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Effect of Uranium on the Properties of Steel.
(Stu&ies on special elements in steel—1I)
' Kiichi NARITA, Atsusi Miyamoto and Eiji T AKAHASHI

Synops1s

The authors show that, up to approx. 0°2% add1t10n Uranium as an alloying element has
little improving effect on the properties of carbon steel.

Uranium, however, can be used as a great effective deoxidizer or refiner of molten steel,
improving the final deoxidation and the steel ingot-making procedures properly, because it
has great affinities with oxygen and sulphur, and the specific gravities of it’s’ oxides and
sulphides are greater than that of molten steel.

For the practlcal application of uranium in steel making, the authors point out that it is
necessary (1) to establish the detailed regulations for handhng radioactive substances from
the standpoint of practical operation,. (2) to develop the method of uranium addition, (3) to £
clarify the chemical reaction between refractories and uranium, (4) to investigate the deoxi-
dizing and desulphurizing reactions with uranium in molten steel and (5) to establish the
-manual on disposal and treatment of the refractories worn out, slag and steel scraps
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DFH19584E 6 A1z U DIERHTFRIF O koM kR X,
BHRUBSES AT TES X5 ickor.

oy

L #

UﬁLH@%L%~ﬁinﬁﬁkﬁL,0,Nﬂx
S EOTRCKTHRMINPBIEFIC A EL, B8H LH
Wk BTLEEO—DTH5. HhF L FHUMETS
BiFic g, UsA0BBmMT 52 Lc kb, KEMD
r W, SABEER, BRIk 5E L OWERs

DIEET D VbR TV ED~D, 5 ki R
u%,~wwumgmow1@%%m%;6ﬁfA@m
TESN, BFHBMGRUINCIERET 5 2 B TE 0

BT HILSD LB T 35\ TRIFS C & % iR U B 12420

10,000~20,000 t BEFTH 5 LR SN TH D, Ik 4
RELTREL ORAEE £ 5% & B OB LTV
B AT TR MIETRBTROPEICHET %D
—BE LT, ¥RBBUOBRERNFIFAO—>LLTU
*WERISTAE 4 A AR EEARICTHE
WAISSE | A21HRA
PR IR ,
-

— 44 —



2 TR LRV L ORE 1687
Table 1. - Chemical composition of specimens. (%)
Spﬁ((:)imen c Si Mn P S N e U U added
No. 1 029 0°38 0°67 0°006 0°012 0°006 0°006 — —
No. 2 028 0°36 0°65 0°007 0°011 0006 0°012 — —_—
No. 3 0°29 0°33 .- 062 0°007 0°008 0008 0°013 0037 0°04
No. 4 0°31 0°24 0°51 0-008 0°010 0°*006 0014 0°063 0°08
No. 5 028 . 040 0°68 0°006 0*012 0006 0°017 0*14 029
No. 6 0°29 040 072 0°006 0°011 0°007 0024 0°20 067
o ; Note: No.1, 5 and 6 are forged materials from 100kg steel ingot, and No.2, 3
' and 4 are from 50kg steel ingot. ‘
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Fig. 1. Relation between counting rate and

uranium content in steel (A method).
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uranium content in steel (B method).
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Photo. 4.

Table 2. Specific gravities and melting points
of various uranium compounds.

Compound | Sp.gr. - m.p. (°C)
ucC 1363 2250
Ung 12-88 1800
UCy 1128 2350
UN 14°32 2650
U;zN; 11°24 S
UNg 1173 _
U0, - 10°95 2878422
us 10+87 - >2000
U.S; 8°81 >2000"

‘US; 7°91 18504100
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Table 3. Effect of uranium on amount of oxide inclusion and cleanliness.
(a) Steel ingot.

Position of specimen in steel Oxide inclusion (%) Cleanliness

ingot : Si0, AL,Os d 6ox 400

Top Outer part 0°0022 0°0035 0°061

) Central part 0*0024 0°0029 0*105

No. 2 Middle Outer part 00018 00034 0058

(U : none) Central part 00012 0°0028 0110

Outer part 0°0015 0°0032 0+058

Bottom Central part 0+0011 00028 0092

To Outer part 0°0015 0°0021 0°042

p Central part 0°0011 0°0018 0+085

No. 3 Middle Outer part 0°0011 00018 0°054

(U : 0°037) , Central part 0°0011 0°0019 0°113

o Outer part 0*0014 0°0016 0°045

Bottom Central part 0+0011 0+0013 0°096

Top Outer part 0+0013 0°0018 0°071

. roP Central part 0°0015 - 0°0013 0°125

No. 4 Middle Outer part 00014 0+0019 0090

(U : 0°063%) 7 Central part 0°0013 0°+0017 0°213

_ Quter part 0*0012 0°0018 0°092

Bottom Central part 0+0011 0+0017 0°158

Cleanliness of specimen from steel ingot No.6é containing 0°20% uranium is as follows:

dsoxsso values of outer, intermediate and central
0°154, 0°962 and 1°129 respectively.

parts at middle side of steel ingot are

' (b) Forged material (reduction of area : about 90)

Oxide inclusion (%) Cleanlines
SiO; ALO; FeO MnO @ 60400
No. 2 (U : none) 0°0017 0*0034 * 0+000 0°*000 0°091
No. 3 (U : 0°037%) 0°0012 0°*0019 0°000 0°000 0°093
No. 4 (U : 0°063%) 0°0014 0*0017 0+000 0°000 0112
Table 4. Effect of uranium on austenitic grain size.
.(a) Steel ingot ) l
ot . No.1 ' | No.z No. 3  No. 4 No. 5 No. 6
Middle side of steel ingot | ({7.54ne) l (U'nione) |(U:0°037%)|(U:0°063%)| (U:0"14%)| (U:0°20%)
Outer part 37 ‘ 36 2°2 34 55 51
Central part 32 l 26 21 .| . 3°8 5+0 47
(b) Forged material (reduction of area: ﬁ%/‘a’\i o\ EEBE & AR 850°C ~1,100°C i+
about 90) 2z LATEDN, UBDOHBINCS  # No. 5 &
Miadle 95| No.2 No. 3 No. 4 XU} No. 6 THHEHEINT thas »ix EE L,
materiai» » (U:n(t)ne)‘ (U:O'037%) (U :O-Oés%)' PhOtO- 6 0:7]—.< L7~k 5 iz %{H/L%%%%L, ﬁ% No. 6
i A AT = < -
Cegrl:?l 3-8 33 35 TS DR RE T BTz
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Table 5. Effect of uranium on mechanical properties of steel material.

. Yield Tensile . Reduction s
Spﬁ(gmen strength strength Elo?éo;a)non of area I%gd)ness Chafr II{) y_inm/%?,gs) value
: (kg /mm? | (kg /mm?) o (%) o |
, . -8
) \ 36 54 | 284 62 147 o
- No. 2 (U:none) 37 55 35+2 el 150 o
No 3}<IJ‘O'037€/) 34 55 35+6 62 149 e
e ’ o 36 - 55 34°8 62 150 145
( : 35 | 54 3404 63 | 148 RN
No. 4 (U:0°063%) 34 54 332 50~ | - 149 1275
1241
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Influence of Nitrogén on Properties of 18-7 Stainless Steels.

Masazo OKAMOTO, Ryohei TANAKA and Rokurs Fuimorto

Synopsis:

An experimental study was made on the influence of nitrogen content up to about 0°7%
on the properties. of 18%Cr-79Ni stainless steels prepared by the high- pressure melting
process in nitrogen atmosphere. Main results obtained were as follows

1." It was necessary to heat for 1/2h at 1200°C for the solution-treatment of the steels with
high nitrogen concentration. Stablhty of austenite to marten51te transformation was markedly
increased with an increasing nitrogen concentration in the steels; both Ms and Md were
lowered considerably with an 1ncreasmg nitrogen content. The Ms of the lowest nitrogen
steel {Mn-0°04N was found to exist at about 60°C, and the steel solution-quenched was found

- to contain a considerable amount of isothermal component of austenite-martensite transfor-

mation at room temperature. ‘ _
2. During ageing at temperatures between 700°C and 900°C, peculiar lamellar precipitates
consisting of chromium nitride and austenite depleted in both chromium and nitrogen appea-

~red around the austenite gi‘ain boundaries due to the so-called grain boundary reaction.

It was often found that the depleted austenite, formed by the reaction described above,
transforms into martensite during cooling from the ageing temperatures.

3. The strength increased markedly with an increasing nitrogen concentration, but in the’

.. steel with low nitrogen content higher strength was often obtained than in the steels of

medium nitrogen content due to the martensitization of unstable austenite in the former
steels either by subzero-treatment, by cold- rolling or even by plastic deformation dur1ng
tensile tests. A good combination of tensile strength and elongation or reduction of area,
however, was found to be obtained especially in the steels with high nitrogen concentration.
4. . It was found from the high-temperature tensile creep-rupture test at 700°C that the
highest value is obtained at the nitrogen concentration around 0°329, while the creep-resis—

tance is deteriorated by the higher nitrogen concentration in the steels.
- (Received 16 Mar. 1963)

e .*
*%

BRSTAE 4 AASBIEAKXCTRE WAGSES fI6HZM
RRTEAR, TH ™ ABBEERRSH

— 52 —

i

-

i



