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Abstract The aim of this study is to investigate the full annealing parameter for A3003 Al alloy welded tubes.
The A3003 Al alloy tubes with 34 mm in external diameter and 1.3 mm in thickness for OPC drum were manu-
factured by high frequency induction welding with the V shaped convergence angle 6.7° and power input 50 kW.
The tensile and yield strength decreased with increasing the annealing temperature and time remarkably, but
elongation increased remarkably. Vickers hardness in welds and base metal decreased with increasing the
annealing temperature and time remarkably. In a certain experimental condition, the welds line in A3003 alloys
disappeared at 520°C for 4hr because of the same mechanical properties and structures between welds and

base metal.
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Table 1. Mechanical properties of test material (A3003)

Tensile properties Vickers
Tensile Yield strength | Elongation | ardness
strength (MPa) (MPa) (%) (Hv)
167 146 10 45

Table 2. Chemical composition (wt.%) of test material
(A3003)

Si Fe | Cu | Mn | Mg | Zn Ti Al
024 {053 |0.12 | 1.09 | 0.01 [ 0.005| 0.01 | 979
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Fig. 1. Schematics of high frequency induction welding
process used in producing aluminium tube.
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L=5.5/4

L : Gage Length

D : Quter Diameter of the Tube

t : Thickness

A : Area of the Cross Section of the Specimen
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Fig. 2. Shape of a tensile specimen.
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Fig. 3. Microstructures of welds (A3003 Alloy).

AZ A YAz T ZF2t ARL(3/1074]), =
2714 TE)aL SRR (7/10413)yE S
wero 2 (0.2 mmeich
of Hagtez eI
7IRIAZEE 15550t
S5 whAgERe FEHv) A (OM)F FARAR
v (SEM)S o] 83l o, Al #4412 90% 5
Foll 10%2] Brbhe E)sE F2 48 ARS8

NV
1S 7teA2e

Zgsl9 247} 38 45

oju AFs}E2 100 g,

o| E
7 34 mme] A3003%hE HHe 84
RE UeRd Zloloh HEd ZAde Sese]
2.2 oF 50 um@A 2™, F-H AHF-2] W(burr)e] 2}
T oF 125%a1, HRe] HlEs whre] dAks
RN

712 53k 8RS YeRi)
32 7|AN Y

Fig. 4= 917 34 mm < £3FHE AEHE 24
o] Wi oZ MY g ARE LERE Aot <l
AR mﬁﬂﬁ‘%oﬂﬁ 165 MPa, 85 & €A%
A AlHA 2 175 MPao|1 oL, 480~560°CollA
A4 Fds @xiﬂf& 749+ 9F 120 MPas 7HA-8}
ook FEGE= Al E A 2F 145 MPa, 84
F gajg] A Aol oF 153 MPaelloL, 480~
560°CollA] 24z}t 4r1t B3 9= 2F 50 MPa
2 A3 7asich AREe SRajHEC A oF
10%, &4 % Gxg] A AJHAA ok 8%ol oM



TFIHRE SE A3003 FERhE TR 71AH BA) mlxks dAezAde] <% 159

200 45
180 | - PO 1 20
[ e N Ta
160 e 5“/ 35
- | W
140 LN/
g A N e
AN <
s 120 0 i e . g I3
= - " 12 6
N A1 Paw plate ¥ =
S 100 H 5 asweided [
£ C.as0% M IS 20 2
2 g0 || oD oE20c an ]
7 E S80°C. dHr / \ 15 [r]
60 +
! -~ e .
& e _ 10
A - T3 (Mpa) ﬂ
—@— ¥.S (Mpa)y {5
2 _a Elongation{%) [
13 0
A [ E
Sample

Fig. 4. Vanation of strength and elongation in tubes with
annealing time.
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Fig. 5. Hardness distribution across the welds (at 480,
520, 560°C for 4 hr).
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Fig. 6. Hardness distribution across the welds (at 480,
520, 560°C for 8 hr).
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Fig. 7. Cross section of weld bead in A3003 alloy.
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Fig. 8. Microstructures of A3003 alloy as-welded, annealed at 480°C for 4 hr and 520°C for 4 hr.
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Fig. 10. SEM fractographs of tensile test specimen annealed at 520°C for 4hr (a) welds (b) base metal.
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