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Research on lap—forming mechanism of MPAW based on MATLAB

XU Lei, HE Jianping, WANG Fuxin, LIU Huarong
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to study the mechanism of lap forming of micro—beam plasma arc welded wire mesh, this paper uses
MATLAB to process data on the forming conditions of the four welding spot shapes of wire mesh welded joints. The results show
that during the welding process, different welding heat input, wire mesh warp spacing on both sides of the joint, wire mesh burr
length, assembly method, etc., will affect the amount of metal in the molten pool and heat dissipation conditions, resulting in
different sizes and distributions The morphology of the generated solder joints will also be different. Under certain conditions, when
the average heat input increases, the volume of the solder joint will also increase, and the length of the required burrs on the wire
mesh will also increase. The increase in the length of the burrs under the wire mesh will increase the overall volume of the solder
joint.
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Fig. 1 The schematic diagram of assembly of mesh lap joint
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Fig. 2 The assembly method of lap joint
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Tab. 1 Worm-like solder joint forming parameters

T %M?‘é}é@ TR T o/ JE 1 A PRI A Q / P EFEBBKE/mm
i L/ mm (mm - s7") kJ X2 X3
K-rh 0.36 6 2.5 14.5 0.2746 1 0.65
K- 0 5.5 2.3 14.64 0.2241 1 0.3
rhi—rh 0 5 2 14 0.1939 0.65 0.65
) 0 5 2.2 15.4 0.2012 0.65 0.3
- 0.36 5 2.1 14.7 0.1441 0.3 0.3
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Fig. 3 The shapes of vermicular welds in different assembly modes
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Tab. 2 Continuous solder joint forming parameters

st 22 252k ] @%ﬂifﬁ“ v/ T TFEHREA Q / P FFREEDEKE/mm
B L/ mm (mm - s7") kJ X2 X3
K-k 0.36 5 2.2 15.4 0.385 1 1 1
K% 0.36 5.5 2.3 14.64 0.412 1 1 0.3
rhi—rh 0 6 2.4 14 0.420 1 0.65 0.65
- 0.36 5 2.2 15.4 0.384 0 0.3 0.3
- 0 5 2.2 15.4 0.365 6 0.3 0.3
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Fig. 4 Continuous solder joint forming morphology in different

assembly modes
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Fig. 5 Shapes of triangular solder joints in different assembly

methods
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Tab. 3 Delta solder joint forming parameters
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Tab. 4 Four square solder joint forming parameters
Az YRR o/ SEHHGR A O / ETFEEBKE/mn
ey S mE pmay A A B -
HHE L/mm (mm - s") kJ X2 X3
K- 0 6 2.5 14.58 0.338 0 1 0.65
- 0 6 2.4 14 0.368 0 0.65 0.65
- 0 5.5 2.4 15.27 0.318 0 0.65 0.3
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Fig. 6 Four-square solder joint forming morphology in different

assembly methods

R A PR N AR )T 2 AR R
TAET ALK L R 0 B9IEGL T “ U IrIB” SR
R, HKEN ShEh#EE RS T E
NS PR SRR E LB S K
6(a).6(b) .6(c)FR,

FEHE S Wi 22 N 22 26 (B BE 2 L [R)45F 0 AT Ol
T, ETRZMNAL S TG4 ek, H
Bl 6(a) Al HIT 222 M e 2 23 KRk, Of BHAE
Rz R AT T DR LN AEM S 5T 2242 M
WA, B TR B e m e B LIE s T
A AR BN B SRS, BB 6(b)
AR, 22 W BE 2207 ) [ 23 5 e K A O . B8

2275 16) R N M) R )2 22 W 22 28 5 H 9IRS AR 3% [
W, 3 BB 227 1) Ry R LR a2 2R el Ak T
TR EL ARG, AR S B 2%, HE
6(c) MIAHN, FERR R A RS, T2 MY E
N5 RN E S LT[R B Ak, B e 2 1
AR Z, JE R« U5 J s 5 02 &[5
it AT LA 8 38 B TR AT O A 5R
2.2 EEELLMEENESRTERE

I HOAR: | 3 2 AR DUy R A Sk B T 4
F AR B AR A A SR RO ) 4 R
YRS, DSk WM a2 m e & L 724 #
AX, ek FRZMENKE X, L T 24 MW E
A TE X, Sy AR &, 43 BRI HCHR | i SR R R Y
WIS AR H bRk B Y, Y, Al Y, 5 2 A
3 MATLAB XA [R) T 55 A5 s A R R 0% 2 800k
TTIRZETH A AHA X R ZE /N T 0.05% , % 45
PR RIS /N, T8 it MATLAB, 735 il — & 728 i
IO 3 — 2D B4 F AR S0 AN AR SRR S



286 BOfE

2N A | S T A ¢

510 %

) ELARSZ
2.2.1 R HUR R A IR PR

1 0 HORAR S BUE SEOR SRR Y,
HAreREW IS, A (1) R,

Y, =0.010 2L - 0.027 8X, + 0.139 4X, +

0.002 3X3 + 0.095X. (1)

W17 Jr 7S hy il R R ST 42 S T 0 5 2k (1)
IBEESA 0 mm, )2 22 WK B 43004 0.3 mm Fi
0.65 mmM  AS[FE B AR AR AT R SRR T
R M BN ENZLER, B 7(a)H, B X, =
14 kJ B FRGARBL Y, B X, A3 T2 B8N B
TV, 24 X, > 14 k) iF B EAR Y, B X,
G RB T R, Hd, X, H 145k 5 15 k]
BF AR RFR Y1 BE X3 A3 RS K, J5 B /)N
HEBTFZ, HTH X, = 14X kJ BHEEE 534
A X, BUIN WA X3 B3GR SR 5 | R4
P ARNRLUELE Z 22 M EHTEL S X, >
14 kJ B RHE X2 AO3G K, A5 4 B A T AR 1
SN L R T A SR A 5 ], (45 BE AR 5 B
22 W EDIEA, T HBEE X2 B3R Y, dig
R, M X, =08 mm B SRR AR 145K 5
15 kJ BF AR Y1 AR R, (HS A
ATEBLT AR SRR R, X2 TREE X, 1Y
MR AR WS 3 el 7E X2 = 14.5 k)
A KR AT A TTAS i DL I )23 22 I 43 1Y) B S
b, T LA e B B A SRR YT N TR R A AR
15 kJ 5 15.5 kJ BRI SRR, B 7(b) das sidk
Y, AL RS E 7(a) AL, TR X BI7E
T4 X3 MR, B X4 A AR SRR Y1 B A
THAR R SR TR e RAB 3G K, o TEAR TR 5%
T, FEZMEBHRKE X, S HEEL 0
SRR I 2 AL TR SRR B ARG I,

. 024 - 0.28
E e
£022 £026
B 024
£ 0.20 =
R 1:0.22
2 0.18 i)
oy 0.20
% 0.16 =
et 0.18
= 0.14 ey
0. ££0.16
0.12
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0

B3k L2 2 M BB K E /mm 3k IR Z2ME DK /mm

(a) X, = 0.3 mm (b) X, = 0.65 mm
E7 EHRESBESHERAGEHRNXER
Fig. 7 Relationship between worm —shaped solder joint forming

parameters and solder joint volume
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Fig. 8 The relationship between continuous solder joint forming

parameters and solder joint volume
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Fig. 9 Relationship between forming parameters of square solder

joints and solder joint volume
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