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Effect of C content on transversal bending property of
molybdenum-carbon bars
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Abstract: The transversal bending property and microstructure of molybdenum-carbon bars under different conditions
were investigated by bending property measurement, optical microscopy, scanning electron microscopy and EDS. The
results show that the molar fractions of C and O in Mo-C bar No.1 are 290X 10 ® and 25X 10°®, respectively, and those in
Mo-C bar No.2 are 150X 10°° and 25X 1075, respectively. The transversal bending property of Mo-C bar No.2 is better
than that of Mo-C bar No.l1 under the same condition. The recrystallization temperature of Mo-C bar No.2 is 950—1
100 C and during the annealing process, the transversal bending property is gradually improved and the elongation of the
transversal bending reaches a maximal value of 10% at 1 100 ‘C. The fracture type of pure Mo is intergranular fracture,
the enhancement of the crack propagation stress of the Mo-C alloy is due to the addition of carbon, which makes the
fracture type change to a transgranular fracture type. A large number of cleavage planes and steps are observed on the
bending fracture surface. But if the carbon content is too high, the carbide precipitation will be severe at grain boundaries
and decrease to the ductility of the alloy.
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Table 1 Contents of C and O in two kinds of Mo-C bars

Mo-C bars No. x(C)/% x(0)/%
1 0.029 0.002 5
2 0.015 0.002 5
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Fig.1 Schematic diagram of measuring bending property
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Table 2  Effect of annealing temperature on transverse
bending property of Mo-C bars
Mo-C bar No.1 Mo-C bar No.2
Temperature/C
R/mm /% R/mm /%
As-deformed 100 1.0 50 2.0
700 66 1.5 33 3.0
800 50 2.0 25 4.0
900 50 2.0 20 5.0
950 33 3.0 20 5.0
1 000 33 3.0 <20 >5.0
1 050 25 4.0 13.3 7.5
1100 25 4.0 10 10.0
1150 25 4.0 <20 >5.0
1200 33 3.0 20 5.0
1300 50 2.0 25 4.0
1 400 50 2.0 33 3.0
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Fig.2 Metallographical microstructures of sintered Mo-C bars:
(a) Mo-C bar No.1; (b) Mo-C bar No.2
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Fig.3 BSE images of sintered Mo-C bars: (a) Mo-C bar No.1;
(b) Mo-C bar No.2
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Fig.4 Metallograph (a) and EDS analysis results (b) of Mo-C
bar No.1
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Fig.6 SEM images of bending fracture of Mo-C bars in transversal direction: (a) Pure Mo, swage forged; (b) Mo-C bar No.1, swage
forged; (c) Mo-C bar No.2, swage forged; (d) Mo-C bar No.2, annealing at 1 100 C for 1 h
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