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Secular change of cold work tool steel
Keiichi Nakamura, Daien Yokoi and Nobuhiro Tsujii

Synopsis: Secular change of cold pressing dies in dimension is one of the most important problems in manufacturing process

for precision products. In this paper, measurement of secular change in length for a year was carried out. The

effects of heat treating conditions and die material properties on secular change were studied for two kinds of cold

work tool steels , JIS SKD11 and 8% Cr steel, which are recently used for various purposes. Secular changes for a

year of SKD11 and 8% Cr steel tempered at 480°C resulted in expansion of approximately 6um and 13um,

respectively. It was clarified that this difference between two grades is attributable to the degree of easiness in the

decomposition of retained austenite. Appropriate heat treatment could control secular change of 8% Cr steel to

extremely low level, less than 2um.
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Table 1. Chemical compositions of materials used.

(mass%)
Grade (@ Si Mn Cr Mo \%
SKD11M 08 09 04 84 20 0.6
SKD11 1.5 02 04 116 08 0.2
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Fig.1. Effect of tempering temperature on secular change of
SKD11M.
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Table 2. Secular change after 31.6Ms and volume fraction of ¥y of
SKD11M tempered at several temperatures after
quenching.

Tempering temp.

Volume fraction of y g _Secular change after 31.6Ms

180°C 8% 1pym

480°C 4% 13um
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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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