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ON THE EFFECT OF WORKING VELOCITY ON THE STORED
ENERGY OF COLD WORKED ARMCO IRON

Genjiro Mima, Dr, Eng. and Toshimi ¥Yamane

Synopsis:

The specific heats of Armco iron which was cold compressed with a hlgh speed working -

velomty (about 4°3m/s) and: a low-speed one, were measured by Sykes’
energies were calculated and compared with each other.
(1) The stored energy was released in two steps.

method, and stored.
The results were as follows:

(2) The ratio of stored energy to the working energy were 4- 9%- in the case of the:
high-speed workmg velocity and.9*49, in the case of the low- speed workmg velomty

(3) The stored energies increased proportxona]y to log (ho/h).

Here ho is the henght of

uncompressed samples, h is the height of samples after compression.

(4) The authors can not clear the difference of the stored energies between the case. of
high-speed compression and low-speed one within ‘the accuracy of this expenment Lastly,
they discussed the results using Mott and Stroh’s theory.
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Table 1. Stored energy.
Cold working . ho—nh © Stored energy - | Stored energy i
i X 100 Average value
methods Strain h X 100 cal/ g Worked energy g
87 0168 10°1
Static 30 0+312 7°95 7°6%
compression , 51+3 0°562 ' 7°0 .
; 692 077 53 :
‘ !
: 104 0*18 5+9
.Dynamlc. 2G4 0.295 3G 4°59
COmpression 52-8 0°575 36
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THERMODYNAMIC INVESTIGATION OF NON-METALLIC
INCLUSIONS IN STEEL (I)

(Behavior of Titanium-, Zirconium-, and Vanadium-Nitrides -
and Carbides and Their Effect on Austenitic Grain Size of Steel)

Hiroshi Sawamura, Dr. Eng. and Toshisada Mori, Dr. FEng.

Synopsis: .

When titanium (zirconium or vanadium), nitrogen and carbon are contained in steel,
nitride and (or) carbide of the element are formed according to the degree of stability of
these compounds. The free energy equations of the formation of nitrides ‘and ‘carbides in
steel are derived ‘by the same method described in the previous report (Tetsu to Hagane
(1955) vol. 41, No. 10, p. 1082). The equilibrium relations of the formation of titanium-,
zirconium- and vanadium-nitrides and carbides are calculated by these equations in seve-
ral cases of different contents of these elements. According to. the results of calculation,
‘both titanium-(zirconium-) nitride and carbide are estimated to be effective as grain growth
inhibitors, but inclusions which are precipitated in austenite may be considered to be more
effective as inhibitors than those in molten steel. Vanadium nitride may also be effective

.-as the inhibitor but there remains some uncertainty. Vanadium carbide ‘VC’ does not pre-

cipitate in steel while ‘V,C;’ may precipitate in austenite and may be effective as the inhibitor.

I. #%

oI

II. {EZREABXCZOAAT N

FERIIC 0 TES & 3 #iFicER$T 5 Al Si, Fe
DEAHNC DN TN S ODILROEFR E Z DEABOD
LERRE & OBRE B ERBEE W TEHE LA — 27
>4 SRR OBRLIC N T 3 IEE BN ER OHESEMNT
DNTHEEU. ABEBOTIR Ti, Zr, V D1k
-%%;wmm%wowfﬁﬁbkmf%mﬁﬁmowf
D35,

¥ —ROHHE

FEENMESOERICEET A Hill< F v ¥ -3 T
WRIENT B DX T2, KOG LT

* [EEI 30 4E 10 A HAKMGANIAS CHE
R SIKAEES, T )
ok pUECRSR YR, T

— 31 — ' -



