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HIP Sintering Process in the Final Stage for Ti Base Materials
Takashi OKI, Hideaki KURAMOTO, Kohshi SHIMIZU, Kazuhiro MATSUGI* and Osamu YANAGISAWA

The sintering rate of the final stage in HIP process of imperfectly sintered pure-Ti, Ti-6Al-4V and
Ti-13V-11Cr-3Al alloy has been investigated on the basis of power-law creep.

Using the finite element method, it was evaluated that the f(D) function reported by P.L.Wilkinson et al. and J. M.
Duva et al. etc. is most suitable as long as based on the cell model. A’ s could be determined using this f(D) function.
In addition, it was concluded that the equation of the HIP-sintering rate should be corrected by considering the

trapped gas in the pore, when the initial relative density at HIP is lower than 0.97.
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Tablel Experimentally obtained Ay, n,and G, for Ti base alloys
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Table 2 The f(D) functions previously proposed by

mechanistic analysis.
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Fig.3 Comparison of f(D) values, where plots represent the values deduced from Equation (1), D A, eq( Q/RT) Pk

f(D), using experimental results and curves represent the results of mechanistic analysis shown in table2.

Table 3 Average local area fraction (LAF),, and local centroid number (LCN2D),, of voids in sintered Titanium

base alloys

Ti-6Al1-4V Ti-13 Ti-13 Pure-Ti (EG)
(a + phase) (a + phase) (B phase) (a0 phase)

D | (LAF)y | (LCN2D), | D (LAF), | (LCN2D),, | D (LAF)a [ (LCN2D)s, | D | (LAF)a | (LCN2D),,
0.984 | 1.10 1.11 0988 | 1.23 1.29 0988 | 1.23 1.27 0.981 1.19 1.17
0.990 | 1.09 1.12 0.994 | 1.28 1.20 0.994 [ 1.16 1.19 0987 | 1.28 1.25
0.996 | 1.00 1.17 0998 | 1.25 1.29 0.99 [ 1.18 1.29 0.991 1.27 1.34
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Fig.4 Comparison of f(D) values, where plots represent the values deduced from Equation (5), D A, ep( QyRT)
[P{@1 D)(1 Dg}™" f(D), using experimental results and curves represent the results of mechanistic analysis shown in

table 2.
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