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Abstract: In order to further explore the potential performance of 600°C high temperature titanium al-
loy blisk, the design idea and corresponding manufacturing technology of dual property blisk (DP-
Blisk) have been innovated by optimizing of material technology and process technology, namely, mi-
crostructural control of blade region and disc body are respectively suitable for the actual service condi-
tion requirements of aeroengine to integrate material properties and structural design perfectly. Based
on reviewing the development process and application of titanium alloy blisk, the reasons for the de-
velopment from homogeneous blisk to DP-Blisk of structural design in advanced aeroengines were ana-
lyzed, the latest research progress in manufacturing technology of 600 °C high temperature titanium al-
loy TA29 DP-Blisk forging was introduced. Compared with separated region temperature-controlled
forging (SRTCF) process, separated region temperature-controlled heat treatment (SRTCHT) process can
achieve the expected dual microstructure more easily, that is, the blade region obtains uniform and
fine bi-modal structure, and the disc body obtains fine lamellar structure by means of controllable
SRTCHT process, the microstructure of transitional region changes gradually along the radial direc-
tion of the blisk forging. Finally. key issues need to be solved in the future in application research of
DP-Blisk of 600°C high temperature titanium alloy were proposed, including precise control of micro-
structure and performance of blade and disc body, position and size control of the transitional region,
and key service performance evaluation and research.
Key words: 600 C high temperature titanium alloy; dual property blisk; separated region temperature-

controlled heat treatment;microstructural control
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Preformed stock (a) and equivalent strain distribution (b) of TA29 titanium alloy

DP-Blisk forging by means of SRTCF
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Fig. 2 TAZ29 titanium alloy DP-Blisk forging

(a) &
I

| 3
Microstructures of TA29 titanium alloy DP-Blisk forging by means of SRTCF
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Table 1

Typical mechanical properties of TA29 titanium alloy DP-Blisk forging by means of SRTCF

Room temperature tensile 600°C tensile

600°C /160MPa/100h Room temperature fracture

Region
or/MPa 60,2 /MPa &5/ % ¢/ % o,/MPa gy, /MPa 85/ % o/ % creep strain e,/ % toughness Kic/(MPa « m!/?)
Blade 1020 940 9.5 15.5 645 515 13 23.5 0.115 45
Disc 982 892 8.2 13.8 640 510 11 24.0 0. 039 55
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Fig. 4 Radial temperature gradient distribution of blisk
forging during SRTCHT
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Fig. 6 Microstructures at different regions of TA29 DP-Blisk forging by means of SRTCHT (a)blade; (b)transition region; (c)disc
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Table 2 Typical mechanical properties of TA29 DP-Blisk forging by means of SRTCHT

Room temperature tensile 600°C tensile

Thermal stability *

600 C/160MPa/

Room temperature

Region o,/ o2/ &/ ¢/ o/ ouz/ O/ @/ o/ o2/ 8/ ¢/ 100h creep strain fracture toughness
MPa MPa % % MPa MPa % % MPa MPa % % ep/% Kic/(MPa » m'/?2)
Blade 964 882 13.6 21.0 595 490  14.5 30.5 900 800 10 19.5 0.109 45
Disc 957 853 8.2 15.6 565 490 5.5 22.0 895 800 4 11.0 0. 050 65

* Tensile test at 120 C with oxidation scale after 600 C /100h thermal exposure
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