i B 5 A | N D - 11 Fel
108 JOURNAL OF NETSHAPE FORMING ENGINEERING 2019 4F 11 A

HEEEMESRE FSLW R AR

FoR, HF, RE, BN, HiE
(PRAE TR ARkl BEREOAR FERKE AR Bt BRI TR G S0 2, Y2 710072)

B & FF% 0.8 mm & 2024 4562 M A F 2k B B (FSLW ) B b LR 2R @ o9 % A
. Fk @I RAABAEAARRHA, WET Sk FSLW Bk MuLa R | 37| AT 46
HriE, BT 54k FSLW kP H#H xRl ma bl Pailg, 2 Felat v TARE G L
SEIFLE P O K Y SR FARIE B G M2 B 2 B 6 R A AR A R, TG R R TIae s E, 26
PR A2 B0 R s, R R @ LIEIRE P SRR FRIER MM EEAGIFES T, SRR A
BARE, FERDOEIS A THEBRELBRAT BEERGFE, M3l TEER@H G LS T
E, & B2 EM S FSLW i, BER @AM S T4, ABEEME TFiEHS, MEHR
¥, WEHER@GEAHGEAES (LHREF @) B,

2024 B2 AR Sthik; MABEBEBRR;, BFERE; 8
DOI: 10.3969/j.issn.1674-6457.2019.06.016
TG456 A 1674-6457(2019)06-0108-06

Formation and Migration Behaviour of Aluminium Alloy Thin Plate Welding Interface
during High Rotational Speed FSLW

QIN Ding-giang, FU Li, NI Yu, MAO Yue, XIAO Xuan

(Shaanxi Key Laboratory of Friction Welding Technologies, State Key Laboratory of Solidification Processing, School of
Materials Science and Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

ABSTRACT: The paper aims to study the effect law of 0.8 mm thick 2024 aluminium alloy sheet on the welding interface
during high rotational speed FSLW. The microstructure, welding interface formation and migration characteristics of
FSLW joints with high rotational speed were investigated with copper powder marker. The influence of the rotational
speed on the welding interface migration in high rotational speed FSLW joints was revealed. The welding interface was
the non-fusion interface formed by the metal on both sides of original interface from the weld centerline to about shoulder
radius. Because of thermal cycling and insufficient mechanical force, the atomic bond was not formed but flowed with the
flow of plastic metal into the weld. The migration of the welding interface was due to friction and extrusion of plastic
metal, which caused upward or downward migration of the welding interface. The welding interface migrates upward at
advancing side and migrates downward at retreating side. With the increase of rotational speed, the vertical distances

(along the direction of the plate thickness) of the welding interface migration gradually decrease.
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Fig.2 Surface morphology of lap joints at 900 mm/min
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Fig.3 Macrostructure of 2024 Al alloy FSLW joint at 6000 r/min-900 mm/min
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Fig.4 Distribution of marked material of the FSLW joint at 6000 r/min-900 mm/min
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Fig.5 Distribution of marked material of the FSW lap joint at 1500 r/min-900 mm/min
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Fig.6 Distribution of marked material of the FSW lap joint at 3000 r/min-900mm/min
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Fig.7 Vertical migration distance Laand Lr of Al alloy FSW
lap interface at 900 mm/min
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