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Investigation of Hot Iso-Static Press Process

for Tungsten Target Samples
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Abstract: Zr and stainless steel(S. S. ) were selected respectively as the cladding materi-
als of W target. The e-beam weld was used to prepare the W-Zr and W-S. S. small sam-
ples for hot iso-static press(HIP) process. The technology parameters of HIP were in-
vestigated at 1 200, 1 300, 1 400 ‘C and 180 MPa, respectively. The micro-morphology
of the interface, diffusion depths and composition as well as their micro-hardness were
observed and determined. The bonding of W-Zr and W-S. S. is very well under the
testing conditions. There is no any pore or micro-crack in the interface, and there is no
grain growth of W below 1 400 °C either. The diffusion of Zr to W at the interface of
W-Zr is preferred during HIP process, and the diffusion depths under testing conditions
are 6-13 pm. The diffusion of W and Fe is considerable at the interface of W-S. S. Its
depth is about 13 pm, and the diffusion of Cr and Ni is small. The hardness at the inter-
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face of W-Zr and W-S. S. shows that a diffusion layer is present for both interface. A
part of stainless steel cladding was melted after HIP contained the oxygen absorber Zr at
1 300 ‘C and 180 MPa. Therefore, 1 200 ‘C and 180 MPa is suitable for W-S. S, with-
out Zr, but 1 300 or 1 400 °C and 180 MPa is better for W-Zr.
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Table 1 HIP parameters of HIP for W-Zr cladding
/C /MPa /h /CC «h™h)
1200 180 4 300 Al, O + 5N-6
1 300 180 4 300 Al; O3 + 5N-6
1400 180 4 300 Al, Oy + 5N-6
2 W-S.S. HIP
Table 2 HIP parameters of HIP for W-S. S. cladding
/C /MPa /h /CC «h™ D)
1200 180 4 300 Al; Os
1 300 180 4 300 Al; O + N
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Fig. 2 Micro-morphologies of interface for W-Zr cladding
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Table 3 Diffusion depths
at interface of W-Zr cladding

HIP  /C /um
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3 ) 1300 9
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1 1
Fig. 3 Micro-morphologies of interface 0o ¥
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Fig. 5 Line scanning at interface

of W-S. S. cladding at 1 200 °C
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