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Effects of retained austenite and nitriding on rotating

bending fatigue properties of cold work tool steel
Daien Yokoi and Yasushi Haruna

Synopsis: Effects of retained austenite and nitriding on rotating bending fatigue properties of cold work tool steel have been

investigated using QCM8, which contains 0.8C-8Cr-2Mo-0.5V. Fatigue specimens were tempered at 470°C,
520°C and 540°C after quenching from 1030°C. Plazma-nitiriding was conducted at 450°C for 3 hours after tem-
pering. These tempering temperatures were decided by the following reasons: the hardness is same for the materi-
als tempered at 470°C and 540°C, the material tempered at 520°C has the highest hardness , and the material
tempered at 470°C contains 15 vol% retained austenite. Fatigue lives of nitrided specimens was five times longer
than non-nitrided specimens, especially at higher stress amplitude. It was considered that crack initiation sites for
nitrided specimens were shifted to interior of specimens because of generation of hardened layer and compressive
stress near specimen surface by nitriding, while fatigued cracks generated at or near surface for non-nitrided spec-
imens. At crack initiation sites, carbides or inclusions were observed in all specimens. Fatigue strength of nitrided
specimens tempered at 470°C was higher than other nitrided specimens. It was considered that stabilized y 5 was

contributed to suppress cracking of the carbides, which act as fatigue crack initiation sites.

Key words: cold work tool steel; JIS-SKD11; nitride; rotating fatigue test; retained austenite;
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Tablel. Chemical composition of QCM8 (mass%o).

C Si Mn Cr Mo \ P S

080 0.88 0.38 8.01 190 0.54 0.024 0.002
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Fig.1. Shape and dimensions of specimens.
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Table2. Mechanical properties of QCMS8.

Tempering Hardness e 0.2% proof stress Tensile strength G, /G g Elongation

temp.0 OO O HRCO O vol%O @ ,0 MPal 6 0 MPall 0 %0
180 60 14.5 1530 2460 0.62 3.8
470 60 14.0 1850 2190 0.84 2.0
520 62 2.0 2060 2620 0.78 35
540 60 14 2055 2475 0.83 3.3
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Fig.6. Volume of retained austenite after tensile test.
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Table3. Variation of volume of retained austenite during tensile test.

Tempering Initial Strain:1% Strain:2% Strain:3% After fracture
temp.0 00O 1 r0 vol%O 1 rO vol%O 1 rO vol%[O 1 <O vol%O 1 rO vol%O
180 14.5 9.9 6.4 4.9 3.1
470 14.0 12.3 11.0 O 5.9
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