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Abstract

Recently, studies about application of magnesium alloy sheet to automotive bodies are on the increase.

For application to automotive bodies,
magnesium alloy sheet are essential.

researches about characteristics of resistance spot welding of
Electrode life of resistance spot welding of magnesium alloy is very

short due to sticking of magnesium alloy to copper alloy electrode. To increase electrode life, most
effective method is inserting cover plate between electrode and magnesium sheet. But application of cover
plate to actual process is difficult and decreases welding productivity. Process tape supplied automatically
as cover plate can minimize lose of productivity and increase welding quality. In this study, resistance spot
welding of magnesium alloy is carried out with applying process tape. Acceptable welding current region
according to electrode force and welding time is determined.
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Table 1 Chemical compositions of AZ31 (wt%)

Mg Al Zn

96.3 3.0 0.7

Table 2 Mechanical properties of AZ31

Y.S. (MPa) T.S. (MPa) EL. (%)

202 262 20

218

Process tape

electrode

Fig. 1 Inverter DC resistance spot welding machine
using process tape

Table 3 Process tapes

Process tape No. Tape material Heat input
PT2000 Cu low
PT1407 steel medium
PT3000 CrNi high
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Table 4 Experimental welding conditions

Electrode force (kgf) 200, 300

Welding current (kA) 11, 13, 15, 17, 19, 21

Welding time (cycle) 1, 3,5 7,9

REEH: - A5t 3146 3%, 20134F 61

PT2000

Tensile shear load(kN)| 1.3 | 1.5 | 1.9 | 2.6 | 2.7

Nugget size(mm) 3.29 | 4.88 | 6.27 | 7.00 | 8.92
Current(kA) 11 13 15 17 19

Tensile shear load(kN)[ 1.2 | 1.5 | 1.8 | 2.1 | 2.7 | 2.3

Nugget size(mm) 3.70 | 4.95 | 5.65 | 6.10 | 6.36 | 6.72

Current(kA) 9 11 13 15 17 19

Tensile shear load(kN)[ 1.0 | 1.3 1.6 | 2.2

PT3000

Nugget size(mm) 4.66 | 5.68 | 5.83 | 6.10

Current(kA) 3 5 7 9

Fig. 2 Acceptable current regions according to type
of process tapes
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Fig. 3 Tensile shear load distribution according to
welding current (with PT1407)
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Fig. 4 Nugget size distribution according to welding
current (with PT1407)

& % 5 gk A3 U Aelzd Wl

[ Expulsion
[ Acceptable region
| Under min. req.

(O Interfacial fracture
O Button fracture

AN o Ole o
T V0 o ole e
25 0o o ole e
i O O O\o ¢

it 0 0 00 @ ©

9 11 13 1I5 17 19
Current (kA)

(a) Electrode force: 200kg;

"FNO O O\® o o
I 0,0 0 O\e o
2 5p 0V0 O (e @
£l 00 o0 ole o
't 0 Ovo Ole @

11 13 15 17 19 21
Current (kA)
(b) Electrode force: 300kg;

Fig. 5 Weld lobe diagram according to welding
current

ot w2 7lee® ZAg agleltt 200kert 300kg;
= T o 6kA AE] A% &3 WS HolA 719E
o We A4 &4 HE & Ao} gle Aew B4
Aok ok, 200kgZel 4% &4 23 oA HE
vigto] WAE 97} Ba v e AF o &4
o] 7bsstE® AZ31 1.0t 7% 200kgr= £33
Aol ¥ AH3tha & 4= St

Fig. 63 %] A= X B4 23 A ZA=E
56~68Hv, Uzl W A%E 55~60Hv FE& &85
7} 2 o Wgith AZ31S &% B¥o| ulg} Abo] WA
A goma YA BEAle Ax EXo| & zole
itk Uzle] Amrh &% et A2 88 & F9st
= A A o] Zdiglela YA W A% Fx27F
FA oz AARENY WY H.C.P. 2% +
zo 37 25 2 e v gerw & Ax

Aol A%, A4 Aslz e AR Aws)
&% 3 Qo Jadd
52 =

ZeAs A9e S e gl AT 3

Journal of KWJS, Vol. 31, No. 3, June, 2013



AHE-EE vk

o
%
ol
o,
Y
%
o
oo
m
At
ox

Process tape&

53

70

60 .'.s..--l.__..-.. L o .-"._._.\ f

! R
L LN} .y

50
30
201
10 ............................................................................ -

Hardness (Hv0.2)

0 1 2 3 4 5 6 7 8
Distance (mm)

Fig. 6 Hardness distribution analysis of nugget
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