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Study. on Improvement in the Hot Workability of High-Alloy Steels.

Taiza NAKANO, Hisashi TAKADA, Kiichi NARITA and Kazuyoshi UKIHASHI

Synopsis:

- Stainless steels which acquire 7+« mixed, structure at high temperature tend to crack
during hot working, because the deformation by working concentrates upon the ferrite parts
that have a small flow stress. To improve the hot workability of stainless steels of (r+a)
structure at high ‘ter_nperatu're, we have selected typical stainless steels of the duplex structure
20Cr-12Ni-2Mo, 20Cr-9Ni-0°9Nb and 24Cr-13Ni steel, and- investigated the effect of high tem-
perature homogenizing treatment, and addition of rare earth and nitrogen upon the hot
workability of the ingot of these stainless steels by means of high temperature torsion test.

The results obtained are as follows:

(1) The high temperature homogenizing treatment is effective to improve the hot worka-
bility for all these steels tested,and above-all, the effect upon 20Cr-12Ni-2Mo steel is remar-
kable. Homogenizing treatment at 1200°C for 50 h is the best to improve the hot workability

of these steels.

(2) The effect ‘of rare earth (misch metal and lantan alloy) addition' on the hot wor-
kability of these steels is recognized and an addition of 0°25% is the most effective.

The difference of hot workability among the tested steels is almost negligible, and lantan
alloy addition is a little less effective than misch metal addition.

(3) The effect of nitrogen addition upon the hot workability for these steels is remarkable
except 20Cr-12Ni-2Mo steel that naturally has little ¢ ferrite. However the weldability of
the steel containing nitrogen is not good, therefore it is not advisable to make nitrogen
addition to improve the hot workability of these steels, if good weldability is required.

(Received 21 Jun. 1963)
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.| .Addition . , . ; Rare earth
Steel amount C Si | Mn P S Cu Ni ‘Crv Mo or Nb|" {ement 2N,
_ Base material| 0°016| 0°44 | 1°77 | 0*006| 0°034| 0*07 | 12*82| 19°38Mo 2°35 |  — 0+0154
= Soaking 0°016| 0°41 | 1*70 | 0*009| 0°020] 0°06 | 12°84| 19°83]  2°23 — 0°0162
| o— N
Z 8 97| 0°15% | 0co11] 0442 | 1+84 | 0°014| 0-026] 0°07 | 12°70] 19700  2-36 |Ce-0-064 | 0-0161
D@ |25l 0°25% | 07017 0°49.| 1+67.| 07012 0°Q20| 0°06 | 12°86| 19790, . 221 | - 0°086 0°0186
é = | 0°35% | 07016/ 0°38 | 1'81.| 0°006| 0°013| 0%06 | 12787 19765 ~ 233 |  0°092 | 0°0230
S - : : : — '
« Ny 0°10% | 0°019| 0743 | 1*75 [ 0*008| 0*028| 0°07 | 12°87| 19°74]  2°36 | — 0°1220
Base material| 0705 | 043 | 1°78 | 0°009| 0+021| 0°04 | 908 | 19°60Nb 0°91 .|  — | 0-0152
Q - ' :
Z Soaking © | 006 | 0°37 | 1*68 | 0°011] 0*020| 0°04 | 9*32 | 19°70|  0°77 — | 00110
Zié’ SF| 0°15% | 0°05 | 0%42 | 163 [ 0°010/ 0°018[ 009 | 9*14 | 19*82|  0°76 |Ce 0049 0°0170
Qe 1B 0°259% | 0°04 | 0747 | 1°79 | 0*006 0*015| 0°05 | 9239 | 20°00|  0°79 0060 0°0190
ég = E| 0°35% |0°04 | 0749 | 1°82 | 0°007| 0°012| 0%06 | 922 | 20°24| 075 0°092 | 00220
ge . , | v
o N 0°10% | 0°05 | 0°43 | 1*67 | 0°013| 0°019| 0°06 | 9°10 | 19°51]  0+68 — | 0°0%
Base material| 0705 | 0739 | 179 | 0*014| 0*019| 0°04 | 13+26| 23°72]  — — 00170
Soaking 0°06 | 0749 | 1+90 | 0+019] 0+016| 0+04 | 13-33| 24°68]  — — 0°0190
o) . : - ——
S S| 0°15% | 0°05| 0°44 | 1°90 | 0+017 0°019| 004 | 13°39| 24795] —  |Ce 0-023 0°0186
@3] 0°259% | 0°05 | 0°43 | 1°89 | 0+018 0°018| 0°08 | 13°32| 24°68] — 0040 | .0°0170
Z |2 E| 0°35% |0°06|0°42 | 1°90 | 0°017].0°010| 0°04 | 13°14| 24°35]  — 0%055 | 01020
9]
g B 0°15% [0°06 | 041 | 189 | 0°020| 0018 0°05 | 13+12 24*60] ~—  |La 0°11 0+0154
Q |4=| 0°25% | 0706 | 0°44 | 170 | 0°015( 0°019| 0*05 | 13-11| 23°90  — 0°17 | .0%0220
N 8@ 0359, | 005 | 046 | 195 | 0°020| 0*012| 0*03 | 13°29| 24°25 ~ ~— - 0*23  |*0°025G"
- B . 2 - . : — - . - i . i
N; 0°10% | 0707 | 048 | 185 | 0017/ 0°012| 0703 | 13°07| 24*95}  — - .0°122
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Table 2. Results_ of ter_ision and Charpy impact test on all deposit metals.
Stecl Kinds 16f test - Tension test Impact test
~ specimen 2 Tested Impact
Ts(kg/mm?)  El (%) R.A. (%) temperature (°C) | value (kgm/cmz)
ZL Base material 690 36 48 0 9+3
i-—é?‘g . - —75 6°4
Q%W | N; 0°10% 763 35 54 0 83
Qo addition —75 .4°0
i Base material |  61°5 39 49 0 89
g ' ~75 53
Lo :
Q @ N 0°109% 67°2 39 60 0 9°3
N addition 4 —175 6°8
Note: Number is the mean value of four test pieces. »
20 F7o. FDOEEE % Fig. 6 Table 3. Results of huey test*D.
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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

(Received 21 Jan. 1963)
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