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HIP Diffusion Bonding of Two Types of Superalloys
for Engine Blisk Applications

Y. S. Na, H. C. Hwang, J. T. Yeom, Y. S Kweon and N. K. Park

Abstract

HIP diffusion bonding of Ni-based superalloys, cast Mar-M247 (MM247) and Udimet 720 (U720)
powder, was experimentally and numerically studied. Subsolvus HIP treatment was optimized by
investigating the variations of high temperature tensile properties of HIP-bonded specimens with powder
size, HIP'ing time, ctc. While the tensile strength at high temperatures showed no detectable changes, the
tensile elongation and reduction in area were slightly increased as the powder size decreased from -140
mesh to -270 mesh. While as-HIP'ed U720 showed a high tensile strength comparable to that of forged
U720 alloy, the HIP diffusion-bonded specimen showed a strength lower than the forged U720 alloy and
the cast MM247 alloy. The increase of HIP'ing time from 2 hours to 3 hours resulted in a rapid rise of
tensile strength and elongation due to the disappearence of microvoids in the cast MM247. FEM
simulation for HIP process was conducted by applying the McMecking micromechanical model, which
uses power-law creep model as constitutive equations. ABAQUS user subroutine CREEP with an
implemented microscopic model was used for the simulation. Numerical simulation was shown to be

essential for the near-net shape manufacturing as well as the HIP process optimization.
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Table 1 Chemical composition of alloys (wt.%)

Element | Cr | Co | Mo | Ti | Al | W | Zr
MM247 |825 10 | 0.7 | 1 | 55| 10 {0.05
U720 18 (147 3 | 5 | 25 [1.25]0.03
Element { Ta Hf C B Ni
MM247 3 15 1015|0015 | Bal
U720 - - 10.035]| 0.033 | Bal.
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Fig. 8 Geometry model for HIP simulation
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