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| STUDY ON BORON STEEL @

N aomzchz Y amanaka Kunio Kusaka, and Takeji Koizumi

Synopsi

The purpose of boron treatment is to 1mprove the hardenability of steel by addition of small

amounts of boron less than 0- 005%, and to save -the alloying elements, nickel, chromlum, and

molybdenum.
little experience in pmducmg it.
In order to promote the use

Iz Japan, there bave been some basic investigations about the boron steel, but

of boron steel Qucces,.fully, the authors believed, it was necessary

to study the influence of boron addition on the steels specified in Japanese Industrial Standards.
. Effect of. boron addition on the grain size, critical temperature, hardenability and mechanical
properties oi case- hardenmg and .constructional steels in JIS specification were studied by the use

of small ingo bs

The results obtamed were as follows:

@ It was found that the full deoxidation and nitrogen fixing by proper addition of Al and
Ti was. necesnary to 1ncreas0 ‘the hardenabxhty and to avoid the grain-coarsening tendenc:y
©)) Effect of boron on the.case-hardenability decreased as the carbon COntent mcreased Maxi-

mum hardenabxhty was obtained at about 0-9% C, and it was necessary to control the carburlzmg

condltlon to av01d hlgher carbon content.

3 . In the carburxzmg tests, the boron-treated nteels behaved m the qame manner as in the

non-boron steels

~and distribution of the case.

It is presumed that boron itself had no mgmﬁcant effect on the carbon content

(4> Boron treatment gave favourable eﬁecn on the notch toughness when the steel was com-

pletely hardened and tempered at a temperature lower than 400°C.
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Timken 16—25—6 D HEARICHNT

(W 27 4P AR SRR IR S THFO

B 5 %NEIS*

STUDY ON HEA’I‘-RESIST[NG STEEL (V) =

Synopsisﬁ ‘

Eiichiro Asano .

The precipitation phenomena of Timken 16-25-6 heat-resisting alloy were studied in relation

to content of nitrbgen. There were four grades of nitrogen content in the samples, i. e. 0°16%
N, 0°10% N, 0-04% N, and 'denitrized by Ti addition. They were melted in a high-frequency
electric furnace, and hot-forged into bars. Solution treatment was made at 1150°C for 1 hour -

“in a weak vacuum. atmosphere.

The influence of the contained nitrogen on precapltauon was almost inperceptible at 700°C (1290°F)

aging. IHowever, it was remarkable at 800°C" (1470°F) and 900°C (1650°F).

The intermediate

maximum hardness during precipitation at 800°C (1470°F)-was delayed proportionally to de-

crease of nitrogen content in samples.

Besides, the amounts cf precipitated particle were varied

in paralle! with hardness variation at time of the intermediate maximum and minimum hardness.

The degree of coagulation in precipitated particles became larger with mcreasmg aging tempe-

" rature and aging time,

On the other hangd, the sample of #B4- (containing 0°169 N) had finer

articleé than other samples of #B5 & 6 (containg 0-10 9% N and § B7 (containing 0:04% N

. f

) aged at 700°C (1290°F) and 800°C (1470°F) But when they were aged at 900°C (1650°F)r

Hi%ﬁéﬂﬂ K.K. &
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