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Abstract: The microstructure of alloy DM 02 was consisted of ¥, ¥, MC and MC according to the
analysis of scanning electron microscopy ( SEM) and energy dispersive spectrum (EDS) . The pres—
ence of Hf can improve the strength and ductility of the alloy by decreasing the volume percentage of
M6C with big size. The high temperature oxidation resistance and main mechanical properties, such
as tensile properties, compressive properties, stress rupture properties and thermal fatigue proper—
ties of alloy DM 02 were measured to meet the needs of die materials for iso-thermal forging. The
tensile and compressive yield stress of alloy DM 02 at 1050 is 485M Pa and 700M Pa, respectively.
The stress rupture life of alloy DM 02 at 1100 is 40% higher than that of alloy K21. The thermal
fatigue properties and oxidation resistance of alloy DM 02 at 1050  are much better than that of al-
loy K21. The results show that alloy DM 02 is suitable for using as die material in air with the oper—
ating temperature up to 1050 1100 , which is about 50 higher than the temperature capability
of alloy K21.
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Back scattered electron image ( BSEI) of as—cast DM 02 alloy

(a) low magnification; (b) high mag nification
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Table 1 Static oxidation results of alloy DM 02 and 1050 495 420 5.0 7.0
K21 at 1050  for 100h K21 430 415 2.5 4.5
Average oxidation rate Amount of spalled oxides 1100 370 330 1 19
Alloy between 50 100h per unit area within 100h
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Table 3 High temperature stress rupture properties of (100095) .

alloy DM 02 and K21

Alloy T emper ature and stress T h
10.5
1050 /147MPa
9.0
DM 02
56.7
1100 /70M Pa
57.5
1090 /72.56M Pa 46. 8
K21
1100 /70M Pa 39.8
4 DMO02, K21

T able 4 Crack length at the tip of notch of thermal fatigue
specimens of alloys DM02 and K21

Crack length at the tip of notch/ mm

Alloy
5 times |10 times |20 times [50 times |80 times |100 times

0 - 0.43 1.65 - 4.76

0 - 0.39 1.17 - 5.04
DM 02

- - 0. 49 2 2.89 3.43

- - 0.42 1.35 2.1 2.95

0.54 | 0.81 4.5 -

K21 - - - 4.28
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