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Fig.2. Effect of 3rd tempering temperature after tempering at
530°C X 2times on secular change of SKD11M .
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Fig.3. Effect of subzero treatment on secular change of SKD11M.
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Fig.4. Relationship between tempering temperature and secular
change after 31.6Ms. Fig.6. Optical micrographs of SKD11M and SKD11.

Table 3. Mechanical properties of SKD11 and SDK11M.

Tempered Tempered Subzero treatment Subzero treatment

at 180°C  at 530°C at =70°C at -150°C
— tempered at 530°C

Hardness SKD11  61.5 54.0 52.3 58.4
(HRC) SKD11M  59.5 59.9 61.5 59.3
Bending strength SKD11 3463 3791 3709 3876
(N/mm?) SKD11M 4547 5035 5042 5148
Deflection SKD11 0.87 0.65 0.69 0.57
(mm) SKD11M 0.86 0.88 0.85 0.94
Impact value SKD11 26.6 24.8 26.3 18.1
(I/em?) SKD11M 65.4 43.7 35.1 46.5
Specific amount
of wear, X 1078 Measured at velocity of friction of 1.14(m/sec)
(mm®/N-mm) SKD11  1.12 1.48 1.32 0.98
SKD11M 1.37 1.43 1.16 0.93
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Table 4. The best condition of heat treatment for suppression of secular change of SKD11M.

Treatment A B C
Hardness 58~60HRC 59~62HRC 55~59HRC
Tempering  * 180~300°C X 2times * —110~-150°C subzero * 480~520°C X 3times
conditions - * 540°C X 2times
420~500°C X 2times
Secular change under 2 u m under 2 z m under 2 2 m

Material

characteristic

higher hardness

ease for heat treatment  apply to surface treatment needless for subzero cooling

lower hardness

Quenching : 1030°C, G.C.
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Fig.7. Secular change of SKD11M heat treated with the best condition.
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