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INFLUENCE OF VANADIUM AND MANGANESE ON THE

PROPERTIES OF 5% CHROMIUM DIE STEEL
Naomichi Yamanaka, and Kunio Kusaka

Synopsis:

To investigate the influence of vanadium and manganese on the properties of air- hardemng
die steel containing 19 carbon, 59 chromium and 1 % molybdenum, the authors measured
critical point, hardenability, hardness, retained austenite, specific volume and dimensional changes.

The results obtained were as follows:

(1> Crmcal point was raised with the vanadium content, and lowered wlth the manganese:
content. Hardenability was 1ncre,ased by addition of the vanadium up to O* 48%, then decreased with
more vanadium addition. Manganese was very effective in increasing the hadenability.

{2) Full hardness was obtained by the oil- quenchmg from 900° to 940"0 and by air cooling
from 920° to 960°C, As the vanadium content mcreased a slightly hlgher austemuzmg temperature
was necessary for obtaining the full hardness.

(3> The quantity of retained austenite increases rapidly with the quenching temperature, and
the amount increaased with manganese content, and decreased with vanadium addition.

(4D A »slight secondary bardness was exhibited at 550°C if the quenchmo temperature was
1000°C or over. On tempermg, .a decomposxtxon of the retained austenite took place in two steps.

(5) The volume increment resulting from air-hardening was less than oil quenching. A steel
containing 0:869% vanadium showed a vélume increment of 0°27% by air cooling from 940°C and
showed a dimentional ehange of 4+0+065% by air cooling from 940°C and +0-115% by oil quen-
_chmg from 920°C. ‘ o

(6) The amount of contraction measured by dilatometer due to a— B mar'oensnte durmg
tempering of air hardening was less than oil quenching. ' g ' .

(7) The absorbed energy measured by static bending test after alt-hardenmg increased w1th

addltlon of the vanadium up to 0- 48% and then decreased with more Vanadmm content.
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'APPLICATION OF THE HIGH VOLTAGE A. G, ARC SOURCE T0 . *
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'SPECTROGRAPHIC ANALYSIS OF STEELS.
Tetsutaro Mitsuhashi, Dr. Eng.,,Tokun;zsu/ce Nakashima* & Miss Yuko Skiraishi

SynOpsm

Apparatus of the high voltage a. c. arc source (4400-2A ; 2200V—4A) as the l:ght source of spectro-r

graphic analysis was designed and manufactured, and the quantitative spectrographic analysis of

manganse, titanium, silicon, nickel, chromium, and arsenic in steel was carried out by it. It was
ascertained that the quantitative analysis Wh1ch hsd been -impossible for small amount of the

above elements in steel in the usual spark dlscharge method became possible in high sensitivity

and about 3~8 percent reproducibility by the above apparatus

As for the other characteristic, it was proved that there was practically no pontinuous background

and few loss of testpieces on account of a lower temperature of.the electrode.
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