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Purpose: Aluminium AA5083 is commonly utilised in constructing ship hull shells, which are
welded with aluminium AAB063 to act as stiffeners. However, the joints often suffer structural
damage, such as longitudinal and transverse cracks in the dissimilar weld area, particularly
in the Heat-Affected Zone (HAZ) of AA6063, which includes frames, brackets, and collars.
To enhance the mechanical properties of AA6063, T6 heat treatment is commonly employed.
The given study investigates the impact of temperature in artificial ageing during the T6 heat
treatment on the microstructure and mechanical properties of the dissimilar materials welding
between AA5083 and AAGOG3.

Design/methodology/approach: The T6 heat treatment variations involve a solution
treatment at 540°C for 6 hours, followed by quenching and artificial ageing at temperatures of
158°C, 200°C, and 230°C for 6 hours, followed by air cooling. The T6 heat treatment variations
involve a solution treatment at 540°C for 6 hours, followed by quenching and artificial ageing
at temperatures of 158°C, 200°C, and 230°C for 6 hours, followed by air. The weld joints were
visually inspected and examined using radiography, then characterised by microstructure
investigation and tensile and impact tests.

Findings: The study's findings reveal that the T6 heat treatment significantly improves the
mechanical properties of AA6063. However, the T6 heat treatment does not notably affect the
mechanical properties of AA5083, the fusion line and the weld metal area. Among the artificial
ageing temperature variations, the highest mechanical properties are achieved at 200°C, while
the lowest mechanical properties are observed at 230°C.

Research limitations/implications: Aluminium AA5083 is commonly utilised in constructing
ship hull shells, which are welded with aluminium AA6063 to act as stiffeners. However, the joints
often suffer structural damage, such as longitudinal and transverse cracks in the dissimilar weld
area, particularly in the Heat-Affected Zone (HAZ) of AA6063, which includes frames, brackets,
and collars. The paper focused on the influence of artificial ageing temperature in T6 heat
treatment on the microstructure and mechanical properties of the dissimilar metals welding
between AA5083 and AAGOG3.
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Originality/value: The optimum artificial ageing temperature in T6 heat treatment for the
dissimilar metals welding between AA5083 and AA6063 was 200°C. The method can be applied
in ship structures where AA5083 is typically utilised for constructing the hull shells, while

AAB063 is employed as stiffeners.
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Aluminium is widely recognised as a versatile metal in
various manufacturing industries due to its lightweight
nature, white colour, distinctive shiny appearance, high
corrosion resistance, good formability and weldability [1-8].
In ship construction, achieving lightweight, strong and
corrosion resistance properties is crucial, and two commonly
combined aluminium alloys for the purpose are AA5083 and
AA6063 [9]. AAS5083 is a non-heat-treatable and high
corrosion-resistant aluminium alloy consisting primarily of
aluminium and magnesium [1, 10-12]. On the other hand,
AAG6063 is a heat-treatable and strong aluminium alloy that
contains aluminium, magnesium, and silicon [13-17].

Within shipbuilding, AA5083 and other 5XXX series are
typically utilised for constructing the hull shells, while
AA6063 is employed as stiffeners [18-20]. However,
welding AA5083 and AA6063 joints in ships often leads to
structural damage, particularly in the heat-affected zone
(HAZ) of AA6063. It can manifest as longitudinal and
transverse cracks [17] caused by the heat input during the
welding process [1,21,22]. The heat input alters the
microstructure of the welded AA6063, resulting in the
formation of precipitates, changes in grain size, the presence
of geometrically necessary dislocations (GNDs), and the
clustering of Mg,Si precipitates at grain boundaries,
especially in the HAZ of AA6063 [13,19,23]. Heat treatment
is employed to address mechanical property degradation,
particularly the T6 heat treatment, known for its
effectiveness in enhancing the mechanical properties of
heat-treatable aluminium alloys like AA6063 [13,19,24].
The T6 heat treatment involves a solution treatment
followed by artificial ageing. It helps to restore precipitate
formation, refine grain size, increase the number of GNDs,
and achieve a uniform distribution of Mg,Si precipitates
[13,19, 24-27]. The choice of artificial ageing temperature
within the T6 heat treatment range significantly impacts the

resulting mechanical properties. The optimal artificial aging
temperature for improving the mechanical properties of
AA6063 typically falls between 150°C and 230°C [19].

If the dissimilar metals weld between AA5083 and
AA6063, which naturally consists of non-heat-treatable and
heat-treatable aluminium, undergoes T6 heat treatment, the
response of each material will differ. T6 heat treatment will
improve the microstructure and mechanical properties of
AA6063. Still, it is unlikely to significantly affect the
microstructure and mechanical properties of AA5083 since
it is a non-heat-treatable aluminium [28]. The response to T6
heat treatment in the transitional region between the two
metals is particularly interesting, with a non-heat-treatable
to heat-treatable transition. Based on reference studies, the
influence of T6 heat treatment, especially the artificial
ageing temperature, on the mechanical properties in the
transitional region of dissimilar metals weld between
AAS5083 and AA6063 has yet to be discussed. The research
investigates the effect of artificial ageing temperature in T6
heat treatment on the mechanical properties of dissimilar
metals weld between AA5083 and AA6063. The T6 heat
treatment process involves a solution treatment at 540°C for
6 hours, followed by quenching using water, and subsequent
artificial ageing at temperatures of 158°C, 200°C, and 230°C
for 6 hours, with final air cooling.

The AA5083 and AA6063 aluminium plates have 300 x
150 x 6 mm dimensions. The chemical composition of the
base metal and welding wire can be seen in Table 1, while the
mechanical properties of the base metal and welding wire can
be seen in Table 2. The GMAW (Gas Metal Arc Welding)
process used the Merkle compact MIG Pro 210K to weld the
AA6063 and AAS5083 aluminium. The welding parameters
used in the process adhere to ASTM E30 standards.
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Table 1.

The chemical composition of the base metal and welding wire.
Element Si Fe Cu Mn Mg Cr Zn Ti Al
AAS5083 0.32 0.29 0.44 0.88 4.73 0.09 0.22 0.02 Balance
AA6063 0.44 0.28 0.03 0.01 0.62 0.05 0.04 0.02 Balance
ER5356 0.25 0.4 0.1 0.05 4.5 0.05 0.1 0.06 Balance

Table 2.

The mechanical properties of the base metal and welding
wire

Materials Tensile strength, MPa Elongation,%
AA5083 346 27
AA6063 204 11
ER5356 240 17

The groove and root dimensions of the welding joint can be
seen in Figure 1. The GMAW process utilised a 1.2 mm
diameter ER5356 welding wire, a wire speed of 5.5 m/min,
a welding speed of 20.7 cm/min, a voltage of 22 V, and a
current of 170 A. Argon 99% shielding gas was used with a
flow rate of 18 I/min. The results of the GMAW process can
be observed in Figure 2.

Fig. 1. Test coupon for weld joint

After the welding process was completed, the weld joints
were visually inspected and examined using radiography.
Radiographic testing is employed to detect defects within the
material without damaging it by utilising X-rays or gamma
rays [29-31]. If it was confirmed that there were no defects,
then the T6 heat treatment process was conducted on the
welded specimens with heat treatment parameters, as
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presented in Table 3. The T6A, T6B, and T6C heat treatment
diagrams can be seen in Figure 3. The B-One ceramic fibre
muffle furnace 2020 model FNC-7 was used for the heat
treatment. Subsequently, the specimens were cut to obtain
the required dimensions according to the standard test
specimen.

Fig. 2. Bead appearance of dissimilar metals weld between
AAS5083 and AA6063 (a) welded face, (b) back face
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Fig. 3. Heat treatment diagram
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Table 3.
The research parameters
Heat treatment T6
No Code Solution treatment Artificial aging
1 TO Without Without
2 T6A 540°C holding time 6 hours Temperature 158°C holding time 6 hours
3 T6B 540°C holding time 6 hours Temperature 200°C holding time 6 hours
4 T6C 540°C holding time 6 hours Temperature 230°C holding time 6 hours

Macrostructure testing was conducted using the
Olympus stereo zoom microscope model SZ2-ILTS, while
microstructure testing was performed using the Euromex
Holland optical microscope model iScope IS.1153-PLi. The
specimens to be tested for both microstructure and
macrostructure were prepared by grinding with sandpaper
up to 2200 grit. The etching process was carried out using
Keller's reagent, which consisted of 5 ml of nitric acid, 3 ml
of hydrochloric acid, 2 ml of hydrofluoric acid, and 190 ml
of distilled water. Hardness testing was also performed on
the specimens using micro Vickers Highwood HWMMT X7
with a load of 100 g. Microstructure and hardness were
tested on the parent metal, heat-affected zone (HAZ), fusion
line, and weld metal. The dimensions of the macrostructure,
microstructure, and hardness test specimens can be seen in
Figure 4.

Tensile testing was performed to determine tensile
strength, yield strength, and elongation using the Sans
Universal Testing Machine model SHT-4106. The tensile
test specimens were prepared according to the AWS D.1.2
standard, as shown in Figure 5. The fractured tensile test
specimens were observed using a stereo-zoom microscope
to identify the type and mechanism of material fracture.

50,00 6,00

| % \

Weld Metal
Fig. 4. The dimensions of the macrostructure, microstructure,
and hardness test specimens
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Fig. 5. The dimensions of the tensile test specimen
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Impact testing was performed using the Tatonas Charpy
impact machine with a capacity of 300 joules. According to
the ISO 9016 standard, the impact testing of the weld joint
was conducted at 7 points: on the AAS5083 base metal,
AA5083 HAZ, AA6063 base metal, AA6063 HAZ, AA6063
fusion line, AA5083 fusion line, and weld metal. The impact
test specimens, in accordance with the ISO 9016 standard,
are illustrated in Figure 6. The fractured test specimens were
observed using a stereo-zoom microscope to identify the
type and mechanism of material fracture due to impact load.

Fig. 6. The dimensions of the impact test specimen

Certified welders performed the welding process;
however, defects were still present in the weld, specifically
porosity and incomplete penetration. The issues are evident
in the radiographic testing results depicted in Figure 7.

1A 6 UNSFUS) 7 23110

Fig. 7. Radiographical image of the weld joint
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3.2. Result of macrostructure investigation

Further confirmation of the radiographic test results
can be obtained through the observation of the macro-
structure of the welding results, as presented in Figure 8a.
Consistent with the radiographic tests, the welded joint
exhibits defects in the form of porosity and incomplete
penetration. Porosity defects in aluminium welding are
commonly caused by the extreme difference in hydrogen gas
solubility between liquid and solid aluminium. During
solidification, hydrogen gas becomes trapped due to the
rapid cooling, forming pores within the weld [32-34]. In the
case of incomplete penetration in aluminium welding, it can
be attributed to the high thermal conductivity of aluminium.
The high thermal conductivity of aluminium causes the
welding heat workpiece to spread throughout the entire
workpiece rapidly. Consequently, the heat to melt the
aluminium is reduced, leading to insufficient penetration in
the weld [35].

a)

Fig. 8. Macrostructure of the weld joint: a) before cutting,
b) after cutting for removing geometrical defects

The presence of geometric defects, such as incomplete
penetration, can significantly impact the properties of the
welded joint and disrupt the intended effects of the
predetermined research parameters. To mitigate the impact
of incomplete penetration, the root portion of the weld joint
was removed using a milling process, as depicted in Figure
8(b). However, it is important to note that porosity defects
could not be eliminated during the study. It was assumed that
all specimens exhibited the same porosity defect, attributing
any changes in the properties of the weld joint solely to the
effects of the T6 heat treatment.
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3.3. Result of microstructure investigation

The microstructure of the base metal region of AA5083
is depicted in Figure 9. Heat treatment induces changes in
grain size, which initially consists of small and elongated
grains. However, the grain size increases after heat treatment,
specifically T6A, T6B, and T6C. Figure 10 illustrates the
microstructure of the weld metal region before and after T6
heat treatment. The grain size remains unchanged before and
after heat treatment, including TGA, T6B, and T6C.

Fig. 9. Microstructure of base metal AA5083: (a) TO; (b)
T6A; (c) T6B; (d) T6C

Fig. 10. Microstructure of weld metal: (a) TO; (b) T6A; (¢)
T6B; (d) T6C
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Regarding the parent metal, AA6063, its microstructure
is presented in Figure 11. The grain size undergoes
modifications, transitioning from relatively large and non-
uniform grains. Following heat treatment, both T6A and
T6B, the grain size becomes smaller and tends to exhibit
more uniformity. Surprisingly, heat treatment T6C results in
an increase in grain size. The microstructure within the
transition region between AA6063 and the weld metal is
illustrated in Figure 12. Figure 12a showcases an untreated
specimen, where the Mg,Si precipitates are relatively large,
clustered, and non-uniform. Figure 12b demonstrates that
after undergoing T6A heat treatment, the size of Mg,Si
precipitates in the AA6063 region decreases, dispersing
within the a Al-Mg-Si matrix. However, the size of the

precipitates tends to be non-uniform and larger than those in
the T6B specimen. Figure 12c¢ reveals that after T6B heat
treatment, the Mg,Si precipitates in the AA6063 region
become the smallest among the examined specimens.
Finally, Figure 12d indicates that after T6C heat treatment,
the Mg,Si precipitates tend to dissolve within the o Al-Mg-
Si matrix and accumulate at the grain boundaries.

The hardness distribution in the vicinity of the weld joint
is illustrated in Figure 13. According to the image, the base
metal and Heat-Affected Zone (HAZ) of AAS5083 tend to
exhibit a slight decrease in hardness after undergoing heat

MgSi

o Al-Mg-Si

MgSi

o Al-Mg-Si

Fig. 12. Microstructure of AA6063-weld metal transition: (a) TO; (b) T6A; (c) T6B; (d) T6C
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Fig. 13. Hardness distribution of dissimilar metals weld

treatment, including T6A, T6B, and T6C. Conversely, the
weld metal region demonstrates relatively consistent
hardness across TO, T6A, T6B, and T6C. It suggests that the
T6 heat treatment process has a limited impact on the
hardness of the weld metal. In contrast, both the HAZ and
base metal of AA6063 demonstrate an increase in hardness
after undergoing heat treatment, including T6A, T6B, and
T6C. Notably, T6B exhibits the highest increase in hardness
among the treatments for both the HAZ and base metal of
AA6063.

Tensile tests in dissimilar metals weld joints which
experienced heat treatment T6 with various levels of
artificial ageing temperature are presented in Figure 14. The
figure indicates that the tensile strength of the dissimilar
metal weld joint between AA5083 and AA6061 generally
increases after undergoing the T6 heat treatment process,
regardless of the artificial ageing temperature (158°C,
200°C, or 230°C). The untreated dissimilar metal weld joint
exhibits a tensile strength of approximately 98 MPa, and the
fracture surface and shape are seen in Figure 15. In contrast,
the T6 heat-treated weld joint demonstrates a tensile strength
exceeding 200 MPa. However, the increase in tensile
strength is accompanied by a decrease in the weld joint's
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ductility, as evidenced by reduced elongation and changes in
the fracture surface and shape (Figs. 16-18). Among the
three levels of artificial ageing temperature, the T6 heat
treatment with an artificial ageing temperature of 200°C
(specimen T6B) is considered the optimal condition.
Specimen T6B exhibits the highest tensile strength, with a
relatively minor reduction in ductility compared to the
untreated specimen. The fracture section reveals the
presence of necking and a rough fracture surface (Fig. 17).
In contrast, specimen T6C, subjected to the T6 heat
treatment with an artificial ageing temperature of 230°C,
displays the lowest tensile strength and ductility among the
specimens with T6 heat treatment. The tensile fracture does
not exhibit necking, and the fracture surface is flat and
bright, indicating a brittle fracture (Fig. 18).

The impact test results of dissimilar metal weld
specimens AAS5083-AA6061, which underwent T6 heat
treatment with various artificial ageing temperatures, are
presented in Figure 19. The notches in the impact test
specimens were strategically placed in the Heat-Affected
Zone (HAZ), fusion line, and weld metal. Notably,
aluminium AA5083 and AA6061 demonstrate distinct
responses to T6 heat treatment. In the parent metal and HAZ

Archives of Materials Science and Engineering
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Fig. 14. Stress-strain diagram of dissimilar metals weld

Fig. 15. a) Fractured specimen T0; b) Macrostructure of the
fracture surface of TO

Fig. 17. a) Fractured specimen T6B; b) Macrostructure of
the fracture surface of T6B

Fig. 16. a) Fractured specimen T6A; b) Macrostructure of
The fracture surface of TOA

of AAS5083, T6 heat treatment reduces the impact strength,
whereas in the parent metal and HAZ of AA6061, T6 heat
treatment enhances the impact strength. The T6 heat
treatment also results in a slight improvement in the impact

Volume 123 Issue 2 October 2023

Fig. 18. a) Fractured specimen T6C; b) Macrostructure of
the fracture surface of T6C

strength of the weld metal. It is attributed to the relatively
large, clustered, and non-uniform Mg,Si precipitates. As
depicted in Figure 20a, the surface fracture of the untreated

specimen appears coarse.
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Fig. 19. Impact strength of specific zone in dissimilar metals weld joint

(b)
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Fig. 20. Surface fracture of impact test specimen with the notch in weld metal: a) TO, b) T6B, ¢) T6C

Conversely, Figures 20b and c¢ show that the surface
fracture of T6B and T6C is much finer. The findings align
with the observations of microstructure and hardness
distribution. Interestingly, the fusion line of AA5083, weld
metal, and fusion line of AA6061 exhibit relatively similar
impact strength. Consequently, it can be concluded that the
T6 heat treatment process has minimal influence on the
impact strength in the transition region and weld metal.

4. Discussion

After undergoing T6 heat treatment, the base metal
AAS5083 shows a slight decrease in hardness and impact
strength, although the decrease is insignificant. The
reduction in hardness and impact strength is primarily
attributed to the change in grain size of the AA5083 base
metal rather than a phase change. AAS083 aluminium is
classified as a non-heat-treatable material and should not
undergo significant changes in hardness during heat
treatment. However, in the given study, the observed
decrease in hardness of the base metal AA5083 can be
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attributed to the prior strain hardening of the aluminium
through H112 rolling during its production, which is
subsequently nullified by the heat treatment process. The
strain-hardened AAS5083 aluminium exhibits smaller
elongated grain sizes due to the rolling process, as depicted
in Figure 9a. The characteristic generally leads to improved
mechanical properties, including increased hardness.
Nevertheless, the heat treatment process induces
recrystallisation in the base metal AA5083-H112, causing
the elimination of the strain hardening effect resulting from
H112 rolling. Consequently, the grain size returns to a
normal or even larger state, as observed in Figures 9b, 9c,
and 9d [26].

The analysis of impact strength and the corresponding
fractures observed on the surface of the fractured impact test
specimens provide valuable insights into the mechanical
properties of the material. Intergranular and transgranular
fractures in untreated specimens (TO) suggest that the
material is more susceptible to brittle fractures, where cracks
propagate along grain boundaries and cause the material to
fail without significant plastic deformation. Research by
Wang et al. [36] highlights the correlation between

Archives of Materials Science and Engineering
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intergranular fractures and low-impact strength, as well as
the connection between ductile fractures and higher
mechanical properties. On the other hand, specimens T6A
and T6B, which exhibit moderate and high impact strength,
respectively, display ductile fractures on their surfaces.
Ductile fractures are characterised by plastic deformation
before final failure, allowing the material to absorb more
energy and exhibit higher impact strength. The plastic
deformation in the specimens helps prevent sudden and
catastrophic failure, improving mechanical properties
[36,37].

The analysis of the transition zone of AA5083 and the
weld metal after T6 heat treatment revealed no significant
changes in hardness and impact strength. The observation
aligns with the findings of a study conducted by Verma et al.
[38], which investigated the microstructural and mechanical
properties of AA5S083 welds subjected to heat treatment. The
lack of influence on material hardness after T6 heat
treatment could be attributed to the grain size in the
transition zone of AAS5083 and the weld metal. They found
that the grain size in the weld metal region, including TO,
T6A, T6B, and T6C, remained relatively similar, as
evidenced by their microstructural analysis in Figure 10. The
minimal change in grain size despite T6 heat treatment can
be attributed to the specific welding process employed. The
Gas Metal Arc Welding (GMAW) process used to join
AA5083 and AA6063, using ER 5356 filler material, is well-
known for its capability to produce welds with fine and
uniform grain structures. As ER 5356 is classified as a non-
heat-treatable filler material, the subsequent T6 heat
treatment had little impact on the grain size of the weld metal
region. The findings support the results of previous research
by Verma et al. on the influence of welding processes and
filler materials on the microstructure and mechanical
properties of welded alloys [38-40]. They emphasised that
selecting appropriate filler materials, especially non-heat-
treatable ones, can result in stable microstructures even after
heat treatments.

The transition region and base metal AA6063
experienced a significant increase in hardness and impact
strength after T6 heat treatment. The enhancement can be
attributed to two key factors: changes in grain size and the
dispersion of B-phase Mg»Si precipitates within AA6063
[13,23,41]. Mg,Si, an aluminium 6xxx precipitate, is
observed as dark particles scattered throughout the aluminium
matrix. The intermetallic compound has a face-centred cubic
(FCC) crystal lattice structure with a lattice parameter (a) of
6.351 A. Its composition comprises 63.2% Mg atom and
38.8% Si atom [13]. In the untreated AA6063 transition
region (TO0), the microstructure reveals relatively large and
non-uniform grain sizes, accompanied by agglomerated

Volume 123 Issue 2 October 2023

Mg»Si precipitates at grain boundaries, as shown in Figure
11a and Figure 12a. The factors contribute to the lowest
hardness and impact strength observed in the region.

On the other hand, the AA6063 transition region
subjected to T6 heat treatment at an artificial ageing
temperature of 158°C (specimen T6A) displays relatively
smaller grain sizes than the untreated region (T0). However,
the grain shape remains non-uniform. Mg,Si precipitates
begin to disperse throughout the microstructure, although
some clustering at grain boundaries is still evident, as
depicted in Figure 11b and Figure 12b. The presence of finer
grain sizes and the more uniform distribution of Mg,Si
precipitates within the microstructure of the T6 heat-treated
at an artificial ageing temperature of 158°C (specimen T6A)
contribute to the significant increase in hardness and impact
strength. The factors play a crucial role in enhancing the
mechanical properties of aluminium [42]. The micro-
structure analysis of the AA6063 transition region subjected
to T6 heat treatment at an artificial ageing temperature of
200°C (specimen T6B) reveals the presence of relatively
small and uniform grain sizes, accompanied by a uniform
dispersion of Mg,Si precipitates throughout the matrix. The
minimal occurrence of visible Mg,Si clusters at grain
boundaries, as observed in Figure 1lc and Figure 12c,
contributes to the exceptional hardness and impact strength
exhibited by the AA6063 transition region of specimen T6B.
However, with an increase in artificial ageing temperature to
230°C (specimen T6C), the microstructure of the AA6063
transition region undergoes a grain coarsening process,
leading to non-uniform grain sizes. In addition, Mg,Si
precipitates tend to recluster at grain boundaries, as depicted
in Figures 11d and 12d. The phenomenon is attributed to the
over-aging effect experienced by AA6063 during the T6C
heat treatment [24,26,27]. Consequently, the AA6063 T6C
exhibits reduced hardness and impact strength, approaching
values similar to those of untreated specimens (T0). The
grain size and distribution of Mg,Si precipitates play a
crucial role in determining the hardness and impact strength
of aluminium.

The T6 heat treatment in dissimilar metal welding
between AAS5083 and AA6063 significantly influences
tensile strength. Specimens that did not undergo any
treatment (TO) show low tensile strength, primarily due to
the weakening of the material in the AA6063 transition
region post-Gas Metal Arc Welding (GMAW). The
weakening is largely attributed to the clustering of Mg,Si
precipitates at grain boundaries, as corroborated by Yiiriik et
al. [1]. The phenomenon is visually evident in Figure 15,
showcasing the fracture surface of the TO tensile test
specimens in the AA6063 transition region. However, a rise
in tensile strength is observed after implementing T6 heat
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treatment with artificial ageing temperatures of 150°C
(T6A) and 200°C (T6B). The increase can be attributed to
the considerable enhancement of AA6063's mechanical
properties due to grain refinement and the even dispersion
of Mg,Si precipitates throughout the aluminium matrix
[13,43,44]. The correlation between T6 heat treatment and
an improvement in mechanical properties is reinforced by
studies [38,39].

Moreover, the tensile fracture locations of the T6A and
T6B specimens found within the AAS5083 region, as shown
in Figure 16 and Figure 17, further support the argument.
Contrarily, T6C specimens (undergoing T6 heat treatment
with an artificial ageing temperature of 230°C) experience
reduced strength and ductility. It can be attributed to the
material undergoing over-aging post T6C treatment, leading
to a re-clustering of Mg,Si precipitates at grain boundaries
in the AA6063 transition region, as illustrated in Figure 11d
and Figure 12d. The observation aligns with the fracture
location of the T6C specimen, which reoccurs within the
AA6063 transition region, as evident in Figure 18. In
essence, the ageing of AA60xx aluminium alloys results in
a deterioration of their mechanical properties [32,34,38,
43,45], serving as a compelling argument against such heat
treatment practices. The findings highlight the importance of
optimising artificial ageing temperature in the T6 heat
treatment process to achieve desirable mechanical properties
while avoiding procedures that can potentially diminish the
attributes.

A study investigated the influence of artificial ageing
temperature in T6 heat treatment on the mechanical
properties of dissimilar metal welds, specifically AA5083
and AA6063. The following conclusions were drawn from
the study:

e The artificial ageing temperature in T6 heat treatment
significantly impacts improving the mechanical
properties of the fusion zone and base metal of AA6063.
It is achieved by evenly dispersing the B phase
precipitates, Mg>Si, within the a matrix of Al-Mg-Si.

e However, the artificial ageing temperature in T6 heat
treatment does not significantly affect the changes in
mechanical properties of the weld metal, HAZ AA5083,
and base metal AA5083, as the materials are non-heat
treatable.

e Among the various artificial ageing temperatures tested,
200°C was found to yield the best mechanical properties,
while 230°C resulted in the worst mechanical properties.
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