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Synopsis: )
High-C, high-Cr cold die steel (SKD 1) is widely.used for punching dies and appreciated
as an abrasion-resisting and a material non-deformable due to heat treatment.

demands needs to further improve die life of this steel. Based on the above reason, the effect

of W, Mo and V was investigated on such various properties of SKD i, which contained the
behavior of hardness, micro-structure, hardenability, distortion ratio due to heat treatment,

toughness and wear resistance. Main results obtained were as follows:

(1) By addition of Mo and W to SKD 1, as-quenched hardness was increased. at lower

temperatures and decreased at higher temperatures. On the other hand, the addition of V

Lately, neces-
sity for promoting productivity of motor or transformer core materials due to increased

showed the inverse effect.

(2) The addition of W, Mo and V increased the resistance to temper-softening of quen-

ched specimens.
(3) Hardenability of SKD
effect of Mo was much remarkable.

This effect was in the following order:

Mo>W>V.

was improved by addition of these alloying elements, but the

(4) V-contained specimens were comparatively insensitive to changes of distortion ratios

due to quenching temperature.

(5) Decomposition of retained austenite due to tempering appeared in one or two stages,

influenced by chemical composition of specimens.

mens,

By observation on the dilatation of speci-

it was deduced that the addition of W developed the decomposition of retained

austenite in the first stage of tempering, and the combined addition of Mo and V depressed

this tendency.

(6) Wear resistance was improved by addition of W, Mo and V, but especially the effect
was the strongest with W and the weakest with Mo.
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Table 2. Transformation temperature of
specimens (°C)
No. of On heating‘ On cooling
H o
Specimens (5°C/mn) JFurnace cool.| Air cool.
i (5°C/mn)
]
C 797~826 | 734~713 170~
W 775~815 o 735~705 162~
M 817~848 | 745~725 165~
A\ 790~815 ! 740~723 131~
MV-1 785~821 714~690 155~
MV-2 809~837 400~-340 168~
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The Effect of Ti on High Temperature Properties of Austenitic Steel.
Ryuichi Nakagawa and Yasuwo Otoguro
Synopsis:
Foliowing the previous report (Tetsu-to-Hagané 45, 1959, 11, p. 1276), the effect of Ti and
C on the mechanical properties (such as creep rupture strength, tensile strength and aging
hardness) and the m1crostructure of 18 Cr-12 Ni austenitic stainless steel containing Ti were
studied.
The range of the C contents studied was from 0°06% to 0499, and that of the Ti contents -
was from 09 to 1°889;.
With these steels, TiC and CrCe precipitated during aging at 600, 650, 700 and 750°C. The
aging hardness increased with increasing C contents and decreased with increasing Ti
contents. /
When the Ti content was over four times as  much as the C content, large granular TiC
remained on grain boundaries. It seemed that this structure had a unfavorable effect on the
»

mechanical properties.
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