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Microstructure and Mechanical Property of Friction Plug Welding Joint of 2014 Al Alloy
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[ABSTRACT] Friction plug welding (FPW) of
2014 Al alloy in 4mm thickness is carried out and the mi-
crostructures, mechanical properties and fracture mode
of the joint are analyzed. The result shows that the FPW
joint microstructures could be divided into three different
regions including welding seam zone, HAZ and base metal
zone. The welding seam consists of refined and equiaxial
recrstallized grains. Mechanical experiment shows that
the technological parameters, such asfrictional pressure,
friction time, tapered plug/tapered hole suited angles and
welding speed can affect joint properties. The peak tensile
strength of the FPW joint can reach 375 MPa as much as
79% of the base metal by selection of suitable welding pa-
rameters and joint structures. The analysis of the fracture
surface morphology shows that it is ductile fracture.
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Fig.1 Upsetting load FPW

%
=

B2 asmX 4

Fig.2 Pulling load FPW
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Fig.3 Structure of tapered hole/tapered plug
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Fig4 Appearance of FPW joint
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Fig.6 Measuring point picture of microhardness
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Fig.7 Microhardness distribution of FPW seam
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Fig.5 Microstructures of FPW joint

88 Ml Hi AR « 2009 45 23 1

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Fiose HAhZSEs e b Feks
e EE 4 000r/min, T4

http://www.cnki.net



'ﬂl, N, \/\ »
RESEARCH %*lbi

P s

k2 BHEANTERTAAKF

+ HERHEA ) JREHE @ﬁi Iiﬁiir%/
FEMEH2EFL/C D K /RN | BE] /s | Gmemin D
K1 45+45 38 0.8 130
K2 45+50 39 0.9 140
K3 55+50 40 1.0 150
K- 4 55+55 41 1.1 160

77 40kN, TN A] 5s, SUFHIZNIN ] 0. 250 4% 54T
FEAMER A AL .
231 FEAs [ EIUELA A AT R AR R
M 8 TR LU B, B A ZE M / ZEFLIC G A R AN
], SR Sk i e b i B B 2 AR k. R 45°+50°
H155°+50 WA I, Be Sk LBy o IX S T2 ZEALAN
FERRAN R A FETC A I, A5 R v S A A0 2 AL T 4y o
I Sy 2. 2 FEMs S BT JE AL A FE R, 33k Bk
Pefuls 2 FEAE 1 /N TR AL A T, B3k RSB, (0
FEAM TR AL LEIR /N, BRAR T JE M 7R 52 11 PR3 1 A, JE R
HEFE I R 3BANEE 5y 7= L i 3078 T, B7 15 T ARG BB )
FRAE, B TR PR R . Y e LA SE R IR T
A A0 B SE A AR RN, 426 Sk IR B hr s B LU AR, 1K R
JEF T R v FE R FE FL T U e Ak I DAy JBE vy 4 5 4 f,
JEE L LUK, E MR B R AE LT RIS T, 7= A R R
JRA BB, AR I s Ji Ah, 2 SE e A ZE AL A FEAR ]
I, EBER] GG B B FE AL 55 FE A A T B M, R 6 ) 2 B 1
K Ty 3 BV A5 TR R A i A 2 2 25 1)

300
S 20 \\,_H
=2 200+ e
= \\‘\-.,

lsn L L I

130 140 150 160
L8 / (mme-min™)
B9 it Bafikk AR A G
Fig.9 Influence of welding speed on

joint tensile properties
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angles on joint tensile properties
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joint tensile properties
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Fig.12 Fracture surface appearance of FPW joint
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