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New multi-stage models of component distribution and
elastic coefficient of gradient cemented carbide
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Abstract: Gradient cemented carbide is a new non-uniform composition material with high elastic modulus, good
anti-corrosion and low deformation at high temperature. Because of the complex microstructure, the mechanical
properties of gradient cemented carbide cannot be better described by currently-existing models of component
distribution and elasticity coefficients. In this study, new multi-stage models of component distribution and elastic
coefficients including elastic modulus and Poisson’s ratio are established based on analyses of the existing models and the
fabrication technology, and verified by test results of YG cemented carbide. The results show that the new multi-stage
models are of importance for the design and fabrication of gradient cemented carbide.
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Fig.2 Cross section of gradient cemented carbide
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Table 1 Mechanical properties of components

Component Elastic Poisson’s ratio Density
P modulus/GPa /(grmm )
Co 205 0.31 8.9
WwC 710 0.19 15.6

-
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Fig.5 Compressive test of cemented carbide: (a) Specimen; (b)
Loading set-up
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Fig.6 Strain—stress curves of YG6 cemented carbides
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Table 2 Test results of elastic modulus and Poisson’s ratio of

YG6

Sample No. D/mm E/GPa u
1 9.92 653.7 0.198
2 9.25 617 0.204
3 9.9 631 0.206
Average 634 0.203
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Table 3 Predicted and experimental results of elastic modulus of YG cemented carbide

w/% Currently-existing models £/GPa
New model Experimental!'?™"*]
wC Co Linear mixture Harmonious Tamura ! Ravichardran"! E/GPa E/GPa
law mixture law
97 3 694.8 661.1 693.3 680.3 670.5 670
95.5 4.5 687.3 639.1 685 668.0 652 640
94 6 679.7 618.6 676.7 656.6 634 630
91 9 664.6 581.2 660.2 635.2 602 590
90 10 659.5 569.7 654.7 628.4 592 585
89 11 654.4 558.6 649.2 621.8 582 580
87 13 644.4 537.8 638.3 608.8 563 560
85 15 634.2 518.4 627.4 596.4 545 540
80 20 609 475.7 600.5 566.7 504 500
75 25 583.8 439.4 573.8 538.6 469 470
080 (@) 3 &£
= — Predicted result ZR1E
660 * — Experimental result
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Fig.7 Variation of elastic coefficients of gradient cemented
carbide with distance to surface: (a) Elastic modulus; (b)

Poisson’s ratio
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