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Fatigue of continuous cast AAg754 Al alloy
sheet

J. X. Li*, X. Y. Wen3, C.-S. Man® and T. Zhai**

The continuous casting technology is a cost effective way to produce aluminium alloy sheet. As a
result, aluminium alloys produced by this technology have great potentials to substitute steel in
autobody panel applications. In the present work, fatigue tests were carried out on hot band (in as
received and heat treated conditions) of a continuous cast AA 5754 aluminium alloy (4 mm thick)
in directions of 0, 45 and 90° relative to the rolling direction. S-N curves of the alloy were
measured in these directions. The alloy was produced using a twin belt continuous caster. The
heat treatment on the alloy was conducted using both a batch anneal furnace at a slow heating
rate (0:01°C s~ ') and an induction heater at a fast heating rate (116°C s™'). The effects of
heating/cooling rates during heat treatment on the fatigue anisotropy were studied in the alloy. It
was found that induction heat treatment at 465°C greatly improved the tensile isotropy and

reduced the fatigue anisotropy in this alloy.
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Introduction

Continuous casting (CC), especially twin belt contin-
uous casting, has proved to be a cost effective way to
produce commercial sheet aluminium alloys, e.g. 3000,
5000 and 6000 series, compared with the conventional
direct chill (DC) ingot process.'™ In twin belt contin-
uous casting, a molten metal is directly poured into two
rolling steel belts which are cooled by water to form a
slab. The slab is then immediately fed into three
consecutive hot rolling mills to form hot band products.
In contrast, the DC process includes ingot casting,
scalping, homogenisation and breakdown before hot
rolling. The Al alloys produced by the CC method
present significant cost savings (typically over 25%
energy savings and 15% cost savings) and also possess
the mechanical properties comparable to those of their
DC counterparts.” They have so far demonstrated great
competitiveness on the Al sheet market.

There are, however, still great differences in micro-
structure and mechanical properties between CC and
DC Al alloys.* The CC Al alloys generally contain
coarser and more elongated constituent particles and
show different recrystallisation characteristics, in com-
parison with their DC counterparts.> For example, a
fully recrystallised hot band CC AA 5182 Al alloy
exhibits a strong random texture and a coarse
elongated grain structure, whereas a strong cube texture
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and finer equiaxed grains are typically observed in the
recrystallised DC AA 5182 Al alloy. It is believed
that these differences between the CC and DC Al
alloys are likely to be caused by higher levels of solid
solution in the CC alloys and much lower plastic
deformation imparted by the CC process. Hot bands
of the CC AA 5182 Al alloy generally exhibits a typical
deformation microstructure with a deformed grain
structure and a strong f fibre texture. Its mechanical
isotropy can be greatly improved by recrystallisation
heat treatment.”

AAS5754 Al alloys are a solid solution hardened Al-
Mg alloy, offering moderate strength, and are typically
used in engineering structural applications. Their sheet
products are traditionally predominantly produced
using the DC method. In recent years, they have been
successfully produced using the twin belt continuous
casting technology by Aleris International.’® As other
Al-Mg CC alloys, they possess the overall mechanical
properties that are comparable to those of their DC
counterparts, although there are still certain differences
in microstructure (such as grain structure and second
phase particles), texture and mechanical properties
between them.®’ Work has recently been done on the
DC AA 5754 Al alloys to study their bending,® flow
behaviour,” fatigue performance and fracture beha-
viour.'!3 However, no work has been done on the
fatigue properties of continuous cast AA 5754 Al
alloys. The fatigue properties of these alloys are
important to structural design, and therefore, need to
be studied.'*

In the present work, fatigue anisotropy was studied of
commercial CC 5754 Al alloys after different heat
treatments. The effects of heating and cooling rates were
investigated on the fatigue properties and mechanical
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a as produced; b annealed at 465°C by induction heating; ¢ annealed at 400°C by batch annealing; d induction heated
up to 465°C and quenched
1 Microstructures of continuous cast AA 5754 Al alloy hot bands

anisotropy in these alloys. Texture was also measured to
correlate with the mechanical performance of the alloys.

Experimental procedure

The material used in the present work was a continuous
cast AA 5754 Al-Mg alloy produced using a twin belt
Hazlet continuous caster by Aleris International. The
gauge of the alloy was 4 mm in thickness. The chemical
composition of the alloy is 0-095Si-0-239Fe-0-028Cu-—
0-316Mn-2-854Mg—0-011Cr (wt-%). Some of the alloy
had been induction heated up to 465°C in the produc-
tion line at a heating rate of ~116°C s~! immediately
after the final hot rolling mill. It was subsequently coiled
and cooled slowly in air at a rate equivalent to that in
normal furnace cooling, because the coils were large,
>2 m in diameter. The rest of the as received alloy was
in the normal hot band condition, ie. hot rolled
products. To study the microstructure evolution, some
of the induction heated samples were water quenched
immediately after they reached 465°C during induction
annealing. The hot band alloy was annealed at 400°C for
3 h at a slow heating rate of 0-01°C s~ ' and then cooled
quickly in air.

Tensile specimens were prepared with a gauge length
of 254 mm and a width of 6:35 mm. The specimens
were cut along three directions (0, 45 and 90°) relative to
the rolling direction. Tensile testing was performed at
room temperature in air. Four samples were tested in
each direction.

Fatigue specimens were also machined in the same
geometry and directions as the tensile specimens. High
cycle fatigue tests were conducted to measure S-N

curves on an Instron 8800 servohydraulic testing
machine at room temperature and a frequency of
20 Hz in air. Tension—tension loading with a stress ratio
R of 0-1 and a sinusoidal waveform were employed in
these tests. The maximum loading stress was related to
the yield strength. In the present study, the fatigue life
was measured at a runout number between 3 x 10° and
5x 10° cycles, rather than the commonly used 107 cycles.
Optical microscopy and scanning electron microscopy
(SEM) were used to investigate the microstructure and
the fatigue fracture surfaces of the alloy. Samples for
metallographical observations were sectioned parallel to
the L-S (rolling/short transverse directions) plane. With
the X-ray diffraction method, {111} {200} {220} pole
figures were measured. Based on the data from the three
pole figures, the orientation distribution function (ODF)
was calculated to quantify volume fractions of texture
components using the method described in Ref. 15.

Results and discussion

Microstructure

Microstructures of hot band samples as produced, heat
treated by an induction heater and a furnace, and
induction heated and then water quenched are shown in
Fig. 1. The as produced hot band exhibited a deformed
grain structure (elongated in the rolling direction)
(Fig. la). The grain structure was also slightly elongated
in the furnace annealed hot band (Fig. 1¢), but the
grains were much smaller than those in the as produced
hot band. As shown in Fig. 15, after induction anneal-
ing, the hot band appeared to have a fully recrystallised
grain structure, much finer, equiaxed and uniform. The
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grain size was about one-third of that observed in
furnace annealed samples, although the annealing
temperature (465°C) was even higher than that (400°C)
used in the furnace annealing. Fine, equiaxed and
uniform grains have also been observed in salt bath
(the heating rate is ~15°C s™') annealed CC AA 5182
Al alloys.”? Tt was likely that rapid heating gave rise to
more grain nucleation sites during recrystallisation, thus
resulting in the final grain structure being finer, more
uniform and equiaxed in the alloy. The more the grains,
the smaller the average grain size will be in an alloy. As
discussed later in the present paper, the fine, uniform
and equiaxed grain structure also contributed to the
improved tensile isotropy of the alloy after induction
annealing. The fact that the sample, which was
induction heated and then water quenched, showed a
partially recrystallised grain structure indicates that
complete recrystallisation occurred in coils after induc-
tion heating.

It is interesting to notice that a coarser and elongated
grain structure was observed in the furnace annealed
sample, in contrast to the fine equiaxed gain structure in
the inline annealed sample. In induction annealing, the
heating rate was very fast, ~116°C s~ !, compared with
0-01°C s~ ' in batch annealing. The fast heating sup-
pressed the recovery process and retained more stored
strain energy that could drive the recrystallisation
process in the 5754 alloy. Higher driving pressure for
recrystallisation resulted in more grain nucleation, thus
leading to the formation of fine and uniform grain
structure in the sample recrystallised by induction
annealing. The coarse and elongated grain structure
observed in batch annealed sample was likely to be
caused by precipitation taking place during heating in
the furnace annealing treatment because the heating rate
was so slow. Similar to CC AA 5182 Al alloys,” the as
received CC AA 5754 Al alloy hot band had a high level
of solid solution (supersaturated Mn, in particular),
owing to a higher cooling rate in solidification and lack
of homogenisation treatment in the continuous cast
route. This was verified by resistivity measurement
shown in Table 1, 5-145x 10~ % Q m for the as received
hot band, 5-086x 10~% Q m for induction heat treated
samples and 5052 x 10~® Q m for the furnace annealed
samples. Because the resistivity is directly related to the
solid solution level in alloys, the as received hot band
had the highest resistivity and the furnace annealed
sample had the least resistivity. This indicated that more
precipitation, which was likely to be Alg(Mn,Fe) that
precipitates between 371 and 510°C, took place during
the furnace annealing than in the induction heat treat-
ment. Figure 2 shows TEM micrographs of fine pre-
cipitates in both batch and induction annealed samples.
These precipitates were often hard to detect, and
analyses in TEM and more work need to be done to
identify them in future. The size of these precipitates was
~20 nm. Using a nanobeam technique, it was found
that they contained Al, Mn and Fe and hence they were
possibly Alg(Mn,Fe). It is evident in Fig. 2a that the
precipitates had more interaction with dislocations in
the batch annealed sample than that (Fig. 2b) in the
inline annealed sample. This may have something to do
with the difference in heating rate between the two
samples. Slow heating allowed precipitates to pin
dislocations before they could rearrange themselves in
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2 Transmission electron microscopy
precipitates (containing Al, Mn and Fe) in a batch
annealed sample and b inline annealed sample: most
precipitates in a interact with dislocations

images showing

the process of recrystallisation in batch annealed
samples, whereas precipitates were formed only in
matrix after dislocation arrangement in the inline
annealed sample. The great difference in heating rate
was likely to be the main cause for the observed
difference in the grain structure between the batch and
induction annealed samples.

It has been recognised that precipitation before and
during recrystallisation profoundly influences the recrys-
tallisation process in commercial purity Al and Al-Mn
alloys.'®!” The concurrent precipitation promotes the
formation of strong cube texture component in com-
mercial purity Al, strong P component ({110}{665))
and ND rotated cube texture in Al-Mn alloys, and
strong {113}{110) in Al-Mg-Mn-Cr 5083 CC alloys.
The grains formed with concurrent precipitation during
recrystalisation are also coarse and elongated in the
rolling direction. The concurrent precipitation at the
existing high angle grain boundaries, which are pre-
dominantly along the rolling direction, pin these
boundaries, making it difficult for recrystallising grains
to grow in the direction perpendicular to the rolling
plane. As a result, the so recrystallised grains are coarse
and elongated in the rolling direction in these alloys.
Furthermore, stringers of particles observed in the
rolling direction might also have contributed to the
formation of the elongated grains in the CC AA 5754
Al alloy. These particles provided more pinning force in
the direction perpendicular to the rolling plane.?**!
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3 Tensile properties of as received hot band, induction
annealed and batch annealed CC 5754 Al alloys

Therefore, the grains are coarse and the resultant texture
in the furnace annealing is different from that without
the concurrent precipitation effect in the CC AA 5754
alloy.

Tensile properties

The anisotropy of the tensile properties, such as ultimate
tensile strength oy, yield strength ¢, and elongation, is
plotted in Fig. 3. The elongation of the alloy was
significantly improved by the induction annealing,
especially those values in 0 and 90° directions, from
17-6 to 29-9% and 16-8 to 27% respectively. The hot
band became more isotropic within its rolling plane in
terms of its tensile properties after annealing. The
ultimate tensile strength was 252, 237 and 245 MPa in
0, 45 and 90° directions in the as received hot band
respectively. After annealing, they were decreased to
208-6, 209 and 213 MPa respectively. In the meantime,
the yield strength in these three directions were changed
from 165-3, 1556 and 176 MPa to 1069, 110-8 and
116-3 MPa respectively. The improvement of the tensile
isotropy in the hot band CC AA 5754 alloy after
induction heat treatment was partially due to the
formation of uniform and equiaxed grain structure in
this sample.

Among the four studied conditions, the as received
hot band had the highest yield strength in 0° direction
(1653 MPa), compared with 136:6 MPa for the induc-
tion annealed and water quenched sample, 106:9 MPa
for the induction annealed and slowly cooled sample
and 83-4 MPa for the batch annealed sample. The
tensile yield strengths were correlated well with the
microstructures shown in Fig. 1. The hot band with
the deformed microstructure showed the highest tensile
yield strength, whereas the recrystallised coarse grain
structure of the batch annealed sample had the lowest
tensile yield strength. Before water quenching, the inline
induction annealing process was too fast to complete the
recrystallisation process. Therefore, the microstructure
consisted of few recrystallised grains (Fig. 1d), which
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Table 1 Electrical resistivity of tested AA 5754 alloy in
four conditions, 1072 2 m

Samples Resistivity

As received hot band 5-145

Induction annealed, 465°C 5:086

Induction annealed and water quenched 51
Batch annealed, 400°C 5:052

understandably gave rise to a higher tensile yield
strength. In the inline annealed and slowly cooled
sample, the grain structure was completely recrystallised
but finer compared with that of the furnace annealed
sample.

Compared with the tensile properties of the batch
annealed sample, the induction annealed samples
showed both higher yield strength and higher elongation
in all three tested directions, whereas their ultimate
tensile strength was almost same as that of the batch
annealed samples, as shown in Fig. 3. The yield strength
of the batch annealed samples was 834, 82 and
82-7 MPa, and the elongation 244, 27-4 and 26% in
directions of 0, 45 and 90 respectively. The significant
improvement on the tensile properties of the induction
annealed samples was likely to be due to their finer and
more uniform grain structure. As shown in Fig. 1, the
induction annealed sample had a rather uniform grain
size of ~40 pm, whereas the batch annealed sample
showed quite non-uniform grain structure, with a size of
>110 pm in the rolling direction and 50 um in the short
transverse direction. Slightly higher levels of solid
solution in the induction annealed sample than that of
the batch annealed samples, as indicated by resistivity
measurement (Table 1), may have also contributed to
the higher yield strength in the sample. Texture might
not be a factor that contributed to the difference in
tensile properties between the batch and induction
annealed samples, because their textures were almost
identical, as shown in Table 2.

The tensile properties of the CC 5754 alloy studied
in the present work were comparable to those (oy=
80 MPa min., ¢,=190 MPa min. and elongation=
18% min.) reported in the DC 5754 alloys. It is evident
that the induction annealed CC alloy samples showed
much better tensile properties than those of its DC
counterpart.

Fatigue properties

S-N curves (stress v. numbers of cycles to failure)
measured on the four conditions of the CC AA 5754 Al
alloy are given in Figs. 4 and 5. The y axis is plotted with
maximum stress in Fig. 4, whereas the ratio of
maximum fatigue stress to tensile yield strength is
employed in Fig. 5. These two values were used to
reflect the absolute and relative fatigue strengths which
were equally important in engineering design. Unlike
most steels, aluminium alloys sometimes do not have a

Table 2 Volume fractions of main texture components measured from central plane of CC AA 5754 Al alloys, %

Cube Goss Brass S Copper R cube
Hot band 1:60 4:96 21-84 28:29 1257 079
Batch annealed, 400°C 8:56 364 765 8:45 333 3:05
Induction annealed, 465°C 8:33 345 623 729 323 4-06
Induction heated and water quenched 3:09 4-07 22:83 32:21 1477 057
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well defined fatigue limit. The fatigue limit used in the
present work was defined as the maximum stress at
which a sample did not fail after 3 x 10° cycles. For the
CC AA 5754 Al alloy, the fatigue strength was different
in three testing directions and displayed fatigue aniso-
tropy. The sample with the highest absolute fatigue
strength (182 MPa) was the as received hot band in the
0° direction. This was the direction that had the highest
ultimate tensile strength (252 MPa). In the recrystallised
condition, the 90° sample that was annealed at 465°C
had the highest ultimate tensile strength (213 MPa). It
was also found that it was the sample that had the
highest relative fatigue strength (140 MPa) among all
the recrystallised samples. This was in agreement with
the relationship that the fatigue strength of many
aluminium alloys is proportional to their ultimate tensile
strength, as reported in the literature.'> This was also
true for the induction annealing and then water
quenching, and the batch annealing samples which were
only tested in the 0° direction. The water quenched
sample has an ultimate tensile strength of 236 MPa
whereas the batch annealing one 209 MPa. As shown in
Fig. 4, the water quenched sample has higher fatigue
strength than the batch annealing sample, and the
fatigue strengths for both of them are lower than the as
received hot band which has an ultimate tensile strength
of 252 MPa in the 0° direction. However, the direction
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Over loading

Fracture

a low magnification micrograph showing crack initiation
at sample corner, fatigue zone and instantaneous frac-
ture zone; b striations in fatigue fracture zone; ¢ transi-
tion from fatigue to instantaneous fracture

6 Scanning electron microscopy images showing fatigue
fracture surface of as received hot band CC AA 5754
Al alloy (45° direction, 217 MPa and 1-5 x 10° cycles)

with the lowest fatigue strength did not correlate well
with the direction that had the lowest ultimate tensile
strength in the alloy.

When the relative fatigue strength was considered, it
was found in Fig. 5 that it was increased in all the three
tested directions after 465°C annealing. The direction
with the highest relative fatigue strength is 0° relative to
the rolling direction under this annealing condition. The
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a,b batch annealed hot band; c,d induction heated and water quenched 5754 Al alloys
7 Crystallographic fracture in crack initiation zones

relative fatigue strength was 130% after annealing which
was increased from 110% in the as received hot band.
Among the three directions, the sample in 90° orienta-
tion had the largest improvement on the relative fatigue
strength after 465°C annealing. The fatigue strength was
increased from 95% of the yield strength in the as
received hot band to 120% after annealing. The sample
with less change in relative fatigue strength is in the 45°
direction, from 110% in the as received hot band to
115% in annealed condition.

Few studies of the fatigue performance of AA 5754 Al
alloys have been reported in the literature.'® The results
obtained from the present work indicated that the CC
AA 5754 Al alloy in an O temper condition had a fatigue
limit above 120% of its 6q.,. This is consistent with those
of other O temper DC Al-Mg alloys.*? For example, DC
AA 5052 and AA 5083 Al alloys in an O temper
condition have fatigue limits of 120 and 110% of their
yield strengths respectively. The fatigue behaviour of a
CC AA 5083 Al alloy has recently also been investi-
gated.? The fatigue limit of the CC AA 5083 alloy, after
homogenisation, cold rolling (70% reduction) and
annealing, is ~110% of its ag.,.

The fatigue anisotropy of this alloy was likely to be
dominated by the planar arrays of coarse particles,
mainly Alg(Fe,Mn), aligned in the rolling direction in
the alloy. These particles were not affected by annealing
treatment. The tensile anisotropy was predominantly

controlled by texture and grain structure in a sheet
metal, and large second phase particles became less
effective in determining the tensile anisotropy. This
explains the improved tensile isotropy of the alloy after
annealing, since the grains are uniform and equiaxed
after anneal treatment. The fatigue properties, on the
other hand, were more sensitive to local non-uniformity
of plastic strain (strain concentration) and thus, they
were predominantly controlled by the orientation and
distribution of coarse second phase particles in the alloy.
It should be understandable that the elongated particles
have a minimum effect on the high cycle fatigue
properties when parallel to the loading axis, whereas
they have an maximum effects when aligned at either 90
or 45° relative to the rolling direction, because they
could either cause more non-uniform plastic strain
around these particles or fracture in these particles.
This may explain the fatigue limits being relatively
inferior in 45 and 90° in the as received 5754 hot band,
and 45° in the 465°C annealed hot band to that in the
rolling direction in this alloy.

Fatigue fractographies

The CC AA 5754 Al alloy exhibited a fatigue fracture
which was, in general, similar as that in DC Al-Mg
alloys.'® It was found that fatigue crack initiation was
not related to large constituent particles in all the four
different samples, but typically to a corner of these
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8 Induction heat treated sample with intergranular frac-
ture in a low magnification and b high magnification

specimens in all the tested directions, as shown in Fig. 6a
where beach marks are visible. The sample shown in
Fig. 6a was as received hot band, and failed at 1-5x 10°
cycles under a maximum stress of 217 MPa. The loading
axis was along 45° relative to the rolling direction. At
higher magnifications (Fig. 60 and c¢), striations were
observed in the fatigue fracture region whereas the
instantaneous fracture zone showed dimple type frac-
ture. These striations were formed as a result of non-
crystallographic growth of the fatigue crack® and can
provide information about the crack growth direction
and crack growth rate. According to the two models
developed by McMillan/Pelloux and Laird, the forma-
tion of these striations is the result of the cyclic strain
hardening effect at the crack tip.>

Crystallographic cracking was also observed in the
crack initiation zone in batch annealed (Fig. 7a and b)
and induction heated and water quenched (Fig. 7¢ and
d) samples. These crystallographic cracks may be related
to certain types of texture in these samples, although
their formation mechanism is still unclear. Intergranular
fracture was also found in crack propagation zones on
the fracture surface of the induction annealed, batched
annealed and as received hot bands, except the induction
heated and water quenched samples fatigued in all three
tested directions (Fig. 8¢ and b). It has been reported
that the intergranular fracture observed in aluminium
alloys relates to segregation of Na and K at grain
boundaries.?® ?® In those cases, a Na and K content of
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>10 ppm will cause intergranular fracture. It is likely
that the intergranular fracture observed in the present
work was also caused by segregation of these trace
elements at grain boundaries during slow cooling of
these samples, because all these three samples experi-
enced very slow cooling after their heat treatment and
no intergranular fracture was observed in the induction
heated and water quenched samples. The brittle fracture
can be prevented either by reducing the contents of the
trace elements or by fast cooling of the alloys after heat
treatment.

It is also worth mentioning that the maximum stress
applied to the sample (as shown in Fig. 6a) was 140% of
its yield strength. Under such a high stress level, the
material still had a relatively large fatigue fracture zone
which was ~ 1/5 of its total fracture area. This material
displayed a good fatigue resistance.

Texture evolution

The orientation distribution functions (ODFs) of the as
received hot band, batch annealed, induction annealed
and induction heated and water quenched samples were
calculated from the pole figures measured by XRD in
the central planes of these samples, as shown in Fig. 9.
The volume fractions of the main texture components
calculated from these ODFs are listed in Table 2. It can
be seen that the as received hot band had a typical
rolling texture which was composed of a strong /3 fibre
texture running from brass orientation {110}<{112),
through S orientation {132}{643>, to copper orientation
{112}<{111) (Fig. 7a). The deformation texture found in
CC AAS5754 hot band was consistent with the elongated
deformation microstructure in this sample (Fig. 1a).
After annealing, a strong cube texture ( ~8 vol.-%) was
developed in both batch and induction annealed samples
(Fig. 9b and ¢ and Table 2), in addition to a rotated
cube ({100}<{011») of about 3-4%, weak Goss
({110}<001)») and R component which had almost the
same position as the f fibre in Euler space.”=° In both
of these two annealed samples, there was no noticeable
difference in volume fraction of texture components.
This indicated that the heating rate did not play a
remarkable role in the development of texture in this
alloy, although the difference in heating rate (116°C s !
in the induction annealing and only 0-01°C s~ ! in batch
annealing) was enormously large between the two heat
treatments. This may be due to the fact that the inline
annealed sample was heated from 260 up to 465°C at a
heating rate of 116°C s~ ' while dynamic recovery was
taking place. The fast heating might not be able to
preserve enough strain energy to make a noticeable
effect on the development of recrystallisation texture in
the sample.

The sample, which was taken right after induction
annealed and quenched in water, still showed a
predominant rolling texture,  fibre of 17-:05%, cube
3:65% and Goss 5:88% (Table 2 and Fig. 9d). This
means that the annealing duration of about 10-15 s at
465°C was not long enough for recrystallisation to take
place in this sample, which was consistent with the main
deformation microstructure observed in the sample
(Fig. 1d). The slowly cooling after induction heating
allowed completion of recrystallisation plays in this
sample. In the water quenched sample, however, there
was an increase in cube component, from 1:6% in the as
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ple immediately after induction heating up to 465°C

9 Orientation distribution functions of CC AA 5754 Al alloys in central planes

received hot band to 3-09% (Table 2). This indicated
that recrystallisation just started in this heat treatment,
which is consistent with the microstructure observation
that there were a small number of newly formed fine
grains in this sample (Fig. 1d).

Conclusions

1. Continuous cast AA 5754 Al alloys had a fatigue
strength of ~ 173 MPa, which was close to its yield
strength in the as received hot band condition. The
fatigue strength of the induction annealed hot band was
~ 130 MPa, equivalent to 120% of its yield strength, at a
runout number between 3 x 10® and 5 x 10° cycles.

2. Fast induction heat treatment improved the tensile
properties and their anisotropy significantly, as a result
of the fine and uniform grain structure in the CC AA
5754 Al alloy.

3. In general, the fatigue limit in the rolling direction
was higher than that in directions of 45 and 90° relative
to the rolling direction in both the as received and
induction annealed hot bands.

4. Fatigue fracture was predominantly plastic strain
controlled in the as received hot band, induction
annealed, batch annealed and induction heated and
quenched CC AA 5754 Al alloys.

5. Intergranular fracture was observed on the fatigue
fracture surfaces of the as received hot band, batch
annealed, induction annealed and slowly cooled hot
bands. This was likely caused by segregation of trace Na
and K at grain boundaries during heat treatment in this
alloy.

6. The texture consisted mainly of the p fibre
component in the as received hot band CC AA 5754
Al alloy, whereas a strong cube texture was developed in
the induction and batch annealed samples. The coiling
and slowly cooling operation after induction heating
played an important role in the recrystallisation process.
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