change in the reaction wh1ch nitrogen
dissolves in liquid iron are represented by the following equations: )

log Kn=—815/T—0°819
4F°=3,730+43"75T

(3) The activity coefficient . of mtrogen in liquid pure iron is represented by the fol]owmg

equatmn,
log f N=197%N

This equation is blieved to be independent of temperature over the range 1566°C to 1740°C,

at least in the range 0~0°070% nitrogen.
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: Burette (25cc)

: Glass wool

: Quartz beads

: Silica tube (¢ 25mm X 100mm)
: Heating furnace

: Sponge titanium
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Fig. 1. Apparatus of gas analysis.
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Fig. 2. Furnace assembly for the heat
under N;-A mixture.
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A: Sampling valve J : Alumina powder

B: Brass head K: Alumdum tube

C: Rubber packing L: Stainless steel tube
D: Sampling silica tube M: Asbestus packing

E: Induction coil N: Rubber tube

F: Liquid iron P: Cotton

G: Silica reaction tube R: Mercury manometer -
H: Magnesia crucible S: Mercury bleeder

I: Alumdum thimble X.Y: Screw

Fig. 3. Furnace assembly for the heat

under ‘high pressure of nitrogen.

LEFAOWRMESE, EH LS X, &
F-FNITURE T AP TOBROGE LFRRTD 5.
C(2) ERREF

Ne-A B& A AP TOBROEE LRk, 338
& He-A ORAKNPCHEREL, TOERMEDENZ
BT pEHRAM (200cc/mn) YR X T, 1205fH—&E
IRES R U O IR L b, PEIGE L 2B
Fig. 3 (B) ICRLEY PV I TIRIDERRL
k. Thbb, X0 o 2E L THEHRBAERE
(Amm¢) ZTFCLOhMEBEHRPICES AL, YR
D &R FE» KRV CARRIRAGRENZAK & HE
XgBL, FREROENELATELOEC LD, Bk
EERERCE L LT O TERET 5.

C EHEAFOZERSEHFEEROLRE

B oEEOSIICIZI 2o - FF —~VEEER
Wi, BERREEBLEEI2EHEL, 74 04— 420
Mp 27z, SHOBERERRE L LT £0°0003% L

RNTHor.

HL £ B & R

A EEF R

SEEERER 2 EEE 1650°C, HAFE 100cc/mnis
XU pNE=0"740 K BEHTRI LA LT D, ETET
CRWIZAKE T AR EEE R DB VW X h, BEFBER
PICIRIN S TFT < i Fig. 4 KRT L SERE
0, BRAAGHZOHL 90 4 THSkFOERER
B HIGET B2 L0 DT, RERICINT
RO E R T 5720, HXRE 150cc/mn, {F#F
RS 120 4375 B T O 7.

005,

004
y—=—g
< / /‘
Y — -
S pE=0740
. = - /650°C
00 .

00! /

J 30 60 97 /24 /50
Minutes

Fig. 4. Nitrogen content related to
duration of melting.
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Table 2. Experimental results.
Heat No. PN, pi2 %N K' ~log K’ log f X
at 1566°C
N-1 0+356 0°597 00283 0°0474 14324 0062
N-5 0°203 0°+451 0+0219 0+ 0486 1+313 0°051
N-10 0+0989 0315 0°0157 0°04%99 1+302 0°040
N-14 0+0419 0°205 0-0108 0°0527 14278 0°016
N-19 0°556 0°746 0°0350 0°0469 1329 0067
N-23 0813 0+902 00409 0°0453 1344 0°082
N-28 1°000 1=000 0°0436 0°0436 1+361 0°099
N-H-1 1406 1185 0°0508 0-0429 1+368 0+106
N-H-10 1*900 1378 0°0573 0-0421 1376 0114
N-H-14 2°290 1*513 & 00630 0°0416 1+381 0119
at 1624°C ,
N-2 0+351 0593 00290 0°0489 1-311 0059
N-6 0203 - 0451 . 0°0224 00497 1304 0052
N-11 0°0948 0308 00159 00516 1+287 0*035
N-15 00417 0+204 0°0110 0°0539 1+268 0*0l6
N-20 0+551 0742 0°0357 00481 1-318 0066
N-24 0°816 0°+903 0°0423 0°0468 1330 0078
N-29 1+000 1°000 0°0448 0°0448 1349 0°097
N-H-5 1-406 1185 00523 0°0441 1356 0104
N-H-11 1+850 1+360 0+0584 0+0429 1368 0*116
N-H-15 2°290 1513 00646 0°0423 1374 0122
at 1682°C
N-3 0+349 0°591 0°0303 0°0513 1290 0°049
N-8 0-202 0-449 00230 0°0512 1+291 0050
N-12 0*0270 0°311 00166 0°0534 1-273 0°-032
N-16 0+0425 0206 0°01t2 0°0544 1264 0°023
N-21 0544 0738 0°0368 0°0499 1302 0°061
N-26 0816 0°903 00426 00472 1-326 0°085
N-34 1*000 1000 0°0462 00462 1+335 0°094
N-H-8 1-406 1+185 0°0536 0°0452 1345 0°104
N-H-12 1850 1+360 0*0603 0°0443 1+354 0-113
at 1740°C
N-4 0-341 0°584 0°0311 0*0533 1273 0°048
N-9 0206 . 0°454 0°0243 . 0*0535 1°272 0047
N-13 00957 0+ 309 0°0170 0°0550 1260 0035
N-18 0°0423 0°206 0-0119 -0°0578 1238 0-013
N-22 0+552 0°743 0°0387 0°0521 1283 0-058
N-27 0815 0°903 0°0433 0°0480 1°319 0°094
N-33 1000 1*000 00474 0°0474 1324 0*099
N-H-7 1°406 1-185 | 0°0548 0°0462 1°335 0°110
N-H-13 1°850 1+360 | 00613 0°0451 1346 0120
Table 3. The solubility of nitrogen under IV, BhEFENER

one atm. of nitrogen at 1600°C,
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Fig.”5. Relationship between nitrogen content
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Fig. 6. Equilibrium ratio log K' related to

nitrogen content.
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Relation between the Dent Size, Density in Fundamental
Shot-Peening and the Fatigue Strength

Michira Uchiyama and Kazunori Kamishohara

Synopsis:

The authors carried out a reversed bending fatigue test of flat specimens shot-peened
under the most fundamental conditions; that is peened with almost perfect sphere. shots
made of very rigid metal and as uniformly as possnble

Results obtained are as follows:
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