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(57) Abstract: In the bonding of an aluminum alloy material (11) to a steel material (12) by TIG welding, a tungsten electrode (1)
which has a tip having a diagonally cut tip face (2) and asymmetrical to the electrode center axis (6) is used. The tungsten electrode
(1) is oriented toward the welding line from the upper side of the aluminum alloy material (11) in such a manner that the tip face side
of the tungsten electrode (1) faces the aluminum alloy material (11) side and the tip (2a) of the tip face (2) faces the steel material
(12) side. In this manner, an arc (3) from the tip (2a) is directed to the steel material (12) side.
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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. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I 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. I:l 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. 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:
See extra sheet.

L I:l 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
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3. I:l 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 I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
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I: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.
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Continuation of Box No.III of continuation of first sheet (2)

The invention described in claim 1, the invention described in claim
3 and the invention described in claim 4 share a common technical feature
“a bonding method comprising superimposing an aluminum alloy material
and a steel material on each other and performing the fillet welding
of the resulting product by direct current TIG welding while supplying
a flux cored wire”.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
makeacontributionover thepriorartinthelight of thecontentsdisclosed
in the document 1.

Further, there is no other same or corresponding special technical
feature between these inventions.

Accordingly, the following three inventions (invention groups) are
involved in claims.

(Invention 1) the inventions of claims 1, 2 and 5

The method, in which a tungsten electrode having an asymmetric tip
shape is used.

(Invention 2) the invention of claim 3

The method, in which the tip of a bar-shaped tungsten electrode is
placed at a position 0 mm or more and less than 3.5 mm away from the
end part of the aluminum alloy material along the aluminum alloy material
when observed in a direction parallel to the aluminum alloy material
and a position 2.0 mm or more and less than 4.5 mm away from the surface
of the aluminum alloy material when observed in the vertical direction,
while tilting the tungsten electrode at an angle of 5° to 35° exclusive
toward the aluminum alloy material side.

(Invention 3) the invention of claim 4

The method, in which the tip of a bar-shaped tungsten electrode is
placed at a position 2.0 mm or more and less than 4.5 mm away from the
surface of the aluminum alloy material when observed in the wvertical
direction while tilting the tungsten electrode at an angle of 35° or
more and less than 60° toward the steel material side, so that a position
at which an extended line of the center axis of the tungsten electrode
intersects with the surface of the aluminum alloy material is located
at a position 1.0 mm or more and less than 3.0 mm away from the end part
of the aluminum alloy material along the aluminum alloy material.
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