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(57)  [Object] To provide a 7000-series aluminum al-
loy extruded product of which an increase in proof stress
or the like due to natural aging is suppressed by sup-
pressing the positive effect due to storage at room tem-
perature after extrusion, and a method of producing the

7000 ALUMINUM ALLOY EXTRUDATE AND PROCESS FOR PRODUCING THE SAME

same.

[Solution] An extruded product includes a 7000-se-
ries aluminum alloy, the 7000-series aluminum alloy hav-
ing an excess Mg content or an excess Zn content of less
than 0.5 mass% with respect to a stoichiometric compo-
sition shown by MgZn,.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a 7000-series
aluminum alloy extruded product that advantageously
suppresses a positive effect due to natural aging even
when the aluminum alloy is allowed to stand at room tem-
perature after extrusion and then subjected to artificial
aging, as compared with the case of subjecting the alu-
minum alloy to artificial aging immediately after extrusion,
and a method of producing the same.

BACKGROUND ART

[0002] An extruded product produced using a 7000-
series aluminum alloy is generally subjected to artificial
aging after extrusion to obtain desired mechanical prop-
erties.

[0003] Whenproducinganautomotive structural mem-
ber using such an extruded product, the extruded product
is generally subjected to secondary processing (e.g.,
bending) in a state in which the proof stress is low (i.e.,
before artificial aging), and then subjected to artificial ag-
ing.

[0004] However, an automotive structural member
may be required to have an impact energy absorption
within a given range.

[0005] For example, when an automotive bumper re-
inforcement member has high strength, but exhibits a
low energy absorption during side impact, the automobile
is deformed to a large extent. As a result, the repair cost
may increase, or the safety may be impaired.

[0006] A related-art 7000-series aluminum alloy ex-
truded product shows an increase in proof stress after
artificial aging when the extruded product is allowed to
stand at room temperature after extrusion. Therefore,
cracks tend to occur during side impact even if the proof
stress is high so that the impact resistance (toughness)
decreases.

[0007] Inthis case, secondary processing (e.g., bend-
ing) must be completed immediately after extrusion. This
makes process management difficult.

[0008] The patent document 1 discloses an automo-
tive bumper reinforcement member made of a 7000-se-
ries aluminum alloy. When using the 7000-series alumi-
num alloy disclosed in the patent document 1, transition
elements such as Mn, Cr, and Zr must be added to obtain
a fiber internal structure. Moreover, since overaging is
required, the hardenability (quench sensitivity) must be
taken into consideration. Therefore, the proof stress may
not increase depending on the cross section of the ex-
truded product. This complicates the production process
so that the production cost increases.

Patent Document 1: Japanese Patent No. 3772962
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DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

[0009] The invention may provide a 7000-series alu-
minum alloy extruded product of which an increase in
proof stress or the like due to natural aging is suppressed
by suppressing the positive effect due to storage at room
temperature after extrusion, and a method of producing
the same.

Means for Solving the Problems

[0010] The invention directed to an aluminum alloy ex-
truded product comprises a 7000-series aluminum alloy
according to the Japanese Industrial Standards (JIS), the
7000-series aluminum alloy having an excess Mg content
or an excess Zn content with respect to a stoichiometric
composition shown by MgZn, of less than 0.5 mass%.
[0011] Note thatthe stoichiometric composition shown
by MgZn, means that the ratio of components added is
MgZn,, and does not necessarily mean that the precip-
itate is MgZn,.

[0012] Inthe aluminum alloy extruded product, the alu-
minum alloy extruded product may have an Mg content
of 0.95 to 1.95 mass% and a Zn content of 5.10 to 7.90
mass%.

[0013] The alloy may be designed so that the Mg con-
tent and the Zn content are within the above ranges, and
the value A=Zn-5.36 XMg (mass%) is -2.64 to 0.50.
[0014] Inthe invention, other components may option-
ally be added to the aluminum alloy insofar as the alumi-
num alloy is an Al-Zn-Mg alloy containing aluminum as
a base metal.

[0015] In the aluminum alloy extruded product, an in-
crease in proof stress due to natural aging may be 15
MPa or less when comparing the proof stress of the alu-
minum alloy extruded product obtained by subjecting the
aluminum alloy to natural aging at 50°C or less for one
week after extrusion and then subjecting the resulting
product to artificial aging with the proof stress of the alu-
minum alloy extruded product obtained by subjecting the
aluminum alloy to artificial aging immediately after extru-
sion.

[0016] In the aluminum alloy extruded product, an in-
crease in hardness HV due to natural aging may be seven
or less when comparing the hardness of the aluminum
alloy extruded product obtained by subjecting the alumi-
num alloy to natural aging at 50°C or less for one week
after extrusion and then subjecting the resulting product
to artificial aging with the hardness of the aluminum alloy
extruded product obtained by subjecting the aluminum
alloy to artificial aging immediately after extrusion.
[0017] Note that HV indicates Vickers hardness.
[0018] Theinvention directed to a method of producing
an aluminum alloy extruded product comprises homog-
enizing a billet that is cast using the 7000-series alumi-
num alloy at 450 to 550°C, preheating the homogenized
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product at 480 to 540°C, extruding the preheated prod-
uct, and subjecting the extruded product to press quench-
ing at a cooling rate of 29°C/min or more.

[0019] When heating a cylindrical billet to a given tem-
perature and directly or indirectly extruding the billet us-
ing an extrusion press, a high-temperature extruded
product is extruded from an extrusion die. The term
"press quenching" used herein refers to cooling the ex-
truded product using a fan or the like to achieve effects
of quench (quenching effects).

[0020] In order to achieve sufficient effects of quench,
it is preferable that the preheating temperature of the
billet be set at 480°C or more and the cooling rate after
extrusion be set at 29°C/min or more.

[0021] Each component of the aluminum alloy is de-
scribed below.

Zn and Mg

[0022] Zn and Mg are bonded to improve the proof
stress due to precipitation hardening.

[0023] Therefore, the Zn content and the Mg content
are designed corresponding to the required proof stress.
One aspect of the invention is characterized in that the
excess Mg content or the excess Zn content with respect
to the stoichiometric composition shown by MgZn, is less
than 0.5 mass%.

[0024] Whendesigning the Mg contentand the Zn con-
tent as described above, it is particularly effective to set
the Mg content at 0.95 to 1.95 mass% and set the Zn
content at 5.10 to 7.90 mass%.

[0025] Inthis case, itis preferable that the value A=Zn-
5.36XMg be -2.64 to 0.50, taking the atomic weights of
Mg and Zn into consideration.

Cu

[0026] Cu reduces the potential difference between
the grain boundary and the inside of the grain with a small
amount of addition to improve the stress corrosion crack-
ing resistance. Cu also improves the proof stress.
[0027] If the Cu content exceeds 0.4 mass%, the ex-
trudability and the corrosion resistance deteriorate.
[0028] The Cu contentis preferably 0.3 mass% or less
from the viewpoint of corrosion resistance.

Mn, Cr, and Zr

[0029] Mn, Cr, and Zr are bonded to Al to form minute
compounds to suppress recrystallization so that a fiber
structure can be obtained.

[0030] Although each of Mn, Cr, and Zr serves as a
fiber structure-forming element, itis effective to add these
elements in combination. In particular, it is preferable to
add Zr in an amount greater than those of Mn and Cr
from the viewpoint of suppressing recrystallization. It is
necessary to control the content of each of these ele-
ments to less than 0.25 mass%. If the total content of
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these elements exceeds 0.25 mass%, the hardenability
increases so that a sufficient strength cannot be obtained
by air cooling.

[0031] Moreover, the size of compounds increases so
that the toughness deteriorates.

Fe

[0032] Fe is an unavoidable impurity. Fe is bonded to

Al and Si to form an Al-Fe-Si compound, or is bonded to
Al to form an Al-Fe compound.

[0033] Suchacompound tendstoserve as a breakage
starting point to decrease the toughness. Therefore, the
Fe content is 0.35 mass% or less, and preferably 0.20
mass% or less.

Si

[0034] Siis an unavoidable impurity. Si is bonded to
Al and Fe to form an Al-Fe-Si compound.

[0035] Suchacompound tends to serve as a breakage
starting point to decrease the toughness. Therefore, the
Si content is 0.1 mass% or less, and preferably 0.05
mass% or less.

Homogenization of billet

[0036] Abilletishomogenized to eliminate segregation
of the main components (e.g., Mg, Zn, and Cu) in the
billet and to divide and reduce the size of coarse Mn, Cr,
Zr, Fe, and Si compounds that are crystallized during
casting to decrease the toughness.

[0037] The homogenization temperature differs de-
pending on the aluminum alloy components (alloy se-
ries). The solution treatment temperature suitable for a
7000-series Al-Zn-Mg alloy is 450 to 550°C.

[0038] Itis preferable that the homogenization temper-
ature of the billet be high, preferably 480°C or more, and
ideally 520°C or more, while controlling the total content
of elements (e.g., Mn, Cr, and Zr) that tend to undergo
segregation at 0.25 mass% or less.

[0039] The upper limit of the homogenization temper-
ature is set at 550°C because local melting may occur if
the billet is held at a temperature of more than 550°C for
a specific period of time.

[0040] If the homogenization temperature is less than
450°C, crystallized products produced when casting the
billet are not sufficiently divided and reduced in size. As
a result, the toughness decreases.

Extrusion conditions

[0041] An Al-Zn-Mg high-strength aluminum alloy ex-
hibits poor extrudability as compared with a 6000-series
alloy. Therefore, the extrusion conditions are also impor-
tant factors.

[0042] The heating temperature of the billet is prefer-
ably 480 to 540°C. If the heating temperature is less than
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480°C, the billet may not be extruded due to high extru-
sion resistance. If the heating temperature exceeds
540°C, the proof stress tends to decrease.

[0043] The temperature of the extrusion die is prefer-
ably 440 to 500°C. If the temperature of the extrusion die
is less than 440°C, the billet may not be extruded due to
a decrease in material temperature. If the temperature
ofthe extrusion die exceeds 500°C, the die tends to break
during annealing.

[0044] The temperature of the extruded productimme-
diately after extrusion is preferably 580°C or less. If the
temperature of the extruded product exceeds 580°C, a
pickup occurs on the surface of the extruded product,
whereby the appearance may deteriorate.

Hollow cross-sectional shape of extruded product

[0045] FIGS. 3, 4A and 4B show cross section exam-
ples used for evaluation tests.

[0046] A double hollow cross section shown in FIG. 3
has a dimension a of 70 to 150 mm, a dimension b of 50
to 100 mm, and a thickness t of 1 to 6 mm.

[0047] A triple hollow cross section shown in FIG. 4A
has a dimension a of 40 mm<a<75 mm, a dimension b
of b<120 mm, and rib thicknesses of 3<t;<8, 1<t,<6,
1<t3,<6, and 1<t3,<6.

[0048] A cross section shown in FIG. 4B has a dimen-
sion a of a<40 mm, a dimension b of b<140 mm, and rib
thicknesses of 3<t;<8, 1<t,<6, 1<t;,<6, and 1<t3,<6.
[0049] Note that FIGS. 4A and 4B show schematic
cross sections. An upright rib may be provided outside
the peripheral rib.

[0050] The cross sections shown in FIGS. 3, 4A and
4B are examples of the cross section of a bumper rein-
forcement member provided on the front side and the
rear side of an automobile.

[0051] The side impact energy absorption during col-
lision is increased by forming a bumper reinforcement
member having a double hollow cross section or a triple
hollow cross section.

[0052] Moreover, cracks rarely occur during side im-
pact so that the toughness increases.

Effects of the Invention

[0053] In the invention, the content of Mg and Zn as
the main components of the 7000-series aluminum alloy
are set so that the excess Mg content or the excess Zn
content with respect to the stoichiometric composition
shown by MgZn, is less than 0.5 mass%. Therefore, a
positive effect due to storage at room temperature can
be suppressed so that a decrease in side impact energy
absorption can be suppressed.

[0054] Moreover, the time managementfrom extrusion
to secondary processing is facilitated.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0055]

FIG. 1 shows an aluminum alloy composition.

FIG. 2 shows evaluation results for an aluminum al-
loy extruded product.

FIG. 3 shows an example of a double hollow cross
section of an aluminum alloy extruded product ac-
cording to one aspect of the invention.

FIGS. 4A and 4B show an example of a triple hollow
cross section of an aluminum alloy extruded product
according to one aspect of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0056] Molten metal having the composition shown in
FIG. 1 (table) was prepared, and was cast into a cylin-
drical billet with a diameter of 204 mm. The billet was
homogenized at480 to 520°C for about 12 hours or more.
[0057] The value of each component shown in FIG. 1
indicates an analytical value or a significant value calcu-
lated from the analytical value.

[0058] Extruded products having a double hollow
cross section shown in FIG. 3 and extruded products
having a triple hollow cross section shown in FIGS. 4A
and 4B were air-cooled using a fan immediately after
extrusion, subjected to press quenching, and subjected
to two-stage artificial aging (90°Cx4 hours and
140°Cx14 hours), or subjected to artificial aging
(90°C <4 hours and 140°C <14 hours) after natural aging
at 40 (i.e., 50°C or less) for one week (seven days) to
obtain specimens. FIG. 2 (table) shows the 0.2% proof
stress (significant value) and the Vickers hardness HV
(significant value) (load: 5 kg) of each specimen.
[0059] A specimenformeasuringthe 0.2% proofstress
was prepared based on a JIS Z 2201 metal material ten-
sile test specimen, and the 0.2% proof stress was eval-
uated in accordance with JIS Z 2241 "Metal Material Ten-
sile Test Method".

[0060] The Vickers hardness HV was evaluated in ac-
cordance with JIS Z 2244 "Vickers Hardness Test Meth-
od".

[0061] Examples 1to7 indicate aluminum alloy extrud-
ed products according to the examples of the invention.
Comparative Examples 1 to 11 are provided to clarify the
characteristics of the aluminum alloy extruded products
according to Examples 1 to 7 of the invention.

[0062] In the table, an Mg content of 0.95 to 1.95 is
indicated as "Good", and a Zn content of 5.10 to 7.90 is
indicated as "Good".

[0063] A value A=Zn-5.36xMg of -2.64<A<0.50 is in-
dicated as "Good", an increase in 0.2% proof stress of
15 MPa or less is indicated as "Good", and an increase
in hardness HV (load: 5 kg) of 7 or less is indicated as
"Good".

[0064] The amount of MgZn, added was 6.38% in Ex-
ample 1, 7.95% in Example 2, and 8.90% in Example 3.
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The proof stress increased along with an increase in the
amount of MgZn, added.

[0065] This tendency was also observed for the com-
parative examples. However, when comparing Example
1 with Comparative Examples 1, 2, 3, 4, and 8, an in-
crease in proof stress due to natural aging was 9 MPa
(i.e., 15 MPa or less) in Example 1 in which the excess
Zn content (+exZn) was 0.02%. On the other hand, an
increase in proof stress due to natural aging was more
than 15 MPa in Comparative Examples 1, 2, 3, 4, and 8.
[0066] An increase in hardness HV due to natural ag-
ing was four (i.e., seven or less) in Example 1. On the
other hand, an increase in hardness HV due to natural
aging was 10 or more in Comparative Examples 1, 2, 3,
4, and 8.

[0067] Example 2 indicates a composition in which Zn
and Mg were balanced. In Example 3 in which the excess
Mg content (+exMg) was 0.41%, an increase in proof
stress due to natural aging was 15 MPa or less, and an
increase in hardness HV due to natural aging was seven
or less.

[0068] In Comparative Examples 5, 6, and 7 in which
the Zn content was increased to 5.40% (i.e., the Mg con-
tent was decreased), an increase in proof stress due to
natural aging was more than 15 MPa.

[0069] In Examples 4 to 7, the Mg content was set at
0.95 to 1.95 and the Zn content was set at 5.10 to 7.90,
and the relationship between the value A=Zn-5.36 xMg
and the positive effect due to natural aging was investi-
gated while setting the excess Mg content or the excess
Zn content with respect to the stoichiometric composition
shown by MgZn, at less than 0.5 mass%.

[0070] Whenthevalue Awas-2.64t00.50, anincrease
in proof stress due to natural aging (40°C X7 days) was
15 MPa or less, and an increase in hardness HV due to
natural aging was seven or less.

[0071] InComparative Example 8 in which the Mg con-
tent and the Zn content were within the design ranges,
but the excess Mg content was 0.72 mass% (i.e., 0.5
mass% or more) and the value A was -3.86 (i.e., -2.64
or less), an increase in proof stress was 16 MPa and an
increase in hardness HV was 11 (i.e., the target values
of the examples of the invention were exceeded).
[0072] In Comparative Examples 9, 10, and 11, when
the excess Mg content or the excess Zn content was less
than 0.5 mass%, but the Mg content was 5.10% or less
or the Zn content was 0.95% or less, an increase in proof
stress and an increase in hardness HV exceeded the
target values of the examples of the invention. Therefore,
it was found that it is preferable to set the Mg content and
the Zn content within the above-mentioned ranges, and
set the amount of MgZn, at 5.4% or more, and preferably
6.0% or more.

[0073] Inthe examples of the invention, the difference
due to natural aging at 40°C for one week was evaluated
by the proof stress value and the hardness. Since it was
confirmed that the positive effect due to natural aging is
suppressed, it is considered that the toughness is stabi-
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lized due to artificial aging so that the impact resistance
increases.

INDUSTRIAL APPLICABILITY

[0074] Since the aluminum alloy extruded products ac-
cording the examples of the invention can suppress the
positive effect due to artificial aging after extrusion, the
artificial aging effect after secondary processing is sta-
bilized even if the extruded product is allowed to stand
at room temperature for a long period of time. Therefore,
the aluminum alloy extruded products can be widely used
as 7000-series aluminum alloy extruded products utilized
in the field in which the required quality is strictly limited
to anarrow range, such as automotive bumper reinforce-
ment members.

Claims

1. An aluminum alloy extruded product comprising a
7000-series aluminum alloy, the 7000-series alumi-
num alloy having an excess Mg content or an excess
Zn content with respect to a stoichiometric compo-
sition shown by MgZn, of less than 0.5 mass%.

2. The aluminum alloy extruded product as defined in
claim 1, the aluminum alloy extruded product having
an Mg content of 0.95 to 1.95 mass% and a Zn con-
tent of 5.10 to 7.90 mass%.

3. The aluminum alloy extruded product as defined in
claim 2, the aluminum alloy extruded product having
avalue A indicated by a relational expression A=Zn-
5.36XMg (mass%) of -2.64 to 0.50.

4. The aluminum alloy extruded product as defined in
any one of claims 1 to 3, an increase in proof stress
due to natural aging being 15 MPa or less when com-
paring the proof stress of the aluminum alloy extrud-
ed product obtained by subjecting the aluminum al-
loy to natural aging at 50°C or less for one week after
extrusion and then subjecting the resulting product
to artificial aging with the proof stress of the alumi-
num alloy extruded product obtained by subjecting
the aluminum alloy to artificial aging immediately af-
ter extrusion.

5. The aluminum alloy extruded product as defined in
any one of claims 1 to 3, an increase in hardness
HV due to natural aging being seven or less when
comparing the hardness of the aluminum alloy ex-
truded product obtained by subjecting the aluminum
alloy to natural aging at 50°C or less for one week
after extrusion and then subjecting the resulting
product to artificial aging with the hardness of the
aluminum alloy extruded product obtained by sub-
jecting the aluminum alloy to artificial aging immedi-
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ately after extrusion.

A method of producing an aluminum alloy extruded
product, the method comprising homogenizing a bil-
let that is cast using the 7000-series aluminum alloy
as definedin any one of claims 1to 5 at450 to 550°C,
preheating the homogenized product at 480 to
540°C, extruding the preheated product, and sub-
jecting the extruded product to press quenching at
a cooling rate of 29°C/min or more.

10

15

20

25

30

35

40

45

50

55

10



EP 2 141 253 A1

avi pooy  STT 0ra 00 oS ra | 000 | 200 ol ssv | 100 food sT1 | 100 | 000 | svo | oo [gnmuua
avi® hoor oo 1 3]1] 000 < e 000 200 w i SEP 100 foui swe 000 100 1o 00 aﬁuﬁ%&ﬂ«%a
wogen R} X9 WO | me f PR W0 | w00 fon] ov ] 00 fvl O] 00 | 100 ] U0 | D0 labibbii
avi Jowi OFE 000 zLo £69 ma | 610 | 200 Joool vws | 100 food 181 | o | szo | sro | oo | f3lmed
R AL b8 000 iy f ma | 1o | 2o |woy 68s | 000 |wi owe | ooo | oro | sro | w0 |3,
ai fowi LT 901 000 $6¢€ ™ | 810 | 200 feoo; 66§ | 000 fouj ZOO [ 000 | 910 | 910 | (00 [{iuRE,
ava  Java 681 181 000 wy TH 120 700 Juoon} $9S woe ol oro 000 €1o 910 £00 ;M_mﬁﬁwﬂg
o ES oo oot ov'9 g | o000 | o0 fwool ovs | 1wo |wl omz | ooo | wo | ro | voo | fwvxa
ava paviy o pET 000 050 o9 g | 000 | 200 fwosi ovs | 1060 food 06T | 100 | 000 | Sro | <00 |,y
A M 0 o 000 89 d 000 oo ooy 8ES wo poxr 001 100 000 <10 POO | G dmvd
v poves - TOL 001 000 89 ™d | 000 | 200 fwooi g9 | 000 o oot | ooo | wo | svo | poo |l
B e oo w0 $61 L 000 00 juoont OL'9 100 joont €1 100 ) <10 <oo L LIV XA
oy wo | o0 | 2 | ™a | 000 | z00 foood zre | o0 fed sT1 | 100 | 100 | s10 | 500 [oumdwyxa
Sl s BLLE w0 oo o9 Td | 000 | zoo Joooi ows | 100 oo ov1 | 100 00 | <10 | <00 learamvsa
aoon fanor Yo owo 000 ) T™d 000 200 kol gre 100 worl  OO1 000 100 1o 00 A——
o st oo o 068 ™ 610 200 juooni 084 100 og1 100 0 10 PO (R
aoon faoo ooo 000 000 6L g oo 7200 |ooori ore 100 boni szi 700 o 10 00 |z aramvxa
anon faoo: ¥o0 200 0oo g9 Todq 000 200 oo O¥S 100 foor OOl 100 000 910 v00 |t arawvxa
¢ o (@) ageon apges | O (2) (@

g |I0SVEIT ] () W) | aWdof v |z ) u v 5 o || 0 | | s

Z e s wZ=y LNNOWY

(%SSVIN) LNINOJINOD "TVOINTHD

1°DId




EP 2 141 253 A1

OL UNA HONHIHAAIA

(MIxD.0F) DNTOV TVHNLYN

ONIOV "IVUNLVN LNOHLIM

oa| gl ow| g L1 ¥SE c01 TG I
aa | 02 |aw | 2¢ 98 e 99 012 |
wal g few | gp zol 0LZ 2L 122 S TN |
aval 11 faw| 91 891 19 a1 Shb S x|
ol A e I 101 £LT 5L T piidvivanoo
ava | 1L fova| g Z8 L2 13 212 REATULEN
| SL Jow) v 63 L52 vi £2¢ ALV ROD
e 0 o] &S 691 Ly 6¢1 81F  hLAivivanon
awa| 21 ave 3 vl 60% sl GLE ALV o0
aval €1 |aw| 82 £zl She oLl Lig REHERiLEN
waf 9L Jaw| b sl 8LE 611 PPE aidvivanoD
aonf 2 fooonf G 891 66% 991 d4 L AIANYXA
awoof g fawes) g 851 85¥ 961 r4e 9 AIdWYXA
(IS I S (T I X 8¢l 68¢ gel 1753 ¢ AIdWVXA
awmf g ool g o1t 2 Lot 91¢ p ATANYXA
awoof € 01 LLl 49 2Ll Zvs & VXY
wml 7 fwe] 2 1St A2 6vl 02t 2 1NV
awoof g ool g 81l 06¢ Ll 843 [ ATANVXE
(*dIN) (edIN) (edIN)
¢AH SSHULS GAH SSHULS SAH SSAYLS
A008d %é'0 A004Ud %é'0 A00Ud %60
ONIDV "IVHLLVN

¢ O



EP 2 141 253 A1

FIG. 3

1 V' / Ll bkl L L Ll l / iommdembembmirmbomimtnmbmmindambndnnl. /.

\\\\\\\\\\\\\\\

< ) —) .

—lE



EP 2 141 253 A1

|

H

)

I

L)

/

dv DIld

~N

I

ZJ

AN

Vv DIld

10



EP 2 141 253 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2008/055408

A. CLASSIFICATION OF SUBJECT MATTER
C22C21/10(2006.01)1i, B21C23/00(2006.01)1, C22F1/053(2006.01)1i, C22F1/00
(2006.01)n

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
C22C21/00-21/18, B21C23/00, C22F1/04-1/057, C22F1/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2008
Kokai Jitsuyo Shinan Koho 1971-2008 Toroku Jitsuyo Shinan Koho 1994-2008

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 09-310141 A (Nippon Light Metal Co., Ltd.), 1-6
02 December, 1997 (02.12.97),

Claim 2; samples No.3 and No.4 according to the
embodiments of this invention on the table 1
(Family: none)

X JP 08-144031 A (The Furukawa Electric Co., 1-6
Ltd.),

04 June, 1996 (04.06.96),

Claim 1; alloys No.l and No.2 according to this
invention on the table 1

(Family: none)

X JP 09-268342 A (Aisin Keikinzoku Co., Ltd.), 1-3
14 October, 1997 (14.10.97),

Claim 2; alloys A and B on the table 1
(Family: none)

Further documents are listed in the continuation of Box C. |:| See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the international filing  “X”  document of particular relevance; the claimed invention cannot be

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

date considered novel or cannot be considered to involve an inventive

cited to establish the publication date of another citation or other “y”
special reason (as specified)

“0O”  document referring to an oral disclosure, use, exhibition or other means

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the art

priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
05 June, 2008 (05.06.08) 17 June, 2008 (17.06.08)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
| Facsimile No Telephone No.
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C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

JP 59-140346 A (Mitsui Aruminiumu Kogyo
Kabushiki Kaisha),

11 August, 1984 (11.08.84),

Page 2, left column, line 16 to right column,
line 1; alloy I according to the invention on
the table 1

(Family: none)

JP 2006-233336 A (Kobe Steel, Ltd.),
07 September, 2006 (07.09.06),

Table 1 in Par. Nos. [0017], [0018]
(Family: none)

1-3

Form PCT/ISA/210 (continuation of second sheet) (April 2007)
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PCT/JP2008/055408
Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The invention of claims 1-3 and 6 is directed to a 7000 aluminum alloy
extrudate wherein in the composition of contained Mg and Zn components, the
mutual quantitative relationship between Mg and Zn contents is specified,
or a process for producing the same.

The invention of claimsg 4 and 6 is directed to an aluminum alloy extrudate
wherein in addition to claims 1-3, the upper limit of the effect of proof
strength increase by natural aging is specified, or a process for producing
the same.

The invention of claims 5 and 6 is directed to an aluminum alloy extrudate
(continued to extra sheet)

L. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.
2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of

additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee.

I:‘ The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2007)
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Continuation of Box No.III of continuation of first sheet (2)

wherein in addition to claims 1-3, the upper limit of the effect of
hardness increasebynaturalagingisspecified, oraprocess forproducing
the same.
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