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Fig.1 800 type inertial friction welding machine
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Fig.3 EBSD mapping of IFWed joint grains: (a) grain structure and (b) grain size distribution.
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Fig.4 Microstructure of the weld zone of GH4151 alloy joint
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Fig.5 Fatigue fracture morphology. (A) Morphology of Overall fracture; (B) Morphology of crack propagation zone; (C) Morphology of

crack initiation zone; (D) Morphology of ductile fracture zone; (E) Local enlarged view of crack initiation zone; (F) Distribution of different

fracture zone.
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Fig.6 Observation of fracture surfaces of the welded joint at 650°C: (a) entire fracture surface, (b) magniffed image of facets and slip traces
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Fig.7 Specimens of fatigue crack growth detection: (a) base metal and (b) welding joint
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Fig.8 TEM images. (a) Bright filed and (b) SAED pattern of PPB precipitates
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Fig.9 Macroscopic fracture morphology of tensile specimens: (a) "platform + pit" shaped fracture; (b) "platform + shear" shaped fracture
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Fig.10 Maps of the peak temperatures attained in the weld piece for (a) Weld-L, (b) Weld-M and (c) Weld-H
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Fig.11 Contour maps of in-plane strain rates through the final weld geometry for (a) Weld-L, (b) Weld-M and (c) Weld-H.
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Fig.12 Effect of initial rotational speed and axial pressure on the width of high-temperature zone
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Fig.17 GE90-115B engine inertial friction welded fan disk assembly
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Tablel The Application of Inertial Friction Welding in Rotor Components of Advanced Aero-engines
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Research Status, Application and Prospect of Key Technologies in Inertial

Friction Welding for Aero-engines

WU Yanquan ZHOU Jun® ZHANG Chunbo YUAN Minggiang LANG Wu QIN Feng
YANG Haifeng HUANG Caiyan
China Academy of Machinery Science and Technology Group Harbin Welding Institute Co., Ltd, Harbin 150028

Abstract: Inertial friction welding (IFW), as an advanced solid-state welding process, has been widely applied in the manufacturing
of aero-engine rotor components due to its green, efficient, and superior welding quality. This paper systematically summarizes the
research achievements of scholars in recent years regarding the microstructure, mechanical properties, and numerical simulation of
IFW joints of aviation titanium alloys and superalloys. It also summarizes the application of large-tonnage, high-precision IFW
equipment in various types of advanced aero-engine rotor components. Future research should focus on addressing key technical
challenges in the engineering application of new materials and new structures. The paper also presents prospects for future
development, highlighting that continuous innovation of IFW technology will provide critical technical support for achieving the high
performance, lightweight design, and enhanced reliability of the new generation of aero-engines.
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Numerical simulation
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