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1 Ti-45AI-7Nb-0.3W & &8 K i) & 41 27

Fig.1 Microstructures of Ti-45Al-7Nb-0.3W powder[w]: SEM images of particle’s dendritic (a) and smooth (b) surface morphology,

(c) SEM-BSE image of different cross section microstructure, and (d) fraction of dendritic and smooth surface particles in different
size ranges

K 2 Ti-48Al & & ¥y K%t 1E 41 21 EBSD 50

Fig.2 EBSD morphologies of the solidification microstructures for Ti-48Al powder[ZS]: (a, c) crystal orientation maps and (b, d) phase
maps of d<<10 pm (a, b) and d=20 pm (c, d)
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Fig.3 Technological process for powder hot isostatic pressing of

TiAl alloys
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Fig.5 Densification mechanism of powder during hot isostatic pressing
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Fig.6 Microstructures of as-HIPed TiAl pre-alloy powders: (a) Ti-45Al-7Nb-0.3W alloy™®), (b) Ti-47Al-2Cr-2Nb alloy,
(c) Ti-43AI1-9V-0.3Y alloy™®, and (d) Ti-43.5Al-4Nb-1Mo-0.1B alloy!*!]
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Table 1 Comparison of mechanical properties for TiAl alloys formed by powder hot isostatic pressing and other methods

Alloy Process regime T/I'C YS/MPa UTS/MPa ol% Ref.
] , RT 618.95 644.72 1.38
Ti-47AI-2Cr-2Nb PM-HIP: 1230 'C/140 MPa/3 h 650 433.8 584.8 7.6 [26]
Ascast RT 519.4 581.3 1.16
650 396.51 546.66 4
PM-HIP: 1200 ‘C/100 MPa/2 h RT - 715 0.2 42]
i PM-HIP: 1240 “C/100 MPa/2 h RT 610 665 1
Ti-46Al-2Cr-2Nb PM-HIP: 1250 ‘C/130 MPa/2.5 h RT 472 635 13 [44]
+1330 ‘C/130 MPa/0.5 h '
PM-HIP:1260 ‘C/170 MPa/4 h RT - 720 0.1
- 395MM: HT:1370 ‘C/1 h/AC+950 ‘C/8 h/AC  RT 585 650 1.1
Ti-46Al-Cr-3.7(Nb, Cr, As-forged+HT. [51]
Mo0)-0.4(B, C - :
)-0.4(8, ) 1370 ‘C/1 h/AC+950 ‘C/8 h/AC RT 570 640 11
] . RT B 585 0.58
PM-HIP: 1250 ‘C/150 MPa/5 h 800 ) 260 103 [
Ti-45Al-7Nb-0.3W As-cast RT ) 490 0.8
800 - 654 3 [52]
As-foraed RT R 567 0.8
9 800 - 690 3.5
PM-HIP: 1260 “C/150 MPa/4 h RT - 655 0
45XD: PM-HIP: 1260 ‘C/150 MPa/4 h [38]
Ti-45A1-2Mn-2Nb-1B R
+1350 ‘C/150 MPa/2 h RT ar2 635 13
] . RT - 780 0.2
PM-HIP: 1200 “C/150 MPa/3 h 700 632 547 6 s
PM-HIP: 1260 “C/150 MPa/3 h RT . 724 1.2
Ti-43A1-9V-0.3Y i 700 644 486 8.9
As-forged RT 551 613.8 1
As-rolled RT 509.1 611.7 1.2 [53]
700 414.6 488.8 7.9
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Fig.8 Prior particle boundaries in the microstructures of as-HIPed
TiAl alloys: (a) Ti-43A1-9V-0.3Y alloy (1200 °C/150 MPa/3 h)®”
and (b) Ti4522XD alloy (1260 ‘C/150 MPa/4 h)E®
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Fig.9 Reaction layer between mild steel container and 4722
alloy powder®?®: (a) mild steel container/y-TiAl HIPed at
1230 C and (b) mild steel container/y-TiAl HIPed at
1260 C
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Research Progress of Powder Hot Isostatic Pressing for Intermetallic
Titanium Aluminide
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Abstract: TiAl alloys have broad application prospects in aerospace and automobile engines, which is due to their excellent properties,

such as high melting point, low density, high specific strength, good high temperature oxidation resistance and creep resistance. Powder

hot isostatic pressing can realize the integral forming of TiAl alloy parts with complex shapes, and the obtained parts have small grain size,

uniform composition and excellent mechanical properties. In this paper, the principle of powder preparation by atomizing and powder hot

isostatic pressing of TiAl alloys were introduced. The research states of microstructures and properties in TiAl alloys after atomization

process, powder hot isostatic pressing and heat treatments were summarized. Some current problems existed in TiAl alloy powder hot

isostatic pressing technology were analyzed, and the future development of this technology was put forward.
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