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ABSTRACT: The work aims to study the key technical issues of TC17 alloy blisk repair. The resistance hot rolling with differ-
ent parameters was used to impact the TC17 titanium alloy repaired zone and the effectiveness of the resistance hot rolling
process to eliminate defects and improve high cycle fatigue performance was verified with X-ray three-dimensional imaging test,
microstructure analysis and high cycle fatigue test. The results of X-ray three-dimensional imaging test showed that the elimina-
tion rate of defects such as pores in the distinguishable range was 100% under 6 000 A and 7 000 A current parameters. The re-
sults of SEM showed that there was a “trigeminal stick™ at the bottom of the pores, which was related to extrusion, diffusion and

recrystallization. The results of rotary bending fatigue test showed that after resistance hot rolling, the rotary bending fatigue life
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of the TC17 alloy repaired zone was significantly improved, with a median fatigue limit of 586 MPa, reaching 178.8% of the

median fatigue limit of the original weld repaired zone and 104.8% of that of the TC17 alloy base material. Treating the TC17

alloy surfacing repair area through the resistance hot rolling process can eliminate the pores inside the workpiece and greatly

improve the fatigue properties of the surfacing area and TC17 alloy base material. This study provides process support and

theoretical basis for the overall blisk repair of aeroengines.
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Fig.4 Processing draft of high cycle fatigue specimen drawing: a) draft of rotary bending fatigue specimen;
b) draft of vibration fatigue specimen

a RPEHX b 5000 A #FEEX

»}

¢ 6000 A R EX d 7000 A #HEHX

P s SRR DRI [ H 30 2 500 T DX IORE A ARG 45
Fig.5 Test results of specimen in non-rolling area and rolling area under different current parameters: a) non-rolling area;
b) hot rolling area at 5 000 A; c) hot rolling area at 6 000 A; d) hot rolling area at 7 000 A
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Fig.6 Inspection for the corrosion in non-rolling area and
rolling area: a) non-rolling area; b) rolling area
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Fig.7 Low-magnification microstructure of non-rolling area and rolling area under different current parameters: a) non-rolling
area; b) rolling area at 5 000 A; c) rolling area at 6 000 A; d) rolling area at 7 000 A



144 o K B TOE

2026 41 A

a RIMTEE

b 5000 A BRI

Bl 8 ¢7 mm (1 X 52 = 4E UG A I A R 1] B0 R
Fig.8 Section of 97 mm specimen for X-ray three-dimensional imaging test along the transverse direction:
a) without hot rolling; b) hot rolling at 5 000 A
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Fig.9 Section of ¢7 mm specimen for X-ray three-dimensional imaging test along the longitudinal direction:
a) without hot rolling; b) hot rolling at 5 000 A
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Fig.10 SEM observation results of longitudinal section of 5 000 A rolling test specimen: a) residual micro-pore morphology;
b) smooth bottom of an individual pore; c) triple-junction features at the pore bottom; d) enlarged view of the
triple-junction features at the pore bottom
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Tab.2 Rotary bending fatigue test data of TC17 alloy TIG specimen without hot rolling

Number 217;1; Stress/MPa  Life time m(i?glllllgllggy Number ]t)elra/lrn;; Stress/MPa  Life time mosr;ilgllggy
1 4.020 500 68 800 Broken 4.020 320 10 000 000  Unbroken
2 4.020 440 85 300 Broken 4.020 335 275 000 Broken
3 4.020 335 139 000 Broken 10 4.020 320 10 000 000  Unbroken
4 4.020 320 76 700 Broken 11 4.020 335 10 000 000  Unbroken
5 4.020 305 10 000 000 Unbroken 12 4.020 350 163 000 Broken
6 4.020 320 10 000 000 Unbroken 13 4.020 335 10 000 000  Unbroken
7 4.020 335 577 000 Broken

# 3 WMBEM TC17 &% TIG HEXFHEREST fE SR N ETE
Tab.3 Rotary bending fatigue test data of TC17 alloy T1G specimen with hot rolling

Number 217;1; Stress/MPa  Life time Sa;;l[:)lleoglor- Number ]t)elra/l;l; Stress/MPa  Life time m(?r?)lllllcr))llggy
1 3.993 560 3461379 Broken 9 4.002 600 10 000 000  Unbroken
2 3.994 540 10 000 000 Unbroken 10 3.985 620 1 892 460 Broken
3 3.982 560 10 000 000 Unbroken 11 3.997 600 10 000 000  Unbroken
4 3.980 580 144 222 Broken 12 3.997 620 10 000 000  Unbroken
5 4.001 560 1703 830 Broken 13 4.006 640 627 562 Broken
6 3.980 540 10 000 000  Unbroken 14 3.986 620 354 646 Broken
7 3.980 560 10 000 000 Unbroken 15 4.000 600 10 000 000  Unbroken
8 3.997 580 10 000 000 Unbroken
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Fig.11 Rotary bending fatigue limit of TC17 alloy TIG Fig.12 Rotary bending fatigue limit of TC17 alloy TIG
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Fig.13 Fracture of fatigue specimen without hot rolling: a) macroscopic appearance; b) crack initiation site
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Fig.14 Fracture of fatigue specimen after hot rolling: a) macroscopic appearance; b) crack initiation site
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