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Effects of thermal cycling shock at 700 °C on microstructure and flexural

strength of Stellitel12 cobalt-based alloy
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(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metal Lanzhou University
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Abstract: Thermal cycling shock test of Stellite12 cobalt-based alloy was carried out at 700 C. The microstructure hardness and flexural
strength of the alloys in thermal cycling shock tests were investigated by scanning electron microscopy ( SEM)  energy diffraction spectrum
( EDS) analysis X-ray diffraction ( XRD) phase analysis hardness and bending tests. The results show that the microstructure and
hardness of the Stellitel2 cobalt-based alloy do not change significantly before and after the thermal cycling shock. Congruent flocculent
diffusion phase appears at the edge of WC phase after thermal cycling shock. With the increase of cycling number of thermal shock micro—
cracks which originate from the edge appear and continue to extend and eventually form the crack. The flexural strength of the alloy is
greatly reduced after thermal cycling shock for 75 times. Meanwhile the statistics of percentage of the cracks produced during the thermal
shock processes on the fracture surface indicate that flexural strength decreases with the increase of percentage of the cracks and the
critical percentage of the cracks that results in sharp reduction of flexural strength is 23% .
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1 Stellitel2 Fig.1 Bending diagram and the sample surface stress orientation
Table 1 Composition of the Stellite12 alloy
Elements C Cr Co \
mass% 5.95 30. 62 52.85 10. 58
at% 22.74 29.48 44.89 2.89
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Fig.2 SEM morphology showing microstructure ( a) and EDS mapping( b) of the Stellite12 alloy
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Fig.3  XRD pattern of the Stellite12 alloy (1) 4( e)
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Table 2 EDS results of the three phases in Fig. 1
Elements/at% C Co Cr W
WC phase 31.9 24.7 21.0 22.4
Co-based 25.5 33.6 39.2 1.7
Cr; C; phase 35.7 11.8 51.3 1.2 °
4 (a) 0 ; (b)oO v (¢) 30 5 (d) 30 v (e) () 90
Fig.4 SEM morphology showing microstructure of the alloy after thermal cycling shock for different times
(a) O time; (b) O time in edge; (c) 30 times; (d) 30 times in edge; (e) (f) 90 times in edge
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Fig.5 Flexural strength and percentage of cracks area

of the alloy after thermal cycling shock for different times
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Fig.6 (a) Oxidized area on the fracture cracks of the alloy after thermal cycling shock for different times; (b) oxidized fracture
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Fig.7 Hardness of the alloy after thermal cycling

shock for different times
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