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Fig.1 SEM image of powder particles of Ti6AI4V
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Fig.2 3D model of the bladed disk

1-Bleeding pipe; 2-T0 cover; 3-Top shape-controlled cover;
4-Shape-controlled mold core; 5-External wall; 6-Bottom
shape-controlled cover; 7-Bottom cover; 8-Inner wall
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Fig.3 3D model of the HIP mold

75 DAL P AR T BB s RO B R 2R 2 R AR
BPrT. IR RERHA 45 4W, HAREMIKH SUS304
TEFN .

1.3 REHRELZ

FRERLE K TiI6AIAV MBI sORE IR, &
HAETHRE T ER RS E T 20, 3 h JHER
930 C, FANEZF] 120 MPa, RJEHHIEMRE 3 h, &)E
BEAP A A, G INE LK 4 fos .

W RTEF SRR B . A Ti6AldV 54
MR, BARIRSIA 65%AHX B % . 7£ 600 C TR
S, HEEASEIE 10° Pa I EHEMAE . BHEEE
Ja KA E 4 PR #GER R L2k, Wl e
QIH15 A& KM (ABB, FEED 58k

1000 1
., 800 i i -160'5-\5

= | | ]
5} I | =
5 600 Y S
2400 } : I 180 g
£ | I I | 2
® S\ s

200 | | | 1

L\

0 3 6 9 12

Time, t/h

Kl 4 P o in 4t £
Fig.4 HIP loading curves
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Fig.7 Scattergram of the main dimension of the vane
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Fig.8 Fracture morphology of the HIPed Ti6Al4V alloy
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Fig.9 SEM images of cross section of the bladed disk
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Near-Net-Shaping Hot Isostatic Pressing of Ti6Al4V Alloys Monolithic Bladed Disks

Wu Yan, Xue Pengju, Wei Qingsong, Shi Yusheng
(State Key Laboratory of Materials Processing and Die & Mould Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: This study combines the mold process with the hot isostatic pressing method, and the complex monolithic bladed disks are
formed by near-net-shaping. Based on this, it gives a scientific analysis of the mold deformation, forming precision and structure property.
The results show that the near-net-shaped monolithic bladed disks have a relative density of 99.5%. The SEM results indicate that there is
fine and homogeneous strip a+/ phase in the parts, with no obvious pores and cracks. Besides, the structure is compact, and the "layered"
phenomenon appears in the microstructure. The tensile strength of parts in the same furnaces can reach 920 MPa, which is better than that
of the same size castings, and as same as that of the forgings. The fracture morphology analysis suggests that the sample has a ductile
fracture. The HIP method has a high material utilization, which can reduce the process costs, and the molding cycle is longer. This study
provides a reference to the near-net-shaping hot isostatic pressing for the bladed disk parts.
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