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(87) Abstract: Provided is an aluminum alloy forged product containing: 0.25-0.55 mass% of Cu; 0.60-1.25 mass% of
Mg; 0.95-1.4 mass% of Si; 0.35-0.60 mass% of Mn; 0.15-0.30 mass% of Fe; at most 0.25 mass% of Zn; 0.050-0.30 mass%
of Cr; 0.01-0.1 mass% of Ti; 0.0010-0.030 mass% of B; and 0.0010-0.050 mass% of Zr, wherein the Fe/Mn ratio is less
than 1.4, the remainder consists of Al and unavoidable impurities, the number density of Mn-containing precipitates within

2.0 pm including grain boundaries is 4/pm” or more, and when the fraction of high-angle grain boundaries having a crystal
misorientation of 15° or more is 27% or less, the impact value at room temperature is 10 J/cm? or more.
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A.

CLASSIFICATION OF SUBJECT MATTER

C22C 21/02(2006.01)i; C22C 21/06(2006.01)i; C22F 1/05(2006.01)i; C22F 1/00(2006.01)n
FI.  C22C21/02; C22F1/05; C22C21/06; C22F1/00 602; C22F1/00 624; C22F1/00 630B; C22F1/00 631A; C22F1/00 681;
C22F1/00 682; C22F1/00 683; C22F1/00 691A; C22F1/00 691B; C22F1/00 691C; C22F1/00 692Z; C22F1/00 694B

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; C22F1/04-1/057; C22F1/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2024
Registered utility model specifications of Japan 1996-2024
Published registered utility model applications of Japan 1994-2024

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 2022-93990 A (SHOWA DENKO K.K.) 24 June 2022 (2022-06-24) 1-8
claims, paragraph [0051], examples, particularly table 1
1-8
X JP 2021-143374 A (SHOWA DENKO K.K.) 24 September 2021 (2021-09-24) 1-8
claims, paragraph [0027], examples, particularly table 1
Y 1-8
X WO 2007/114078 Al (KABUSHIKI KAISHA KOBE SEIKO SHO) 11 October 2007 1-6
(2007-10-11)
claims, paragraphs [0042], [0113], tables 1-4, in particular Al alloy numbers B-D, N in
tables 1-4
Y 1-8
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 date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be
“B earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family
«p>” document published prior to the international filing date but later than
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
26 January 2024 06 February 2024
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire text, in particular claims, examples, table 1 and table 2

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2013/114928 Al (KABUSHIKI KAISHA KOBE SEIKO SHO) 08 August 2013 1-6
(2013-08-08)
claims, paragraphs [0043]-[0046], table 1 and table 2, in particular, alloy number 1,9, 1B
in table 1 and table 2
1-8
X WO 2015/146654 Al (KOBE STEEL, LTD.) 01 October 2015 (2015-10-01) 1-6
claims, paragraph [0103], table 1 and table 2, in particular, alloy number 6 in table 1 and
table 2
Y 1-8
P, X WO 2023/139960 A1 (RESONAC CORP.) 27 July 2023 (2023-07-27) 1-8
claims, paragraphs [0025], [0027], examples, in particular example 2 in table 1, comparati
ve example 1, table 2
P, Y 1-8
P, X JP 2023-161784 A (RESONAC CORP.) 08 November 2023 (2023-11-08) 3-8
paragraphs [0101]-[0103], in particular comparative example 1 in table 2 and table 1
A JP 2006-274415 A (KOBE STEEL, LTD.) 12 October 2006 (2006-10-12) 1-2
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Box No. III 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:

In regard to the aluminum alloy forging material in Japanese Patent Application No. 2022-210255, which is the
application serving as the basis for claiming priority, the characteristics of "the conductivity after forging is 25%
TIACS to 35% IACS, and the Rockwell scale HRF is 62 to 82" are not mentioned, and are also not obvious.

Therefore, the claim of priority is not recognized for claims 1-2.

In regard to the aluminum alloy forged product in Japanese Patent Application No. 2022-210255, which is the
application serving as the basis for claiming priority, the feature of "the number density of precipitate containing

Mn having a size of 0.2 um or less within 1.5 um including grain boundaries is at least 4/Mrn2" is identified, but the
characteristics of "the number density of precipitate containing Mn within 2.0 pm including grain boundaries is at

least 4/Mm2" specified in claims 3-8 is not mentioned. The latter is broader than the former, and the latter includes

the feature of "the number density of precipitate containing Mn of any size within a range of 1.5-2.0 um from grain

boundaries is at least 4/Mm2", "the number density of precipitate containing Mn is not included at all within a range

of 1.5 um from the grain boundaries”, etc. Thus, the feature of the latter is also not obviously derived from the
former.
Therefore, the claim of priority is not recognized for claims 3-8.

Due to priority not being recognized, WO 2023/139960 Al is a document which was well known prior to the
filing date (the reference date for determination).

The claims are classified into the following two inventions.

(Invention 1) Claims 1-2

A group of inventions in claims 1-2 shares component compositions and relate to being an aluminum alloy
forging material in which the electroconductivity after forging is 25% IACS to 35% IACS, and the Rockwell scale
HREF is 62 to 82. Thus, this group of inventions is classified as invention 1.
(Invention 2) Claims 3-8

A group inventions in claims 3-8 shares, with claim 1 classified as invention 1, the feature relating to the
component composition range and forging, but this feature is disclosed in the claims and example 2 of WO
2023/139960 A1l. Therefore, the feature does not make a contribution over the prior art and is not a special technical
feature (STF). No other identical or corresponding STFs are found between claims 3-8 and the invention as in claim
1. Furthermore, the inventions in claims 3-8 do not depend from claim 1. Additionally, the inventions in claims 3-8
are not substantially identical to or similarly closely related to any of the claims classified as invention 1.

Therefore, the inventions in claims 3-8 are classified as invention 2 as a result of sharing component compositions
and being inventions relating to an aluminum alloy forged product in which the number density of precipitate

containing Mn within 2.0 um including grain boundaries is at least 4/Mm2, the ratio of large-angle grain boundaries
having a crystal orientation difference of at least 15° is 27% or lower, and the impact value at a normal temperature

is 10 J/em® or greater.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

1. D 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. D 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. D 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.

D 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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Information on patent family members
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Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
Ip 2022-93990 A 24 June 2022 (Family: none)
Ip 2021-143374 A 24 September 2021 (Family: none)
WO 2007/114078 Al 11 October 2007 us 2009/0000705 Al
claims, paragraphs [0061],
[0132], tables 1-4, in particular
Al alloy numbers B-D, N in
tables 1-4
EP 2003219 A2
CN 101365818 A
KR 10-2008-0102414 A
JP 2008-163445 A
WO 2013/114928 Al 08 August 2013 us 2014/0367001 Al
claims, paragraphs [0052]-
[0057], tables 1 and 2, in
particular alloy numbers 1, 9,
1B in table 1 and table 2
EP 2811042 Al
CN 103975085 A
JP 2013-177672 A
WO 2015/146654 Al 01 October 2015 us 2017/0073802 Al
claims, paragraphs [0167],
table 1 and table 2, in particular
alloy number 6 in table 1 and
table 2
EP 3124633 Al
CN 106103765 A
JP 2015-193903 A
WO 2023/139960 Al 27 July 2023 JP 2023-104587 A
claims, paragraphs [0025],
[0027], examples, in particular
example 2 in table 1,
comparative example 1, table 2
CN 116783315 A
Ip 2023-161784 A 08 November 2023 (Family: none)
Ip 2006-274415 A 12 October 2006 (Family: none)
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