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1 Stellite 6B & EMELIR B NLZER T
Table 1 Nominal chemical composition of Stellite 6B alloy (wt%)

C Cr Ni W Mo Si Mn (0] Co
1.15 30 0.2 4.7 1.2 1.2 1.2 <0.005 Bal

2 GH5605 & & RELIRM B X ILER S
Table 2 Nominal chemical composition of GH5605 alloy (wt%)

C Cr Ni W Mn B Co
0.1 20 10 15 14 0.001 Bal.

&3 Stellite 6B S AT Z
Table 3 Heat treatment process of Stellite 6B alloy

State Solid solution Aging
SL 1200 °C/2 h -
AG 1200 °C/2 h 900 °C/3 h
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Fig.1 Thermodynamic equilibrium phase diagram of Stellite 6B alloy
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Fig.3 BSE images of Stellite 6B alloy after different heat treatments: (a) SL and (b—) AG

4 Stellite 6B & & T EALIESH P HFENKX A ERIARER

Table 4 Impact toughness test and wear test results of Stellite 6B alloys after different heat treatments

Impact toughness/ Wear mass loss of

Wear mass loss of

Total mass loss of Mean coefficient of

State ) . L . o
J-em® ring/g block/g friction pair/g friction
SL 142.5 0.9623 0.0053 0.9676 0.376
AG 43.5 0.2872 0.0414 0.3286 0.250
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&5 Stellite 6B & & T FA 8 FHEHRE
Table 5 Average wear rate of heat-treated Stellite 6B alloys under

different revolutions (x10°g-r")

State 0-1x10* 0-3x10* 0-1x10°
SL 9.31 9.03 9.62
AG 6.62 5.99 2.87
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Fig.7 Macrographs of impact fracture of Stellite 6B alloys after
different heat treatments: (a) SL and (b) AG
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Impact Toughness and Sliding Wear Behavior of Stellite 6B Alloy

Zhang Yawei, Xu Guohua, Shen Yu, Ju Quan, Zhang Ji
(Gaona Aero Material Co. , Ltd, Beijing 100081, China)

Abstract: The impact toughness and sliding wear behavior with GH5605 alloy at room temperature of solution-and solution+aging-treated Stellite
6B alloy were evaluated. The relevant microstructure, impact fracture surface, worn surface and dissected section were observed and analyzed by
Thermal-Calc software, OM, SEM and TEM. The results show that the wear rate of Stellite 6B alloy is significantly reduced by aging treatment
after solution, and consequently the wear amount is reduced by approximately 70%. However, the impact toughness of the aging-treated alloy is
only 30% of that of the solution-treated alloy. Further analyses indicate that the wear mechanism of solution-treated Stellite 6B alloy is mainly
adhesive wear, and adhesive bonding layer is cut off in the matrix. Aging treatment promotes the martensitic transformation and significantly
improves the resistance to adhesive wear. The wear mechanism is a small amount of adhesive wear as well as long-term fatigue wear. Since
carbide at grain boundary is the main factor affecting the impact toughness of aging alloy, increasing martensitic transformation tendency of the
matrix, reducing the total amount of carbides and inhibiting the precipitation of secondary carbide along grain boundary are the process and
component optimization direction to comprehensively improve the adhesion wear resistance and impact toughness of Stellite 6B alloy.

Key words: Stellite 6B alloy; microstructure characteristics; impact toughness; sliding wear behavior
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