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Research on process and performance of AZ31/LA141 friction stir lap welding
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Abstract The effects of different rotation speeds on the microstructure,, microhardness and shear properties of friction stir lap
joints of AZ31/1.A141 dissimilar materials were investigated by stereo, optical microscope, universal testing machine and
Vickers microhardness tester. The results show that when the welding speed is 0.1 m/min and the rotation speed is 1 400-1 800 r/
min, the weld quality is good and there are no obvious defects. Under the same welding parameters, the grain size of HAZ on the
forward side of upper AZ31 and lower LA141 is larger than that on the back side, while the grain size of the heat engine
influence zone on the forward side is smaller than that on the back side. The grain size of the heat engine influence zone on the
forward side increases with the increase of rotation speed. When the rotation speed increases, the microhardness of upper AZ31
and lower LA141 increases, and the maximum microhardness of the welding core zone is 68.2HV. The tensile shear of the

friction stir lap welding joint increases first and then decreases. When the welding speed is 0.1 m/min and the rotation speed is

1 600 r/min, the tensile shear reaches the maximum value of 2 313.5 N.

Keywords AZ31/LA141;{riction stir lap welding; rotational speed; microstructure ; mechanical property

B 2 BROuT BR DR R BE ) ZERBOR B, BE S
PR %85 JRE AR | EL i JEE R EL P8 g i 1 e S, BN
REE R RSB R Z — 802 N T
LR R BRI AR T OGR4
FREEZRAE B 4 9 I X 4 3l 1 RE IR BAT + 0
HE M Lo AR AR — R A AR B S
GOXE TRZEE I BES SRR
FETY R Y FE AR RR, DRLE , l i e T 2 e e
S WS PAZITTTRO NI

T R AR R AN B S A2 PR TG Ik, 1R 5E
AR IR 2 A2 R R A TR M AL . S AR
FHLE, BEFEEE R AR B A AL S B, BEAR A
e IR BREE  BCUr R R T B SR R R E AL

Wk H 191 :2023-07-11; & 0] H 1. 2023-12-18

BBl e ety , AR P EE AR A W /N n T
R E JE IS PSR BN & E R G 4
SRR B MR WEEYHRT
LA103Z SUAHBEHR & 45 FSW B9 M3 0E 5 F1 24k fig , #F
TR, LA103Z B RAFp v R R Pk X Tt
BRGNS, A5 45 T AR R ¥, T AR IR IR IE Al
Tk A E A R R X R S T A s AL, A
B4R . SR SO FSW B R IR T BE ARG A HR g
it ORISR 3 1 07 2 1 R Bt A A P38 o i 1
Ko CAOSEWFGE T e it 1 B X Rt e e 3k g 2= M
()5 ], AT 2 A, Y e 2 o i v B, e Sk i
BYRR BRI R, H AT, BN TS i b EE
SEEARTR T2 S50 N IR B U ) 2+ B Y

R4 H B E BRRBFERS (51701026 ) ; 5004 B SRR IS (2019CFC09) 5 1AL 8 & )T RFE R AR H- R+ G435 0 (B2022470) 5

TR RHE T H (232102230049 )
B—EH RS s 2 W YRl . E-mail: 114461196@qq.com.,



&5 23]

WHF DA AZ3V/LALAL B PR E HAR 12 K Re o 25

W 22 (AN LA 4 SR R I R 45 4 1
SR 53 G A7 H10E

P, R T R A 7 108 1 B e M4 3k | el
UG J1 2 PERR RS2 ], AR SCAE 2 FHAS [R) e 2 3 13 1 4
PR PEH IR (FSLW ) R AR 42 AZ31/LA141 S Fh 42 )8 |
FEXF LR S A 20 I Tl i 7 B 1 R 11 5 i) a2 4 7 A
5%, WS AZ31/LA141 S5 4 Jm Pl Pl EE S A e I e 2k
IOPAEES i s e

1 REAMHE T &

RIA R A 3 mm FLHI S AZ31EES 412 mm AY
LA141 B8R A A i AR b2z il in gk 1 s . H
22U EPE N T8 60 mmx60 mm 2 T1FE , 885
S ARRP AR AR AT |, 22 5 F S B i e e, 1,
F e B B AR FEEE AL o SR R 0.1 m/
min, 76 &S U 43 5 1 400.1 600, 1 800 r/min F #F
P4, DAL 2 3YE N AR S bR o 11 i e
PSR R B AZ3IV RS S AE )2, LA141 854
B EMEE 2 SR AT T A L 00 46 7 1]
P 1 R RS AR e ] IR SR SO PR, Pl B
oM 15 mm K JE N 4.8 mm, FE3EfAH 2.5°,

PR SE 5 I 0 3 AR A EA T I, 4R AR 4 AR
FE S 25 H, R TRI B S i A ik 4 AHRDACHT IS, 3 B
f o A o P e R o S R R TR 35 mL LK
BER S mL.7K 5 mL 35 BRR 2.1 ¢ IR AW, AL S A
ZSA0850 #Y (14 {4 H 2 734 55 Fl OLYMPUS-BX53M 1145
2 B AT I S AN A A U SR . TS
FALCON-500 1) 44 [ I G A 1% 3 T 0 4% 1o s K 1f
HEATAE FE M, FH 5 N A g 77, PREE 10 s, 7EHE )23
AZ31 LT 1.5 mm AR )2 LA141 N 3R 1 mm &b %E[H]

F1 AZ31FILA14A LR S
Table 1 Chemical compositions of AZ31 alloy and LA141 alloy

WA w(AZ31)/% w(LA141)/% || B4y w(AZ31)/% w(LA141)/%
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Fig.1 Schematic diagram of friction stir lap welding
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Fig.2 Schematic illustration of shear tensile test specimen (mm)
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Fig.3 Macroscopic morphologies of cross section of joint at

different rotation speeds
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Fig.4 Metallographic diagram of 1" sample lap joint
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Fig.5 Microstructure of different regions of lower LA141 of 1*

sample lap joint
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Fig.6 Microstructure of AS-TMAZ on forward side of friction stir lap welding at different rotation speeds
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Fig.7 Microhardness curves of different regions of friction stir lap

welded joints at different rotation speeds
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Fig.8 Tensile shear curves of friction stir lap welded joints at

different rotation speeds
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Influence of structural parameters on mechanical properties of woven wire mesh sandwich panels

GUO Qingqing, QIAN Jinhang, LTAO Juan
(School of Mechanical Engineering and Automation , Fuzhou University, Fuzhou 350116, China)

Abstract In order to study the properties of lightweight sandwich panels composed of stainless steel woven wire mesh (SSWWM )
cores, sandwich panels with different structural parameters (number of layers, stacking sequence of woven wire mesh and
interlayer) were prepared by vacuum brazing technology. Tensile test and three-point bending test were carried out to evaluate
the mechanical properties of woven wire mesh sandwich plate. The theoretical analytical values of flexural stiffness were
compared with the experimental values. The results show that the mechanical properties of sandwich panels can be significantly
improved by increasing the number of layers, stacking sequence and adding interlayer panels between woven wire mesh. The

flexural rigidity of Tw-mix with interlaminate is the best, and the tensile strength and elongation of double-layer 45° (Dw-45°)

sandwich with interlaminate are the highest.

Keywords sandwich panel;mechanical properties ; woven wire mesh; lightweight ; theoretical flexural stiffness
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