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Three Point Bending Fatigue Property with Heat Treatment Condition in
a Powder Metallurgical High Speed Steel JYPS-23
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Abstract The effect of tempering temperature on the three point bending fatigue behavior of a P/M high
speed steel JYPS-23 (1.28 % C, 4.20 % Cr, 6.40 % W, 5.00 % Mo, 3.10 % V, bal. Fe) was investigated. The num-
ber of cycles to failure of the specimen austenitized at 1175°C drastically increased with increasing tempering
temperature. As tempering temperature increased from 500 to 620°C, the volume fraction and average size of car-
bides (MC or M6C) did not significantly changed, while hardness decreased drastically. The reduced hardness is
due to the softening of matrix, which increased the resistance of the fatigue crack propagation. For a practical
application, powder compacting test were also conducted with the P/M high speed steel punches tempered at 500,
580, and 620°C. The number of compacting cycles to failure of the punches also increased with increasing tem-

pering temperature.
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Table 1. Chemical compeosition of P/M high speed steel
manufactured by Jeenyang Ind. Co. Ltd.

wt. % C w Mo Cr A% Fe

JYPS-23 129 642 476 435 286  bal
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Fig. 1. X-ray diffraction patterns of the heat-treated spec-
imens. The specimens were austenitized at 1175°C and
tempered three times at different temperatures for 1 hr.
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Fig. 2. Scanning electron micrographs of the specimens.
The specimens were austenitized at 1175°C and tempered
three times at different temperatures for 1 hr: (a) 500°C,
b) 580°C and (c) 620°C.
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Fig. 3. Variations of volume fractions of MC, M4C and
total carbides with tempering temperature.
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Fig. 4. Variation of transverse rupture strength with tem-
pering temperature.
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Fig. 5. Variation of the number of cycles to failure with
tempering temperature for three point bending fatigue
specimens tested at a cyclic load of 215 kg.

Journal of Korean Powder Metallurgy Institute

e - 783

Fig. 6. Fracture surfaces of the fatigue tested specimens.
The specimens were austenitized at 1175°C and tempered
three times at (a) 500°C and (b) 620°C for 1 hr.
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Fig. 7. Variation of hardness with tempering temperature.
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Fig. 8. (a) Compacted body, (b) punch for compacting
stainless steel powders into flange shape and (c) typical
punch showing a crack after compacting test.
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