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Fig.1 Surface micromorphology of the as-purchased tungsten fiber (a), tungsten-fiber braid (b), and micromorphology of Mo

coating on fiber (c)
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Fig.2 Morphologies of the SPS sintered Ws-Mo/W composite (a)
and magnification of the coating pointed out by the arrow
in Fig.2a (b)
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Fig.3 Tensile stress-strain curve (a) and fracture morphology (b)

for W¢-Mo/W composite at room temperature
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Fig.4 Tensile stress-strain curve (a) the fracture morphology (b)
for W-Mo/W composite at 400 ‘C (the white curves are
the crack path in the matrix, and the green curves are the

micro-crack path at the interface)
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Fig.5 Tensile stress-strain curve for W¢Mo/W composite 1# at
500 C (a), fracture morphology (b), area where fibers are
not debonded and brittle (c), the enlarged morphology of
the selected area in Fig.5b (d)
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Fig.6 Tensile stress-strain curve for W¢Mo/W composite 2# at
500 ‘C (a), fracture morphology (b), fracture morphology
of the matrix, where the arrows indicate the interface
cracks (c), fracture morphology of the fibers, where the
black arrow indicates the interface debonding and the

white indicates the interface coating (d)
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Fig.7 Surface morphologies of W¢/W composite after transient thermal shock at different energy densities: (a) 0.28 GJm?

(b, ¢) 1.4 GI-m?and (d) 2.8 GJ m™
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Fracture Behavior and Transient Thermal Shock Damage Analysis of Tungsten
Fiber/Tungsten Composites

Jiang Yan, Chen Min, Jiang Zhigiang
(Vanadium and Titanium Resource Comprehensive Utilization Key Laboratory of Sichuan Province, Panzhihua University,

Panzhihua 617000, China)

Abstract: A continuous tungsten fibers-toughened tungsten composite with refractory metal molybdenum as the interfacial coating was
prepared by spark plasma sintering technology. The tensile brittle-to-ductile transition temperature of the composite was studied, and the
influence of molybdenum coating on the fracture mode of the W«/W composite were analyzed and discussed. The tensile test results show
that the composite is brittle fracture at 400 <C and below. Many curved cracks are formed until 400 <C at the interface between fibers and
matrix, indicating that the coating has signs of weakening the bonding strength of the matrix-fiber interfaces. The composite exhibits
toughness at 500 <C, which mainly comes from the pseudo-plasticity by fibers. Molybdenum as an interfacial coating helps to stimulate the
fiber debonding-fracture toughening mechanism. However, due to the special structural orientation of the coating by magnetron sputtering,
there is no expected plastic deformation of molybdenum. The transient thermal shock resistance of fibers and coarse-grained tungsten was
analyzed. Tungsten fibers are more resistant to thermal shock than coarse-grained tungsten matrix due to high strength and low ductile
brittle transition temperature (DBTT), and incorporation of fiber could reduce cracking areas of tungsten materials.

Key words: interfacial coating; W#W composite; spark plasma sintering; transient thermal shock
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