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Manufacturing of High Temperature Titanium Alloy Dual-Property Blisk
Used for Advanced Aero-Engine

CAI Jianming', LI Juan', TIAN Feng’, YE Junqing’
(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2. Guizhou Anda Aviation Forging Co., Ltd., Anshun 561005, China)

[ABSTRACT]

Titanium alloy blisk is a typical lightweight and efficient part of advanced aero-engine compressor. While

working, the blade and disk of blisk are subjected to quiet different thermal and loading condition, it is an effective mean to
improve the weight reduction effect of compressor rotor and to meet more stringent and variable thermodynamic condition
through dual-property design instead of the traditional uniform-property design. The feasibility of two gradient heat treat-
ment processes (GHTP), that is, separated-region temperature-controlled GHTP and partial-packed time-controlled GHTP,
for manufacturing titanium alloy dual-property blisk is compared, and the microstructural controllability of blade, disk and
transition zone is evaluated. The results show that the two processes can form stable and controllable temperature gradient
in the transition zone of blisk, and dual microstructure is formed, that is, blade with duplex structure, disk with fine lamellar
structure, the area and size of the transition zone is controllable, and the microstructure is gradually changed as well. Ac-
cording to the general contour characteristic, microstructure and performance requirements of the blisk forging, the suitable
manufacturing process and corresponding process parameters are applied.

Keywords: Titanium alloy dual-property blisk; Separated-region temperature-controlled gradient heat treatment process;

Partial-packed time-controlled gradient heat treatment process
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