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Ablation properties of W-Cu wire prepared by hot swaging
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Abstract: The microstructure, phase composition and mass variation of W-Cu wire made by loose packing infiltration-
hot swaging were studied by scanning electrical microscopy. The results show that the W-Cu wire constitutes tungsten
phase and copper phase, the tungsten particles embed in copper phase to form a network structure. As electrode, the
splashing and volatilization of copper phase happen along both cross range and longitudinal direction, only tungsten
skeleton is left, its mass ablation rate is larger. As burned material, the copper phase all volatilizes close to the electrode,
the tungsten skeleton exposed under the high arc temperature forms fragile oxides, which present needle structure. The
wire surface appears alligator cracking far from the electrode and its mass ablation rate is relatively smaller.
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Table 1 Property parameters of W70Cu30 wire rod

Density/ IZ:ET;? Hardness, Conductivity szrzlrllsgiiz/
(grem ™) 0, HV (IACS)/% MPa
15.05"  105.1" 2529 47.2Y 644"
14317 96.43% 1847 42.1% 600?

1) Measured value; 2) GB 2003—8320.
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Fig. 1 Equipment composition of tungsten inert gas: 1—
Decompression meter; 2 — Trachea; 3 — Ar; 4 — Welding
power and control system; 5S—Water pipe; 6—Grounding cable;
7—Remote control unit; 8—Base material; 9—Torch switch;
10—TIG torch; 11—Base cable
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Fig. 2 Microstructures of W-Cu alloy before(a) and after(b)

swaging
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Fig. 3 SEM images of W-Cu wire before ablation: (a)W-Cu

wire; (b), (¢) Microstructures of W-Cu wire
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Fig. 4 Ablation morphologies of W-Cu wire as electrode:

(a) Axial direction; (b) Diameter line direction
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Fig. 5 Longitudinal microstructures of W-Cu wire as electrode
after ablation shown in Fig. 4(a): (a) Area 4; (b) Area B; (c)
Area C
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Fig. 6
electrode after ablation shown in Fig. 4(b): (a) Area A4; (b) Area
B; (c) Area C

Cross section microstructures of W-Cu wire as
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Fig. 7 SEM images of W-Cu wire center zone as burned

materials
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Fig. 8 SEM images of different areas of burned W-Cu wire

shown in Fig. 7: (a) Area 4; (b) Area B; (c) Area C
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Fig. 9 SEM image of ablation area of W-Cu wire far from

center
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Fig. 10 Mass ablation curves in function of time of W-Cu

wire
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Table 2 Mole fraction of copper of longitudinal districts of

W-Cu wire after ablation as electrode shown in Fig.4 (a)

Area Mole fraction of copper/%
Before ablation 16.62
A 2.30
B 6.97
C 16.62
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Table 3 Mole fraction of copper of cross-sectional districts of

W-Cu wire after ablation as electrode shown in Fig. 4(b)

Area Mole fraction of copper/%
Before ablation 16.62
A 14.43
B 2.93
C 2.20
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Fig. 11 Ablation energy spectra of W-Cu wire as burned

materials: (a) Before ablation; (b) After ablation
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