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STUDIES ON DUPLEX-GRAIN STRUCTURES OF AUSTENITE (I)

Effect of Duplex-Grain Structures on Properties of Steel (Part-1)

Synopsis:

The duplex-grains of austenite were d1v1ded into the ‘‘uniform duplex grams

Yoskz’a’ki* Masuko

and the

“non-uniform duplex-grains” with regard to its grain distribution pattern and the ‘‘duplex-
grains in the McQuaid-Ehn grain size’” and the “duplex-grains in actual grain size’’ with
regard to the method of revealing them. Thus the effect of duplex grain’ structures]} on

properties of steel was studied quantitatively.

-Carbon steels with 0°30, 0°70, 1°00%C and Ni-Cr-Mo case hardening steels with 0°209%C
were used, and with most of these steels impact transition characteristics was investigated

systematically, but with some steels tensile: properties were also investigated.

Results of these investigations and some considerations are sumimarized as follows;
(1) Steels of the “non-uniform duplex-grains’”’ in the McQuaid-Ehn grain size present

similar duplex-grain structures also in actual grain size.

Steels of the “funiform. duplex-

grains’’ in the Mc-Quaid-Ehn grain size, on the other hand, do not always develop duplex—
grain structures in actual grain size, but ordinarily present fine-grained structures in it,
unless its austenitizing conditions are so high temperature and so long time. '

(2) Strength and ductility of steels are strongly influenced by their grain distribution
pattern in the actual grain size; steels of higher degree of duplexity have lower strength and
ductility and steels of the “non-uniform duplex-grains’’ have much less strength and ductility’

than those of the “uniform duplex-grains”.

(3) Steels of the “non-uniform duplex-grains” in the McQuaid-Ehn grain size, therefore,
are most undesirable with regard to strength and ductility, and steels of the “uniform duplex~
grains” in the McQuaid-Ehn grain size, on:the contrary, have ordinarily almost same degree
of strength and ductility in actual heat treating cond1txons as that of steels of ‘‘fine-grains’”

in the McQuaid-Ehn grain size.
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(4) The cause of these.effects of duplex-grain structures on properties of steels is to be
supposed as follows; duplex-grains produce heterogeneously aggregated structures and so
make the strain distribution in steels more non-uniform. Especially these effects are more

emphasmed in ‘““non-uniform duplex-grains’’.

(5) McQuaid-Ehn test has in general much importance in giving the indication of grain
s.ze control effects of a given stezl and its grain size characteristics as well as has practical

consequence in carburizing steels.
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Table 1. Chemical composition and grain size of steels investigated.
; Chemical composition | Austenite
Mark ‘ ‘grain s:ze Remark
c|si (Mo P | s |cu|N cr Mo {Ge (925°C"
‘ ! - ‘_(‘ Al . xéh)

' r ! ! —grai
A 0181020 052 Eo -008 0- oo% 0°16 | 1°76 | 049 0°24 0%005 28 :Dﬁﬁﬂjggﬁiﬁﬁﬁﬁl:fﬁ?l
B o 18 | 0*20 ; Jo 53 | 0°0C9. O 010 0°19 | 1°68 | 0°52 , 027  0°025 65  Fine-grained steel
D 018 o 21 | 0753 E 0°009. 0%009] 0°17 | 1°71 | 0°50 | 0°27 . 009,  4°0 D“g,’}jﬁ;gfgf‘i)smel
E o 17 | 0 20 io '53 | 07 008 o Q07 0°19 { 1°75 , 0°51 0°24 0003 15  .Coarse-grained steel
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STUDIES ON CORROSION OF 18-8 STAINLESS STEELS
FOR URANYL SALT SOLUTIONS

Takashi Kurovanagi, Noboru Shinoda,

Synopsis:

Ryukiti Hasiguti and Goro Ito

For installation of a solution-type reactor, the authors investigated on the sclection of
various types of home-made stainless steels for manufacture of tanks and pipings of the above

mentioned reactor.

In consequence, most of corrosion conditions showed satisfactory results within the corro-
sion rate which is permissible for materials to be used for the ordinary reactor. The corro-
sion resistance of the parts in contact with the uranyl salt solution in the reactor was found
to be more satisfactory if they were used, after they had bsen immersed in the solution for

1 to 3 days and washed away beforehand.
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