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Transverse Rupture Strength of the High Speed Steel
Produced by Means of Powder Forging

Synopsis:

Yasusi KupoH and Kikuo MAsubpA

A study of the mechanical properties of a high speed steel, JIS SKH-2, made by powder forging
and conventional processes has been carried out by transvere rupture test, hardness test and both

optical and electron microscopies.
The results are as follows;

1) The strength of powder forged steel depended upon particle

pressure.

size, sintering temperature and

2) Apparent density of gas atomized powder is higher than that of water atomized powder.
3) Compressibility of water atomized powder is higher than that of gas atomized powder.
4) The optimum sintering temperature range is between 1 200°C and 1 300°C and the holding time

is 1 hr.

5) Transverse rupture strength of powder forged steel is 179, higher than that of commercial steel.
6) Carbide distribution of powder forged steel is fine and uniform, but that of commercial steel is

banding structure.
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Table 1. Chemical composition of high
speed steel, JIS SKH-2(wt 9;).

No | C Si Mn P S A\ Cr v

1 10-7410-1910 30|0-015(0°002|17-30|4-15|0-85
2 10°78|0°29{0:35(0°013|0°003|17-36(4-09|1-17
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Fig. Schematic drawing of experimental

equipments.
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Fig. 2. Effect of size of particles on chemical
composition of atomized powder.
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Table 2. Properties of atomized powder.

i Mesh
Property l\ 65/80 80/100 100/150 150/200 200/325 -325
Type .

M

Apparent* " Water 2'1 2-1 2-2 * 2-4 2-5 34
density (g/cm?) Gas } — — 4-4 4-4 4-3 45

Flow rate** Water 431 40°0 356 29-8 23-7 287

b '
(sec/50g) L Gas - : L 12-9

* JIS Z 250 **  JIS 722502

260/325 —-325
A~C : gas atomized D~F : wate atomized
Photo. 1. Particle forms of the high speed steel powder.

100/150

;\'ater atomized Gas atomized
Photo. 2. Micro structures of atomized powder.
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Table 3. Oxygen and nitrogen contents of

atomized powder (100 mesh under).

(ppm)
Oxygen Nitrogen
Water 3950 627
atomized 4 230 595
Gas 3530 110
atomized 5970 842
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Fig. 3. Relationship between size of particles and
transvers rupture strength of the steel made
of water atomizeC powder (sinterd for 10
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Fig. 4. Influence of size of particles on transvers
rupture strength of powder forged specimen
after heat treatment (sintered for lhr).
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Fig. 6. Correlation of transvers rupture strength
and sintering temperature.
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Photo 5 Micro structure of powder forged spec1—‘
men, sintered at 1 300°C for lhr.
(after heat treatment)

Photo 6. Electron micrograph of carbide structure
in powder forged steel, JIS SKH-2,

Photo 7 Electron mlcrograph of carbide structure
of commercial steel, JIS SKH-2. -
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Fig. 7. Effectof sintering temperature on auste-
nite grain size after heat treatment.
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