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Effect of Temperature on Microstructure and Properties

of Stellite6 and Stellite21 Alloys Surfacing Layer
YU Shiging', TIAN Yur?, ZHENG Bowen', LIN Xugian', YUAN Xiaoguang', HUANG Hongjun

(1. School of Material Science and Engineering, Shenyang University of Technology, Shenyang 110870, China; 2. Shenyang
Blower Group Nuclear Power Pump Co., Ltd., Shenyang 110869, China)

Abstract; Stellite6 and Stellite21 Co based aloys were surfaced on the 304H stainless steel by using plasma surfacing,
respectively. The evolution of microstructure and properties of the Co based alloy surfacing layers under 550 -650C was
studied. The microstructure of the surfacing layers and element distribution at the bonding zone were observed and analyzed
by optical microscope, scanning electron microscope and electron microprobe. Microhardness and corrosion resistance of the
hardfacing layers were measured by microhardness tester and el ectrochemical workstation, respectively. The results show that
the microstructure of surfacing layer of the two aloys is composed of plane crystal, columnar crystal and equiaxed crystal.
With the increase of temperature, the dendrite spacing of the surfacing alloys increases dightly, there is no obvious element
diffusion at the fusion zone, and it has good microstructure stability. The microhardness of the surfacing layer of Stellite6 and
Stellite21 alloysin welded state is 463, 365HV 0.3, respectively, and the hardness of surfacing layer of the two alloys decreases
dlightly after heating. The corrosion current density of surfacing layer of Stellite6 and Stellite21 alloysin welded stateis 1.312,
10.848 pAlcm? respectively, and the corrosion current densities of the Stellite6 and Stellite21 alloys increase dightly after
heating. Generally, the two alloys have high hardness and good corrosion resistance at 550-650°C .
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Tab.1 Chemical composition of the Co-based alloys (wt%o)

g c | c | s W | Fe | Mo | Ni | Mn

Stellite6 | 1.15 | 29.00| 1.10 | 4.00 | 3.00 | 1.00 | 3.00 | 0.50

Stellite21 | 0.25 | 27.50| 2.00 | 0.15 | 2.00 | 550 | 250 | 1.00
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Fig.1 Surfacing diagram(a) and macro-morphology(b)
of the surfacing layer
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Fig.2 Microstructure of the two alloys holded at different temperature for 20 h
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Fig.3 Element distribution of the fusion zone of the two aloys in different states
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Tab.2 Average microhardness of the surfacing layers
under different holding time (HV0.3)
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Fig.4 Hardness distribution of the surfacing layers

under different heating conditions

550 4621 | 4611 | 4583 | 4569 | 454.6
Stellite6 | 600 460.3 | 4584 | 4557 | 4538 | 450.6
650 4586 | 4532 | 4511 | 4496 | 4443

550 3624 | 3602 | 3585 | 3567 | 353.2
Stellite21| 600 360.7 | 3581 | 3553 | 3517 | 349.1
650 3586 | 3531 | 3501 | 3479 | 3421
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