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Wear Resistance of High Speed Steels Made from Atomized Powders

Synopsis:

Tohru Arar and Noboru KoMATSU

This study is aimed to investigate the wear resistance of high speed steel made from atomized powders.

The specimens for wear test were prepared by canning extrusion of the SKH9 steel powders with or

without various kinds of carbide or nitride powders.

Wear tests were, also, carried out for commercial

forged SKH9 steel and commercial isostatically compressed SKH9 steel made from atomized powders.

The results are summarized as follows:

1) At high sliding speed, the high speed steel made from powders shows better wear resistance than

the forged high speed steel.
them.

and low sliding speeds.

But at low sliding speed, no significant differences are found between

2) Addition of TiC, WG, TiN or AIN increases wear resistance of high speed steel at both high

3) Especially, TiC and TiN are very effective in improving wear resistance.
(Received Mar. 4, 1974)
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Table 1. Chemical compositions of tested steels {wt %).
Elements
c w | Mo | ar v § si | Mn | O N
Forged steel LA 0-83 617 5-18 4-06 i 1-86 0-24 0-33 0:017 | 0-042
(commercial) B | 09 | 643 | 459 38 | 192 | 025 | 036 — —
Isostatically compressed steel 0-85 6-4 5-0 4-9 1-9 02 0-3 _ o
(commercial)

la 075 638 5-21 4-44 1-80 0-30 0-14 — —
Canning extruded iy | 070 | 638 | 483 | 453 | 178 | 013 | 014 | 074 | 0279
2 0-86 6:62 4-96 3-82 1-87 0-15 0-17 0-40 0-040

Forged steel No. A and No. B were tested in comparison with hot extruded steel and canning extruded steel, respectively.

Table 2. Conditions of canning extrusion.
Lot No. of extrusion la 1b 2
Lot No. of atomized powders A B’ C
Size of atomized powders — 100 mesh 20~100 20~150
Condition of reduction 700°C, 30 min in H, éigg;g; ‘; l)]:vc{gr I;Ié d(e(Zi.)B wt%
Inner dia. of can 100 mm 50
OQuter dia. of can 172 60

Exclusion of air from can

Substituted by Ar

Evacuated by rotary pump

Heating temperature of billet

1130°C 1160

Press for extrusion

2300 ton horizontal press

500 ton vertical hydraulic press

Dia. of extruded bar

38 (37:6)

15 (12°5)

Ratio of extrusion

22 (14)

16 (16)
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Photo. 1. Microstructures of isostatically compressed (a) and canning extruded (b) SKH 9
steels (1 200°C, 10:min, OQ. Nital, x1000). (1/7)
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Photo. 2. Microstructures of canning extruded SKH9 steels with addition of TiC, WC, or

SiC (Nital, x400). (6/7)
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Fig. 3. Effect of the additive content on the
hardness of canning extruded SKH9 steel.
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Fig. 4. Effect of the additive content on the
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Fig. 7. Effect of sliding speed on wear rate for
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