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(57) ABSTRACT 

An aluminum alloy extruded product includes 0.3 to 0.8 mass 
% of Mg, 0.5 to 1.2 mass % of Si, 0.3 mass % or more of 
excess Si with respect to the Mg-Si stoichiometric composi 
tion, 0.05 to 0.4 mass % of Cu, 0.2 to 0.4 mass % of Mn, 0.1 
to 0.3 mass % of Cr, 0.2 mass % or less of Fe, 0.2 mass % or 
less of Zr, and 0.005 to 0.1 mass % of Ti, with the balance 
being aluminum and unavoidable impurities, the aluminum 
alloy extruded product having a fatigue strength of 140 MPa 
or more, a fatigue ratio of 0.45 or more, and an interval 
between striations on a fatigue fracture surface of 5.0 um or 
less. 
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AL-MG-SALUMNINUMALLOY 
EXTRUDED PRODUCT EXHIBITING 

EXCELLENT FATGUE STRENGTH AND 
IMPACT FRACTURE RESISTANCE 

0001 Japanese Patent Application No. 2008-213384 filed 
on Aug. 21, 2008 and Japanese Patent Application No. 2009 
135607 filed on Jun. 5, 2009, are hereby incorporated by 
reference in their entirety. 

BACKGROUND 

0002 The present invention relates to an Al-Mg-Si 
aluminum alloy extruded product that exhibits high fatigue 
strength, excellent impact fracture resistance, and excellent 
formability. 
0003. In recent years, automotive components made of 
aluminum have been studied and used in practice in order to 
reduce the weight of automobiles to improve travel perfor 
mance and reduce fuel consumption from the viewpoint of 
environment protection. 
0004 Since an aluminum alloy structural material used for 
automobiles or the like is repeatedly subjected to impact 
during travel, it is necessary to design the material taking 
account of the fatigue strength of the material. 
0005. Therefore, a high-strength material is used to pro 
vide fatigue strength. A component that is directly subjected 
to and absorbs impact during travel is also required to exhibit 
high impact fracture resistance. 
0006. However, high-strength aluminum alloys that have 
been proposed exhibit poor extrusion productivity so that the 
production cost increases. 
0007 When producing an aluminum structural material 
used for automotive underbody parts or the like, the product 
may requirepress working or bending depending on the shape 
of the product. When using a high-strength material, cracks or 
orange peeling occur on the Surface of the material during 
press working or bending. The fatigue strength of the material 
decreases due to such surface defects. Therefore, the surface 
defects must be removed by a mechanical polishing step (e.g., 
buffing) so that the production cost increases. 
0008 JP-A-2005-82816 discloses an aluminum alloy 
forged material that exhibits high-temperature fatigue 
strength. However, the Al-Cu aluminum alloy disclosed in 
JP-A-2005-82816 is suitable for a forged material, but cannot 
be applied to an extruded product. 
0009. An object of several aspects of the invention is to 
provide an Al-Mg-Si aluminum alloy extruded product 
that exhibits high extrusion productivity, high fatigue 
strength, excellent impact fracture resistance, and excellent 
formability. 

SUMMARY 

0010. According to one aspect of the invention, there is 
provided an aluminum alloy extruded product that exhibits 
excellent fatigue strength and impact fracture resistance, the 
aluminum alloy extruded product comprising 0.3 to 0.8 mass 
% of Mg, 0.5 to 1.2 mass % of Si, 0.3 mass % or more of 
excess Si with respect to the Mg-Si stoichiometric composi 
tion, 0.05 to 0.4 mass % of Cu, 0.2 to 0.4 mass % of Mn, 0.1 
to 0.3 mass % of Cr, 0.2 mass % or less of Fe, 0.2 mass % or 
less of Zr, and 0.005 to 0.1 mass % of Ti, with the balance 
being aluminum and unavoidable impurities, the aluminum 
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alloy extruded product having a fatigue strength of 140 MPa 
or more, a fatigue ratio of 0.45 or more, and an interval 
between striations on a fatigue fracture surface of 5.0 um or 
less. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 shows the compositions of aluminum alloys 
used for evaluation. 
0012 FIG. 2 shows evaluation results for billets or 
extruded products that differ in alloy composition. 
0013 FIG. 3 shows property values and the like of 
extruded products subjected to a solution treatment (imme 
diately after extrusion). 
0014 FIGS. 4A and 4B show photographs used to evalu 
ate the length of crystallized products. 
(0015 FIGS.5A and 5B show photographs used to evalu 
ate striation. 
0016 FIGS. 6A and 6B show photographs used to evalu 
ate a grain size. 
(0017 FIGS. 7A to 7D show an example of a bending test 
(evaluation method) conducted on an extruded product and 
evaluation results. 
0018 FIGS. 8A and 8B show photographs used to evalu 
ate orange peeling on a bent Surface of an extruded product. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0019. According to one embodiment of the invention, 
there is provided an aluminum alloy extruded product that 
exhibits excellent fatigue strength and impact fracture resis 
tance, the aluminum alloy extruded product comprising 0.3 to 
0.8 mass % of Mg, 0.5 to 1.2 mass % of Si, 0.3 mass % or more 
of excess Si with respect to the Mg-Si stoichiometric com 
position, 0.05 to 0.4 mass % of Cu, 0.2 to 0.4 mass % of Mn, 
0.1 to 0.3 mass % of Cr, 0.2 mass % or less of Fe, 0.2 mass % 
or less of Zr, and 0.005 to 0.1 mass % of Ti, with the balance 
being aluminum and unavoidable impurities, the aluminum 
alloy extruded product having a fatigue strength of 140 MPa 
or more, a fatigue ratio of 0.45 or more, and an interval 
between striations on a fatigue fracture surface of 5.0 um or 
less. 
0020. The aluminum alloy extruded product according to 
one aspect of the invention is characterized in that the Mg 
content and the Si content are set so that the aluminum alloy 
extruded product includes 0.5 to 1.5 mass % of Mg-Si and 0.3 
mass % or more of excess Si with respect to the MgSi 
Stoichiometric composition. 
(0021. The term “fatigue ratio” refers to the ratio of the 
rotating fatigue strength O(10 times) to the tensile strength 
O. The term “striation” refers to a line or a groove that forms 
a stripy pattern that occurs on a metal fatigue fracture Surface 
due to slip plane separation. 
0022. It is effective to reduce the maximum length of 
Al-Mg-Si crystallized products to 10.0 Lum or less in order 
to adjust the fatigue ratio to 0.45 or more and the average 
interval between striations to 5.0 um or less. 
0023 The maximum length of Al-Mg-Si crystallized 
products of an aluminum alloy ingot may be reduced to 10.0 
um or less by casting the ingot (cylindrical billet) at a casting 
speed of 80 mm/min or more (cooling rate: 15° C./sec or 
more). 
0024. Since such an aluminum alloy ingot exhibits excel 
lent extrudability, the forming load (i.e., the stem pressure of 
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an extrusion press machine) during extrusion can be set to be 
0.9 or less with respect to an alloy defined in JIS 6061. 
0025. When producing the extruded product, it is prefer 
able to reduce the average grain size of the extruded product 
to 50 um or less. 
0026. The extruded product according to the invention 
exhibits excellent press workability and bendability. It is pref 
erable that the extruded product subjected to a solution treat 
ment have an r-value (Lankford value) of 0.7 or more or an 
n-value (work hardening exponent) of 0.23 or more or does 
not produce cracks on its surface when Subjected to a bending 
test that causes an outer Surface elongation of 60% or more. 
0027. The content range of each component is described 
below. 
0028 Mg and Si 
0029 Si is necessary to maintain the strength of the alu 
minum alloy. However, the extrudability of the aluminum 
alloy is impaired if the Si content is too high. 
0030 Mg is necessary to maintain the strength of the alu 
minum alloy. However, the extrudability of the aluminum 
alloy is impaired if the Mg content is too high. 
0031. Therefore, the Mg contentis set to 0.3 to 0.8 mass %, 
and the Si content is set to 0.5 to 1.2 mass %. 
0032. It is preferable to control the Mg-Si content to 0.5 to 
1.5 mass % and the content of excess Si with respect to the 
Mg-Si stoichiometric composition to 0.3 mass % or more 
taking account of precipitation hardening due to Mg-Si. 
0033. The Si content and the Mg content significantly 
affect the mechanical properties (e.g., tensile strength and 
fatigue strength) of the aluminum alloy. When a fatigue 
strength of 160 MPa or more is required, it is preferable that 
the Mg content be 0.45 to 0.8 mass %, the Si content be 0.7 to 
1.2 mass %, the Mg-Si content be 0.7 to 1.5 mass %, and the 
excess Si content be 0.45 mass % or more. 
0034. When a fatigue strength of 180 MPa or more is 
required, it is preferable that the Mg, content be 0.55 to 0.8 
mass %, the Si content be 0.9 to 1.2 mass %, the MgSi 
content be 0.9 to 1.5 mass %, and the excess Sicontent be 0.6 
mass % or more. 
0035 Cu 
0036 Cu improves the strength and the elongation of the 
aluminum alloy. However, the corrosion resistance and the 
extrusion productivity of the aluminum alloy deteriorate if the 
Cu content is too high. Therefore, the Cu content is set to 0.05 
to 0.4 mass %, and preferably 0.2 to 0.4 mass %. 
0037 Fe 
0038 Fe forms a crystallized product with Si if the Fe 
content is too high. As a result, the strength and the corrosion 
resistance of the aluminum alloy decrease. Therefore, the Fe 
content is set to 0.20 mass % or less, preferably 0.10 mass % 
or less, and more preferably 0.05 mass % or less. 
0039 Mn 
004.0 Mn suppresses recrystallization to refine the grains 
of the aluminum alloy, and stabilizes the fiber texture of the 
aluminum alloy to improve impact resistance. However, the 
quench sensitivity of the aluminum alloy increases if the Mn 
content is too high so that the strength of the aluminum alloy 
decreases. Therefore, the Min content is set to 0.2 to 0.4 mass 
%, and preferably 0.3 to 0.4 mass %. 
0041 Cr 
0042 Crsuppresses recrystallization to refine the grains of 
the aluminum alloy, and stabilizes the fiber texture of the 
aluminum alloy to improve impact resistance. However, the 
quench sensitivity of the aluminum alloy increases if the Cr 
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content is too high so that the strength of the aluminum alloy 
decreases. Therefore, the Cr content is set to 0.1 to 0.3 mass 
%, and preferably 0.15 to 0.25 mass %. 
0043 Zr 
0044 Zr suppresses recrystallization to refine the grains of 
the aluminum alloy, and stabilizes the fiber texture of the 
aluminum alloy to improve impact resistance. However, the 
quench sensitivity of the aluminum alloy increases if the Zr 
content is too high so that the strength of the aluminum alloy 
decreases. Therefore, the Zr content is set to 0.20 mass % or 
less, and preferably 0.10 mass % or less. 
0045 Ti 
0046 Tirefines the grains of the aluminum alloy during 
casting. However, a number of coarse intermetallic com 
pounds are produced if the Ti content is too high so that the 
strength of the aluminum alloy decreases. Therefore, the Ti 
content is set to 0.005 to 0.1 mass %. 
0047 Unavoidable Impurities 
0048 Unavoidable impurities do not affect the properties 
of the aluminum alloy if the content of each impurity element 
is 0.05 mass % or less and the total content of impurity 
elements is 0.15 mass % or less. 

0049. Production Method 
0050 (1) A cylindrical billet is cast at a casting speed of 70 
mm/min or more, and preferably 80 mm/min or more (cool 
ingrate: 15°C./sec) to control the form of crystallized prod 
uctS. 

0051 (2) The billet is homogenized at 565 to 595°C. for 
four hours or more. 
0.052 (3) The billet heating temperature during extrusion 

is set at 470° C. or more so that the aluminum alloy extruded 
product is quenched. The upper limit of the billet heating 
temperature during extrusion is about 580° C. or less taking 
account of local melting of the billet. 
0053. The cooling rate after extrusion is set at 500° C./min 
or more so that the aluminum alloy extruded product is 
quenched. 
0054 An artificial aging treatment is performed after 
quenching at 175 to 195°C. for 1 to 24 hours (under-aging 
conditions). 
0055 According to one aspect of the invention, since the 
Al-Mg-Si aluminum alloy has the composition defined in 
claim 1 and has an average interval between striations of 5.0 
um or less, high fatigue strength and excellent impact fracture 
resistance can be obtained. Therefore, the aluminum alloy can 
be widely applied to a structural material (e.g., automotive 
component) that is repeatedly Subjected to impact during 
travel. 
0056 Since the extruded product has an r-value and an 
n-value equal to or larger than given values, the extruded 
product exhibits excellent press workability and bendability. 
0057 Examples according to the invention are described 
below based on comparison with comparative examples. 
0.058 A molten aluminum alloy containing components 
shown in FIG. 1 (balance: aluminum) was prepared, and was 
cast at a casting speed shown in FIG. 1 to obtain a cylindrical 
billet. 

0059. The billet was extruded into a round bar extruded 
product (diameter: 26 mm) using an extruder. The extruded 
product was water-cooled immediately after extrusion at a 
cooling rate of 500° C./min or more (die-end quenching), 
followed by artificial aging. FIG. 2 shows the property evalu 
ation results. 
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0060 FIG. 3 shows the evaluation results of the extruded 
product immediately after extrusion (before artificial aging). 
0061 The properties of the extruded product were evalu 
ated under the following conditions. 
0062) Length of Crystallized Product 
0063 A specimen prepared from the center of the billet 
was etched (0.5% HF). The metal structure was observed 
using an optical microscope at a magnification of 1000 (mea 
surement area: 0.166 mm, the maximum length of crystal 
lized products was determined by image processing based on 
ten areas). 
0064 Striation 
0065. The metal structure at the center of the fracture 
surface of the extruded product that had been subjected to 
artificial aging and a rotating bending fatigue test was 
observed using a scanning electron microscope at a magnifi 
cation of 200 or 2000. In this embodiment, the number of 
striations was measured at intervals of 10 mm to calculate the 
average interval between striations. 
0066 Fatigue Properties 
0067. A JIS No. 1 (1-8) specimen (for rotating bending 
fatigue test) was prepared from the extruded product Sub 
jected to artificial aging in accordance with JIS Z 2274. The 
specimen was subjected to a fatigue test using an Ono-type 
rotating bending fatigue tester conforming to the JIS stan 
dard. 

Fatigue ratio-O,(10' fatigue strength)/o (tensile 
strength) 

0068 Tensile Properties 
0069 AJIS No. 4 tensile test specimen was prepared from 
the extruded product in accordance with JIS Z 2241. The 
specimen was subjected to a tensile test using a tensile tester 
conforming to the JIS standard. 
0070 FIG. 2 shows the measurement results of the 
extruded product subjected to artificial aging, and FIG. 3 
shows the measurement results of the extruded product before 
artificial aging. 
0071 Impact Resistance 
0072 A JIS V-notch No. 4 specimen was prepared from 
the extruded product Subjected to artificial aging in accor 
dance with JIS Z 2242. The specimen was subjected to a 
Charpy impact test using a Charpy impact tester conforming 
to the JIS standard. 
0073 Grain Size 
0074. A test material was mirror-polished and etched (3% 
NaOH, 40°C.x3 min). The metal structure of the test material 
was then observed using an optical microscope at a magnifi 
cation of 50 or 400. 
0075 Extrudability 
0076. The stem pressure of a press machine during extru 
sion was evaluated as extrudability (JIS 6061 alloy=1). 
0077 Bendability and Surface Properties 
0078 Bendability and surface properties shown in FIG. 3 
were evaluated as follows. Specifically, a specimen (20x150 
mm) was prepared from the extruded product (test material) 
that had been water-cooled immediately after extrusion and 
subjected to a solution treatment. As shown in FIG. 7A, a test 
material 1 was placed on a lower jig 2, and a load was applied 
to the test material 1 from above using a punch3 (R: 1.5 mm). 
007.9 FIG.7B shows a displacement-load diagram during 
the evaluation. FIGS. 7C and 7D show examples of evaluation 
of the presence or absence of cracks in the bent portion. 
0080. In FIGS. 7B to 7D, (A) indicates an example of an 
alloy of the example according to the invention (example 
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extruded product), and (B) indicates an example of an alloy of 
the comparative example (comparative extruded product). 
0081. As shown in FIG. 7B, cracks did not occur in the 
extruded product (A) of the example according to the inven 
tion and showed a load displacement with toughness. On the 
other hand, cracks occurred in the extruded product (B) of the 
comparative example so that the load Suddenly decreased. 
I0082 FIGS. 8A and 8B show photographs showing the 
surface properties of the extruded product (A) of the example 
according to the invention and the extruded product (B) of the 
comparative example after the bending test. 
I0083. A case where only a small degree of orange peeling 
that did not affect the fatigue strength was observed was 
evaluated as "Good', and a case where significant orange 
peeling was observed was evaluated as “Bad”. 
I0084. Note that the bent surface is normally elongated by 
67% under the above bending test conditions. 
0085 n-Value 
I0086 AJIS No. 4 tensile test specimen was prepared from 
the extruded product that had been water-cooled immediately 
after extrusion and Subjected to a solution treatment in accor 
dance with JIS Z 2241. The specimen was subjected to a 
tensile test using a tensile tester conforming to the JIS stan 
dard. The n-value (i.e., an exponent n when a true stress-true 
strain curve determined by a load-elongation curve is 
approximately indicated by O-Fe") was calculated from the 
slope when the true stress-true strain value was plotted into 
the double logarithmic graph. 
I0087. The n-value is referred to as a work hardening expo 
nent. A large n-value indicates excellent formability. 
0088 r-Value 
I0089 AJIS No. 4 tensile test specimen was prepared from 
the extruded product that had been water-cooled immediately 
after extrusion and Subjected to a solution treatment in accor 
dance with JIS Z 2241. The specimen was subjected to a 
tensile test using a tensile tester conforming to the JIS stan 
dard. The ratio of the true strain in the widthwise direction to 
the true strain in the thickness direction of the specimen 
during the tensile test was calculated as the r-value (Lankford 
value). 
(0090 Specifically, the width W and the thickness To of 
the specimen before the tensile test and the width W and the 
thickness T of the specimen after the tensile test were mea 
sured, and ther-value was calculated by the expression “r=(ln 
W/W)/(ln T/T)”. 
0091. A cooling rate of 15° C.7sec or more was obtained 
for alloys No. 1 to No. 5 (examples) shown in FIGS. 1 to 3 by 
setting the casting speed at 80 mm/min or more. 
0092. A specimen was prepared from the center of the 
cylindrical billet, and the metal structure was observed using 
an optical microscope after etching the specimen. FIGS. 4A 
and 4B show photographs of the metal structure. 
0093. The maximum length of Al-Fe-Si crystallized 
products (measured for ten areas, 0.166 mm) of an alloy No. 
2 (example) shown in FIG. 4A was 1.5 um (i.e., 10 um or 
less). On the other hand, the maximum length of Al-Fe-Si 
crystallized products of an alloy No. 13 (comparative 
example) shown in FIG. 4B was 12 Lum. 
(0094 FIGS.5A and 5B show photographs of the center of 
the fracture surface of the extruded product that had been 
Subjected to artificial aging and the rotating bending fatigue 
test (107 times). 
0.095 The average interval between striations (measured 
at intervals of 10 mm) of the alloy No. 2 (example) shown in 
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FIG.5A was 0.5um (i.e., 5.0 Lum or less). On the other hand, 
the average interval between striations of an alloy No. 12 
(comparative example) shown in FIG. 5B was 10.5um. 
0096 FIGS. 6A and 6B show photographs of the metal 
structure of the extruded product. 
0097. The alloys of the examples according to the inven 
tion had an average grain size of 40 um or less (i.e., 50 um or 
less (target value)) (see FIGS. 2 and 6A). On the other hand, 
alloys No. 11 and No. 12 (comparative examples) had an 
average grain size as large as 400 to 800 um (see FIGS. 2 and 
6B). 
0098. It is considered that the alloy No. 13 (comparative 
example) had an average grain size of 40 um due to the effects 
of grain refinement components (e.g., Mn and Cr). However, 
the length of crystallized products in the billet was as large as 
12 um (see FIG. 2). As a result, the fatigue ratio (target value: 
0.45 or more) and the impact value (target value: 60J/cm) 
did not reach the target values. 
0099. An alloy No. 10 (comparative example) that satis 
fied the target values shown in FIG.2 had an Mg-Si content of 
1.53 mass % (i.e., outside the range of 0.5 to 1.5 mass %) and 
an excess Si content (“exSi’ in FIG. 1) of 0.06 mass % (i.e., 
0.3 mass % or less). As a result, the alloy No. 10 exhibited an 
extrudability (indicated by the forming load during extrusion) 
of 1.0 (target value: 0.9 or less) (see FIG. 3). 
0100. In the examples according to the invention, a fatigue 
strength of 140 MPa or more and an impact value of 60J/cm 
or more were set as target values on the assumption that the 
extruded product is applied to a structural material for which 
high fatigue strength and excellent impact fracture resistance 
are required. 
0101. As is clear from the results shown in FIGS. 2 and 3. 
when the length of crystallized products in the billet was 10.0 
um or less and the interval between striations on the fatigue 
fracture Surface was 5.0 um or less, the forming load during 
extrusion was 0.9 or less with respect to an alloy defined in JIS 
6061. When the grain size of the extruded product was 50 um 
or less, the extruded product exhibited high fatigue strength 
and had a high Charpy impact value. 
0102. In Examples 2-1 and 2-2 in which the Mg, content 
was 0.55 to 0.8 mass %, the Si content was 0.9 to 1.2 mass %, 
the Mg-Si content was 0.9 to 1.5 mass %, and the excess Si 
content was 0.6 mass % or more, a fatigue strength of 180 
MPa or more and a proof stress of 370 MPa (i.e., higher than 
those achieved in Examples 1 to 5) were obtained. 
0103) In Examples 2-1 and 2-2, although the Si content 
was set to be close to the upper limit, the interval between 
striations was as Small as 1.0 Lum and the fatigue ratio was as 
high as 0.46 as a result of setting the excess Si content to 0.6 
mass % or more. Moreover, a high impact value of 70J/cm 
or more (excellent impact fracture resistance) was obtained. 
0104 FIG. 3 shows the formability evaluation results of 
the extruded products of the examples according to the inven 
tion and the extruded products of the comparative examples. 
0105. When producing automotive underbody parts or the 

like, an aluminum alloy that has been Subjected to a solution 
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treatment is generally subjected to press working or bending 
before subjecting the aluminum alloy to artificial aging. 
Therefore, the target n-value and the target r-value shown in 
FIG.3 that indicate formability are set to 0.23 or more and 0.7 
or more, respectively. 
0106 The aluminum alloy extruded products of the 
examples according to the invention achieved all of the target 
values, and did not produce cracks during the 60% elongation 
bending test. 
0107 Although only some embodiments of the present 
invention have been described in detail above, those skilled in 
the art will readily appreciate that many modifications are 
possible in the embodiments without materially departing 
from the novel teachings and advantages of this invention. 
Accordingly, all Such modifications are intended to be 
included within scope of this invention. 
What is claimed is: 
1. An aluminum alloy extruded product that exhibits excel 

lent fatigue strength and impact fracture resistance, the alu 
minum alloy extruded product comprising 0.3 to 0.8 mass % 
of Mg, 0.5 to 1.2 mass % of Si, 0.3 mass % or more of excess 
Siwith respect to the MgSistoichiometric composition, 0.05 
to 0.4 mass % of Cu, 0.2 to 0.4 mass % of Mn, 0.1 to 0.3 mass 
% of Cr, 0.2 mass % or less of Fe, 0.2 mass % or less of Zr, and 
0.005 to 0.1 mass % of Ti, with the balance being aluminum 
and unavoidable impurities, the aluminum alloy extruded 
product having a fatigue strength of 140 MPa or more, a 
fatigue ratio of 0.45 or more, and an interval between stria 
tions on a fatigue fracture surface of 5.0 Lim or less. 

2. The aluminum alloy extruded productas defined in claim 
1, the aluminum alloy extruded product being produced by 
extruding an aluminum alloy ingot that has a maximum 
length of Al-Fe-Si crystallized products of 10 um or less. 

3. The aluminum alloy extruded productas defined in claim 
1, the aluminum alloy extruded product having an average 
grain size of 50 um or less. 

4. The aluminum alloy extruded productas defined in claim 
1, a forming load during extrusion of the aluminum alloy 
extruded product being 0.9 or less with respect to an alloy 
defined in JIS 6061. 

5. The aluminum alloy extruded productas defined in claim 
1, the aluminum alloy extruded product that has been sub 
jected to a solution treatment having a Lankford value of 0.7 
O. O. 

6. The aluminum alloy extruded product as defined in claim 
1, the aluminum alloy extruded product that has been sub 
jected to a solution treatment having a work hardening expo 
nent of 0.23 or more. 

7. The aluminum alloy extruded productas defined in claim 
1, the aluminum alloy extruded product that has been sub 
jected to a solution treatment not producing cracks on its 
Surface when Subjected to a bending test that causes an outer 
surface elongation of 60% or more. 
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