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Abstract

This research aimed to investigate and evaluate the effect of CMT welding speed on the tensile strength
and formability of AA5052 aluminum alloy. Aluminum is a widely used material in the automotive industry due
to its strength and lightweight. Optimum welds were evaluated and analyzed based on the tensile strength

and formability results. The formability was examined by the Erichsen Cupping test method. The experimental
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results showed that the damage to samples welded at different speeds is independent of the mechanical
properties of the substrate. However, welded samples with low welding speeds have better tensile strength
than high welding speeds. In addition, the results of the Eriksson method showed that the low-speed welded
samples had significantly higher formability. Because of the deeper forming of the cup before failure. In low-
speed conditions, fractures begin to occur in the substrate near the weld seam together with fractures across
the weld seam. Inversely, the higher welding speeds the fracture occurs at the center of the weld seam, and

the fracture direction is parallel to the weld seam.

Keywords: Sheet Metal, Formability, Aluminium Alloy, CMT Welding, Erichsen Cupping Test
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— Sheet metal
— Blank holder
— Drawing die
d)herical punch

Cupping Test
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Ws = 200 mm/min Ws = 300 mm/min

Penetration {mm)
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UM 6 ATUNTNUBITRELTRY
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height) lunuillfinausisaususu AWS D1.2/D1.2M:2003 dmiumsideno$nlansimagu (Gas metal arc welding)
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Weld bead height (mm)
8

0.50
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100

ap 4 - e etiaen
200 mm/min

801 | ———— 300 mm/min
70 4 | — = —— 400 mm/min |

wod A/ N 500 mm/min |

504 -

Stress (N/mm?)

30 4
20

a 0.5 1.0 1.5 2.0 2.5 30 3.5 4.0 a.5 5.0 55 5.0
Strain {%)

JUT 8 Auudaussiauuadionninanungisg 9
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Welding speed Yield Stength
Ultimate Tensile Strength (MPa)  Total Elongation (%)
(mm/min) (MPa)
200 54.96 82.62 4.1
300 83.15 93.06 0.78
400 40.28 43.86 0.95
500 58.53 61.12 0.82

neuslumsiiudoniiunndeiu nuhdununeaeuiildeuilumsifuiuadon 200 Sadwns/und
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wazilnnisiadationaadl 0.78% Tasn1sdnuimfinduiiduisisnarswesuundounasidnuus dudulde
ntioedaguil ob) iermuSmaiiuuuadondingaiud 400 fadwms/und dwalvidunaaeuiidiauudousei
anasegraiiulddn tnefamuudusaiaingnd 43.86 N/mm? wagdidasnisBadail 0.95% n1sdnuiaiAad uil
fumisfanansouuidouuasifnvazdsuitafudunss KUl o0 dnduneasuanmadoudisarniagegaii
500 fiadiuns/und axdarauudausefisdl 61.12 N/mm? uazddnsnisiadafl 0.82% nsdnviaiinag ufisumis
Anansesnidenuaziidnwasfudunss fguil o(d) nsanismaaesagulein nsdlldmnuilunsiiudeuses
Fouagdanuudausannnilanzusiu lumanduiudeanudlunmsidudondugdurrdmalvsendoudar
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I3 a . LA a v v a = a  al )~
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MeanusIgedrdmaliinmaluguuuududnvazurisen Wewindninavesnisavauanuioulunszuiunis
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WS=200 mm/min WS=300 mm/min
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lun15%u3y (Drawing force) Aagui 11

. ::; Strake 5.14 mm
; - Speed 25 mm/min
: e [ o4t
:o HE R 2.03 kN
, Duslicn 13.18is
ey 27.7|°C
" s !

JUN 11 wan1svadeuANaansalunsugy
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45

B
1

35 4

Drawing force (kN)

25 4

200 300 400 500

Welding speed (mm/min)
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