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Application of Linear Friction Welding Technique to Aircraft Engine Parts
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In recent aircraft engines, the application of blisks in fan and compressor rotors is increasing to achieve weight reduction
and performance improvement. The conventional manufacturing method of blisks is to machine them from a forged material.
But with this method, the loss of material is relatively large. Therefore a manufacturing method in which blades are joined to
disks with linear friction welding ( LFW ) is being developed. LFW is a kind of solid state welding technique in which the weld
surfaces are rubbed together and heated up. In the current study, the changes in the micro structure and structural integrity of the
LFW joint, as well as the results of the manufacturing trial of the compressor blisk are reported.
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Fig. 1 Comparison of compressor disk structure
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Fig.2 Schematic view of blisk manufacturing by LFW
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Fig.3 Schematic view of LFW process
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Fig. 4 Macrostructure of LFW joints
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Fig. 5 Microstructure of parent material
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Fig. 6 Microstructure of LFW weld line
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Fig. 9 Fatigue strength of LFW joints

810 ® LFW CHbE LR T ) 22 )
Fig. 10 Compressor blisk manufactured by LFW ®)

FESE T1RIC, BIEROME % = KIca g CEtll L
FRE AR L. BOMESIHET 2L, ZoiIEn0&
EEFHAIC 0.04 ERETH -7 21U 100 mm OF
KOREFEA LA, 0.07 mm OFTIUSHRYL L, A%
Ml L CHarih s £, TR T TH AT LAY
ofz 8 11 B2 LFW fFOM & D135 D S FHIlE R
N

3.2 EREY A VIVEFHR

JEMERORIZ L 5T, FELREE— FIIET A 7 Vg
% ( High Cycle Fatigue : HCF ) T 4. LFW THEA S
ToEAS, FRRICVTEZ: HCF SRE 2 58T 2 Dkl d 572
9, FERONRHERZ I L 72,

ROEARWZ 1 ROMITE— FIZBNT, RENSHO
V=7 3BT R IRET 2720, TO¥ -2 0%
BT CTHANMEYE L. FHOOTASAFHINC X S
&, O¥A51E FEM ( Finite Element Method ) #4770
TiMlE BB TEY, HBEICE o TREPFFEICZLD
HELTWRWE EAYH5. 8 12 B HCF RERA Ok
B2 T, RO, LFW THEE SR

48

BlHmomsE p (1)

-0.10 - r

-0.15 - =

—-0.20 1 1 1 1 1 1 |
-020 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20

oM s o (F)

® 11 LFW #kT-OMH & 01 5 D & 51l

Fig. 11 Measurement of variation of LFW joint inclination
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