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TITLE OF THE INVENTION

Joint Structure for Metal Plates
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a structure of
joining two metal plates with each other, by shape changes
of these metal plates to be joined with each other.
Description of the Background Art

In relation to joining of metal plates, there have.
generally been proposed various joint structures employing
welding, riveting, caulking, curling and the like.

In portions which are exposed on a merchandise,
however, a painting operation is preferabiy omitted by
employing painted steel plates. In this case, employment
of the joint structu£é3by welding is inefficient since the
joint portions ;ust 5;“;gain painted affér the welding.

In the joint structure employing riveting, on the
other hand, rivets are required in addition to the metal
plates to be joined with each other, while complicated
operations such as formation of holes for receiving the
rivets, and insertion and caulking of the rivets, with
requirement for specific apparatuses.

In the joint structure utilizing plastic deformation
such as caulking or curling, painted steel plates can be

employed to omit the painting operation. However, this
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10 general ly been proposed various joint structures enploying wel ding,
fiveting, caulking, curling and the like. In portions which are exposed on
~a merchandi se, however, a painting operation is preferably onmtted by

enpl oying painted steel plates. In this case, e ' he j oi nt
structure by welding is inefficient since the ] e again
painted after the welding. In the joint structure enpF&yiAgeni vetifig, on
the other hand, rivets are required in addition to the netal ———+

structure requires a specific mold, a specific apparatus
etc. in joining.

Japanese Patent Publication No. 5-62241 (1993)
discloses a joint structure for metal plates, which can

5 solve the aforementioned problems. According to the joint
structure which is disclosed in this gazette, metal plates
can be readily joined with each other with no requirement
for a specific apparatus.

Figs. 17 to 22 are adapted to illustrate the joint

.10 structure which is disclosed in Japanese Patent
Publication No. 5-62241.

Referring to Fig. 17, a plurality of joint portions 3
are formed in relation to joining of first and second
metal plates 1 and 2. In the respective joint portions 3,

15 lugs 4 which are formed on the first metal plate 1 extend
toward the secoﬂd metal plate 2 and downwardly press parts
of an end portion of the second metal plate 2, as if the
second metal plate 2 is stitched into the first metal
plate 1. |

20 The joint structure shown in Fig. 17 is obtained in
the following manner: Referring to Fig. 18, the first and
second metal plates 1 and 2 are first prepared. The
second metal plate 2 is subjected to no preliminary
working. On the other hand, the first metal plate 1 is

25 provided with the lugs 4 to have openings 5.
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Fig. 19 is a plan view showing a lug 4 which is still
in an unraised state. As shown in Fig. 19, a clearance 6
is formed between opening edges 5a defining the size of
each opening 5 of the first metal plate 1 and each lug 4.
The clearance 6 is rendered larger than the thickness of
the second metal plate 2.

Fig. 20 is a plan view showing the first and second
metal plates 1 and 2 which are joined with each other.
Figs. 21 and 22 are sectional views taken along the lines
A - A and B - B in Fig. 20 respectively.

As shown in Figs. 21 and 22, a part 2a of the end
portion of the second metal plate 2 which is superposed
with the first metal plate 1 is press-molded with the lug
4 to be press-fitted into the opening 5 without béing cut
off from the remaining portion 2b, in a state held between
the opening 5 and the lug 4 of the first metal plate 1.

In the joined state, the press-fitted portion 2a of
the second metal plate 2 is in contact with the opening
edges 5a of the first metal plate 1, as shown in Figs. 21
and 22.

According to the joint structure shown in Figs. 17 to
22, it is possible to readily join metal plates to be
joined with each other with no requirement for a specific
working apparatus. However, this joint structure still

has a point to be improved.



2 structure requires a specific nold, a specific apparatus etc. in joining.
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As described with reference to Fig. 19, the clearance

6 which is larger than the thickness of the second metal
plate 2 is present between each lug 4 and the opening
edges 5a of the first metal plate 1. As shown in Figs. 21
and 22, therefore, a portion 2c connecting each press-
fitted portion 2a and the remaining portion 2b of the
second metal plate 2 extends in a direction not
perpendicular to but inclined with respect to the surface
direction. Therefore, the contact force between the
press-fitted portion 2a of the.second metal plate 2 and
the opening edges 5a of the first metal plate 1 is so weak
that misregistration may be caused between the metal
plates 1 and 2.
SUMMARY OF THE INVENTION

An object of the present invention is to improve the
joint Structure for metal plates which is disclosed in
Japanese Patent Publication No. 5-62241. In more concrete
terms, the object of the present invention is to provide a
joint structure which can provide stronger contact force.

The joint structure for metal plates according to the
present invention is characterized in the following
points: A first metal plate is provided with a lug to
have an opening. An end portion of a second metal plate
which is superposed with the first metal plate is

partially press-molded with the lug, to be press-fitted



for a specific apparatus. Figs. 17 to 22 are adapted to illustrate the
Joint 10 structure which is disclosed in Japanese Patent Publication No.
5-62241. Referring to Fig. 17, a plurality of jgint portions 3 are forned
inrelation to joining of first and second net § 2
respective joint portions 3, 15 | ugs 4 whic
netal plate 1 extend toward the second netal p
parts

into the opening in a-state held between the opening and

the lug. The press-fitted portion of the second metal

plate has a cutoff portion which is cut off from the

remaining portion, and a connected portion which is not
5 cut off from but connected with the remaining portion.

The press-fitted portion of the second metal plate is
firmly connected with the remaining portion through the
connected portion, not to be cut off from the remaining
portion. On the other hand, the cutoff portion of the

10 second metal plate has large contact force since the same
strikes and comes into contact with opening edges of the
first metal plate. According to the present invention,
therefore, a joint structure providing stronger contact
force is attained.

15 In an embodiment of the present invention, a
clearance between the opening edges defining the size of
the opening of the first metal plate and the lug is
smaller in a portion corresponding to the cutoff portion
of the press-fitted portion, and larger in a portion

20 corresponding to the connected portion. Preferably, the
clearance is rendered smaller than 30 % of the thickness
of the second metal plate in the portion corresponding to
the cutoff portion of the press-fitted portion, and larger
than the thickness of the second metal plate in the

25 portion corresponding to the connected portion.



of an end portion of the second netal plate 2, as if the second netal plate
.2 is stitched into the first netal plate 1. 20 The joint structure
shown in Fig. 17 is obtained in the follow ng manner: Referring to Fig. 18,
the first and second netal plates 1 and 2 arqg[ Ta
netal plate 2 is subjected to no prelimnary ImEeft fer hand,
the first netal plate 1 is 25 . provided w
5. el

In another embodiment of the present invention, the
lug of the first metal plate is provided along its outer
edges with an embedded portion which is flush with the
remaining portion of the second metal plate and a mount

5 portion mounting the remaining portion of the second metal
plate. The cutoff portioﬁ is positioned under the
embedded portion, while the connected portion is
positioned under the mount portion.

The foregoing and other objects, features, aspects

10 and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Fig. 1 is a perspective view showing an embodiment of
the present invention;

Fig. 2 is a plan view showing a lug which is still in
an unraised state;

Fig. 3 is a perspective view showing the lug which is

20 in a raised state;

Fig. 4 is a plan view showing the embodiment of the
present invention;

Fig. 5 is a plan view showing a press-fitted portion
of a second metal plate; |

25 Fig. 6 is a sectional view taken along the line C - C



3 Fig. 19 is a plan view showing a lug 4 which is still in an unraised
State. As shown in Fig. 19, a clearance 6 is fornmed between openi ng edges
Sa defining the size of each opening 5 of the first nmetal _plate 1 and each
lug 4. 5 The clearance 6 is rendered | arg e 1) '

,'_'_______,..___.._.
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in Fig. 4;

Fig. 7 is a sectional view taken along the line D - D
in Fig. 4;

Fig. 8 is a sectional view taken along the line E - E

5 in Fig. 4;

Fig. 9 is a sectional view taken along the line F - F
in Fig. 4;

Fig. 10 is a plan view showing a lug of a first metal
plate employed in another embodiment of the present

10 invention;

Fig. 11 is a perspective view showing the lug which
is in a raised state;

Fig. 12 is a plan view showing a lug of a first metal
plate employed in still another embodiment of the present

15 invention;

Fig. 13 is a perspective view showing the lug which
is in a raised state;

Fig. 14 illustrates the bottom surface of a punch;

Fig. 15 is a sectional view showing a state of press

20 molding with the punch;

Fig. 16 is a sectional view showing a state of press
molding with the punch in a position different from that
shown in Fig. 15;

Fig. 17 is a perspective view showing a joint

25 structure which is disclosed in Japanese Patent



the second netal plate 2. Fig. 20 is a plan view showi ng the first and

second netal plates 1 and 2 which are joined wwth each other. Figs. 21 and
22 are sectional views taken along the lines 10 A- Aand B- Bin Fig.
20 respectively. As shown in Figs. 21 and 22, a part 2a of the end portion
of the second netal plate 2 which is superpo wthe | tal plate
1is press-nolded with the lug 4 to be press}fiti8 SHEENHAS deeppilEni Ng 5

wi t hout bei ng cut REPLACED

Publication No. 5-62241;
Fig. 18 is a perspective view showing first and
second metal plates;
Fig. 19 is a plan view showing a lug which is still
5 in an unraised state;
Fig. 20 is a plan view showing the joint structure
which is disclosed in Japanese Patent Publication No. 5-
62241;
Fig. 21 is a sectional view taken along the line A -
10 A in Fig. 20; and
Fig. 22 is a éectional view taken along the line B -
B in Fig. 20. |
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 is a perspective view showing the appearance
15 of a joint structure according to an embodiment of the
present invention. A plurality of joint portions 13 are
: formed in joining of first and second metal plates 11 and
12. The first metal plate 11 is provided with lugs 14, to
have openings 15 (Fig. 3). The second metal plate 12 is
20 subjected to no preliminary working. Parts of an edge of
the second metal plate 12 are bress-molded with the lugs
14, to be press-fitted into the openings 15 in a state
held between the openings 15 and the lugs 14 of the first

metal plate 11.

25 Fig. 2 is a plan view showing each lug 14 which is in



15 off fromthe remaining portion 2b, in a state held between the
opening 5 and the lug 4 of the first metal plate 1. In the joined state,
the press-fitted portion 2a of the second netal plate 2 is in contact with

t he openi ng edges 5a of the first netal plate_l_as shown.in 21 20
and 22. According to the joint structure sho Tl—ﬂSrQI—@%THWS ég_:_r@ it is
possible to readily join netal plates to be jii ned g¢pincEs r wth no

requi renent for a specific

a still unraised state, and Fig. 3 is a perspective view
showing the lug 14 which is in a raised state.
.As shown in Figs. 2 and 3, each lug 14 of the first
metal plate 11 is provided along its outer edges with
5 recesses l4a and linear portions 14b. Similarly, recesses
15a and linear portions 15b are provided along opening
edges defining the size of each opening 15.
Each lug 14 shown in Figs. 2_and 3 is formed in the
following manner, for example: First, elliptic holes are
10 formed in the first metal plate 11, thereby providing the
recesses l4a and 15a. Then, the linear portions 14b and
15b are formed by shearing.
The maximum clearance between each recess l4a of each
lug 14 and each recess 15a of each opening 15 is
15 preferably rendered larger than the thickness of the
second metal plate 12. On the other hand, the clearance
between each linear portion 14b of each lug 14 and each
linear portion 15b of each opening 15 is rendered smaller
than 30 % of the thickness of the second metal plate 12.
20 Fig. 4 is a plan view showing the first and second
metal plates 11 and 12 which are joined with each other,
and Figs. 6, 7, 8 and 9 are sectional views taken along
the lines C - C, D - D, E - E and F - F in Fig. 4
respectively. Fig. 5 is an illustrative plan view showing

25 each press-fitted portion 16 of the second metal plate 12.



wor ki ng apparatus. However, this joint structure still 25 has a point to
be inproved. 4 As described with reference to Fig. 19, the clearance 6
which is larger than the thickness of the second netal plate 2 is present
bet ween each lug 4 and the opening ==
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Referring to Figs. 4 and 5, parts of an end portion
of the second metal plate 12 are press-molded with the
lugs 14, to be press-fitted into the openings 15 in a
state held between the openings 15 and the lugs 14 of the
5 first metal plate 11. Each press-fitted portion 16 of the
second metal plate 12 has cutoff portions l6a which are
cut off from the remaining portion 17, and connected
| portions 16b which are not cut off from but connected with
the remaining portion 17. The cutoff portions l1l6a are
10 formed by shearing of the second metal plate 12 in press
molding, since the clearances between the linear portions
14b and 15b of each lug 14 and each opehing 15 of the
first metal plate 11 are smaller than the thickness of the
second metal plate 12. On the other hand, the second
15 metal plate 12 is not shorn in the parts of its end
portion which are press-fitted through the lugs 14 but
these parts remain as the connected portions 16b since the
maximum clearances between the recesses l4a and 15a of
each lug 14 and each opening 15 of the first metal plate
20 11 are larger than the thicknéss of the second metal plate
12,
In the position shown in Fig. 6, the press-fitted
portion 16 of the second metal plate 12 is connected to
the remaining portion 17 through the connected portion

25 16b. The connected portion 16b, which extends obliquely

~10-



edges 5a of the first nmetal plate 1. As shown in Figs. 21 5 and 22,
therefore, a portion 2c connecting each press- fitted portion 2a and the
remai ning portion 2b of the second netal plate 2 extends in a direction not
perpendi cular to but inclined with respect to the surface di :

Therefore, the contact force between the 10 vy
the second netal plate 2 and the.opening edges 51—53%%%&%5 st

1 is so weak that m sregistration may be cause@zggéggggkﬁﬁ-—=¢¢z;:

with respect to the surface direction, has relatively weak

contact force against the first metal plate 11.
.In the position shown in Fig. 7, the press-fitted

portion 16 of the second metal plate 12 is cut off from

5 the remaining portion 17 by shearing. Therefore, the
cutoff portion 16a of the press-fitted portion 16 strikes
and comes into contact with the linear portion 15b of the
firét metal plate 11. This contact force is so strong
that no misregistration is caused along arrow X. .

10 In the position shown in Fig. 8, the press-fitted
portion 16 of the second metal plate 12 is connected with
the remainihg portion 17 through the connected portion
16b.

In the position shown in Fig. 9, the press-fitted'

15 portion 16 of the second metal plate 12 is cut off from
the remaining portion 17 by shearing. Therefore, the
cutoff portion 16a of the presé-fitted portion 16 strikes
and comes into contact with the linear portion 15b of the
opening 15 of the first metal plate 11. This contact

20 force is so strong that no misregistration is caused along
arrow Y.

As clearly understood from the above description, the
press-fitted portions 16 of the second metal plate 12 have
the cutoff portions 16a which are cut off from the

25 remaining portions 17 and the connected portions 16b which

-11-



plates 1 and 2. SUMVARY OF THE | NVENTI ON 15 An object of the _
present invention is to inprove the joint structure for netal plates which
is disclosed in Japanese Patent Publication No. 5-62241. In more concrete
terms, the object of the present invention is to provide a joint structure
whi ch can provide stronger contact force. ——————The ] structure
for metal plates according to the present |[nU#BSHEETiIHASBEERdL erized in the
fol |l owi ng REPLACED

are not cut off from but connected with the remaining
portions 17, whereby a strong joint structure is obtained
with no misregistration.
Figs. 10 and 11 illustrate another example of each

5 lug 24 of a first metal plate 21. 1In the structure shown.
in these figures, the lug 24 of the first metal plate 21
includes recesses 24a and linear portions 24b. On the
other hand, an opening 25 has only linear opening edges.
Also in this embodiment, the maximum clearances between

10 the recesses 24a of the lug 24 and the opening edges of
the opening 25 are rendered larger than the thickness of a
second metal plate to be joined with the first metal plate
21. On the other hand, the clearances between the linear
portions 24b of the lug 24 and the opening edges of the

15 opening 25 are rendered smaller than 30 % of the thickness
of the secoﬁd metal plate. When press molding is carried
out with such a lug 24, each press-fitted portion of the
second metal plate has cutoff portions and connected
portions, similarly to the aforementioned émbodiment.

20 Figs. 12 to 16 illustrate still another embodiment of
the joint structure according to the present invention.
Referring to Figs. 12 and 13, each lug 34 of a first metal
plate 31 has no recesses, dissimilarly to the
aforementioned embodiments. Further, each dpening 35 has

25 no recesses either. A clearance between the lug 34 and

-12-



points: A first nmetal plate is provided with a lug to have an opening. An
end portion of a second netal plate which is superposed with the first
metal plate is 25 partially press-nolded with the lug, to be
press-fitted into the opening in a stafeheld between the opening and
the lug. The press-fitted portion of the |5

the opening 35 is rendered smaller than 30 % of the
thickness of a second metal plate to be joined with the
first metal plate 31. If a pressure is uniformly applied
to the overall region of each lug 34 to partially press-
5 fit an end portion of the second metal plate, therefore,
the press-fitted portion of ﬁhe second metal plate is
completely cut off and separated from the remaining
portion. |
In the embodiment shown in Figs. 12 to 16, therefore!
10 the shape of a punch 40 for pressing each lug 34 is
improved. Fig. 14 illustrates the bottom surface of the
punch 40. This punch 40 has a plurality of cavities 41 in
portions corresponding to outer edges of the lugs 34.
Figs. 15 and 16 show the punch 40 pressing each lug
15 34. As shown in Fig. 15, éach press-fitted portion 36 of
a second metal plate 32 is not cut off and separated from
the remaining portion 37 but still connected with the
same. In the position shown in Fig. 15, each lug 34 of
the first metal plate 31 is provided along its outer edges
20 with a mount portion mounting the remaining portion 37 oﬁ
the second metal plate 32.
In the position shown in Fig. 16, each press-fitted
portion 36 of the second metal plate 32 is pressed by the
lug 34 of the first metal plate 31 and cut off/separated

25 from the remaining portion 37. 1In this state, the press-

-13-



pl ate has a cutoff portion which is cut off fromthe renmai ning portion, and
.a connected portion which is not 5 cut off frombut connected with the
remai ning portion. The press-fitted portion of the second netal plate is
firmy connected with the remaining portion tfrogrthe=¢ portion,

not to be cut off fromthe remaining portion. t he
cutoff portion of the 10 second netal pl at force
since the sane strikes and conmes into contact wt of the

fitted portion 36 is strongly in contact with opening
edges of each opening 35 of the first metal plate 31,
whefeby no misregistration is cauéed between the first and
second metal plates 31 and 32. 1In the position shown in

5 Fig. 15, the lug 34 of the first metal plate 31 is
provided along its outer edges with an embedded portion
which is flush with the remaining portion 37 of the second
metal plate 32.

As clearly understood from Figs. 15 and 16, the lug

10 34 of the first metal plate 31 is provided along its outer
edges with the embedded portion which is flush with the
remaining portion 37 of the second metal plate 32 and the
mount portion which mounts this remaining portion 37. A
cutoff portion and a connected portion of the press-fitted

15 portion are positioned under the embedded portion'and the
mount portion respectively.

Although the present invention has been described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not

20 to be taken by way of limitation, the spirit and scope of
the present invention being limited only by the terms of

the appended claims.

-14-



first metal plate. According to the present invention, therefore, a joint
.structure providing stronger contact force is attained. 15 In an
enbodi nent of the present invention, a clkatarce. between: openi-ng edges

e A, 27 e e e e

press-fitted porti‘ont ahd Yarger. in a porti
connected portion. Preferably, the

WHAT IS CLAIMED IS:

1. A joint structure for metal plates, for joining a
first metal pldte (11) and a second metal plate (12) with
each other, wherein

said first metal plate (11) is provided with a lug

5 (14) to have an opening (15),

an end portion of said second metal plate (12) being
partially superposed with said first metal plate (1l1) is
press-molded with said lug (14), to be press-fitted into
said opening (15) in a state held between said opening

10 (15) and said lug (14), and

said press-fitted portion of said second metal plate
(12) has a cutoff portion (16a) beiﬁg cut off from a
remaining portion (17) and a connected portion (16b) being
not cut off from but connected with said remaining portion

15 (17).

2. The joint structure for metal plates in
accordance with claim 1, wherein a clearance between
opening edges defining the size of said opening (15) of
said first metal plate (11) and said lug (14) is smaller

5 in a portion corresponding to said cutoff portion (16a) of
said press-fitted portion and larger in a portion

corresponding to said connected portion (165).

=-15-



‘clearance is rendered smaller than 30 % of the thickness of the second
plate in the portion corresponding to the cutoff portion of the

press-fitted portion, and Targer than the thickness of the

SRR 11111111

nd met al
on. 6
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3. 'The joint structure for metal plates in
accordance with claim 2, wherein said clearance is smaller
than 30 % of the thicknesslof said second metal plate (12)
in said portion corresponding to said cutoff portion (16a)
of said press-~fitted portion, and larger than the
thickness of said second metal plate (12) in said portion

corresponding to said connected Qortion (16b).

4. The joint structure for metal plates in
accordance with claim 1, wherein said lug (14) is provided
along its outer edges with an embedded portion being flush
with said remaining portion of said second metal plate
(12) and a mount portion mounting said remaining portion
of said second metal plate,

said cutoff portion and said connected portion heing
positioned under said embedded portion and said mount

portion respectively.

=16~



'n anot her enbodi nent of the present invention, the lug of the first netal
plate is provided along its outer edges with an enbedded portion which is
flush with the remaining portion of the second netal plate and a nount 5
portion nmounting the remaining portion of the; netal plate. The
cutoff portion is positioned under the enbedd dnpg@#f ; ; he
connected portion is positioned under the no HASRERN egoi ng and
ot her objects, features, aspects CED

ABSTRACT OF THE DISCLOSURE
Disclosed herein is a joint structure which can
provide stronger contact force. lA first metal plate (11)
is provided with a lug (14) to have an opening. An end
5 portion of a second metal plﬁte (12) is partially press-
molded with the lug, to be press-fitted into the opening
in a state held between the opening and the lug. The
press-fitted portion of the second metal plate (12) has a
cutoff portion which is cut off from the remaining
10 portion, and a connected portion which is not cut off from

but connected with the remaining portion.

-17-



10 and advantages of the present invention will beconme nore apparent
fromthe follow ng detailed description of the present invention when taken
in conjunction with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS 15 Fig. 1 is a perspective vi [ ment of
the present invention; Fig. 2 is a plan view shoRriSgSHERTUGASBEER J|S Stil |
I n an unrai sed state; . REPLACED

FIG. 1

FIG. 2
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Fig. 3 is a perspective view showi ng the lug which is 20 in a raised
State; Fig. 4 is a plan view show ng the enbodi nent of the present
invention; Fig. 5is a plan view showing a press-fitted porti.on of a second

netal plate; 25 Fig. 6 is a sectional - he line C -
c THIS SHEET HAS BEEN
. REPLACED

FIG. 3

144

FIG. 4
//12 14
D F
D ol
..... [ - ) - -
C—i |
D
111
FIG. 5
16b
17 164
162 12

16b r ( L
/



in Fig. 4, Fig. 7 is a sectional viewtaken along the line D- Din Fig. 4

JFig. 8 is a sectional view taken along the line E -

9 is a sectional view taken along the line F -
pl an view showing a lug of a first netal

FIG. 6

ES5 in Fig. 4; Fig.
FinFig. 4, Fig. 10 is a
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pl ate enpl oyed i n anot her enbodi nent of the present 10 I nvention; Fig.
11 is a perspective view showng the lug which is in a raised state; Fig.
12 is a plan view showing a lug of a first nmetal plate enployed in still
anot her enbodi ment of the present 15 invention; Fig. 13 is a perspective
view showing the lug which is in a raised state; - z

” THIS SHEET HAS BEEN l

REPLACED
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Fi 'g. 14 illustrates the bottomsurface of a punch; Fig. 15 is a sectional
Vview show ng a state of press 20 nol ding wwth the punch; Fig. 16 is a
sectional view showing a state of press nolding with the punch in a

D

position different fromthat shown in Fig. 15; Fig. 17 is a ppgggﬁeﬁ
view showi ng a joint 25 structure which is discl S£9is! Suekanane seeRaf ent

FIG. 12

REPLACED

FIG. 14




8 L REPLACEMENT SHEET Publication No. 5-62241; Fi g. 18 is a perspective
,view showi ng first and second netal plates; Fig. 19 is a plan view show ng
a lug which is still 5 in an unraised state;

THIS SHEET HAS BEEN |
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Fig. 20 is a plan view showing the joint structure which is disclosed in
Japanese Patent Publication No. 5- 62241; Fig. 21 is a sectional view taken
along the line A - 10 Ain Fig. 20; and Fig. 22 is a sectional view
taken along the line B- Bin Fig. 20. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Fig. 1 is a perspective view show ng

ance
. - THIS SHEET HAS BEEN
REPLACED

FIG. 17

- FIG. 18




15
4 nvention.

and second net al

with lugs 14,

first

. to have openings 15 (Fig. 3).
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metal plate 11 is provided along its outer edges with 5 recesses

14a and

inear portions 14b. Simlarly, recesses 15a and |linear portions 15b are
"provi ded al ong openi ng edges defining the size o —operrg=15 ach | ug
ENT SBiEEEXANDI e:

14 shown in Figs. 2 and 3 is forned ip the foll oy RGP
"First, elliptic holes are 10 forn:eg-—in the fiflst net \.ﬂ.ll‘ﬁtmn,#l

providing the recesses 14a and 15a. Then, the I'n@@PBpGLLLonSW14b
_are fornmed by shearing.

TITLE OF THE INVENTION
Joint Structure for Metal Plates
BACKGROUND OF THE INVENTION
Field of the Invention
5 The present invention relates to a structure of
joining two metal plates with each other, by shape chan
of these metal plates to be joined with each other.
Description of the Background Art
In relation to joining of metal plates, there have
10 generally been proposed various joint structures employ
welding, riveting, caulking, curling and the like.
In portions which are exposed on a merchandise,

however, a painting operation is preferably omitted by

t her eby
nd 15b

ges

ing

employing painted steel plates. 1In this case, employment

15 of the joint structure by welding is inefficient since the

-

joint portions must be again painted after the welding.

In the joint structure employing riveting, on the

other hand, rivets are required in addition to the meta
plates to be joined with each other, while complicated

20 operations such.as formation of holes for receiving the
rivets, and insertion and caulking of the rivets, with

requirement for specific apparatuses.

1

In Ehe joint structure utilizing plastic deformation

such as caulking or-curling, painted steel plates can be

25 employed to omit the painting operation. However, this



The maxi num cl ear ance between each recess 14a of each Iug 14 and each
~recess 15a of each opening 15 is 15 preferably rendered | arger than the
"t hickness of the second netal plate 12. On the ot fferhand__the clearance

bet ween each linear portion 14b of egch lug 14 anf bn 15b
of each opening 15 is rendered smal I'er than 30 % off| t he
second netal plate 12. 20 Fig. 4is a pl itV 3 Y I I rst
and second netal plates 11 and 12 which are joi ned sach-—ot Y,

structure requires a specific mold, a specific apparatus
etc. in joining.

Japanese Patent Publication No. 5-62241 (1993)
discloses a joint structure for metal plates, which can

5 solve the aforementioned problems. According to the joint
structure which is disclosed in this gazette, metal plates
can be readily joined with each other with no requirement
for a specific apparatus.

Figs. 17 to 22 are adapted to illustrate the joint

10 - structure which is disclosed in Japanese Patent
Publication No. 5-62241.

Referring to Fig. 17, a plurality of joint portions 3
are formed in relation to joihing of first and second
metal plates 1 and 2. In the respective joint portions 3,

15 lugs 4 which are formed on the first metal plate 1 extend
toward the second metal plate 2 and downwardly press parts
of an end portion of the second metal plate 2, as if the
second metal plate 2 is stitched into the first metal
plate 1.

20 _ The joint structure shown in Fig. 17 is obtained in
the following manner: Referring to Fig. 18, the first and
second metal platés 1 and 2 are first prépared. The
second metal plate 2 is subjected to no preliminary
working. On the other hand, the first metal plate 1 is

25 provided with the lugs 4 to have openings 5.



and Figs. 6, 7, 8 and 9 are sectional views taken along the lines C- C, D

- D E- Eand F- Fin Fig. 4 respectively. Fig. 5isanillustrative plan
wiew showing 25  each press-fitted portion 16_of the second netal plate
12. 10 Referring to Figs. 4 and 53 parts of rhﬁﬁO%WENTOQHEET

10

15

20

25

Date 14JUN.m6

Fig. 19 is a plan view showing a lug 4 which is still
in an unraised state. As shown in Fig. 19, a clearance 6
is formed between opening edges 5a defining the size of
each opening 5 of the first metal plate 1 and each lug 4.
The clearance 6 is rendered larger than the thickness of
the second metal plate 2.

Fig. 20 is a plan view showing the first and second
metal plates 1 and 2 which are joined with each other.
Figs. 21 and 22 are sectional views taken along the lines;
A -Aand B - B in Fig. 20 respectively.

As shown in Figs. 21 and 22, a part 2a of the end
portion of the second metal plate 2 which is superposed
with the first metal plate 1 is press-molded with the lug
4 to be press-fitted into the opening 5 without being cut
off from the remaining portion 2b, in a state held between
the opening 5 and the lug 4 of the first metal plate 1.

In the joined state, the press-fitted portion 2a of
the second metal plate 2 is in contact with the opening
edges'Sa of the first metal plate 1, as shown in Figs. 21
and 22.

According to the joint structure shown in Figs. 17 to
22, it is possible to readily join metal plates to be
joined with each other with no requirement for a specific
working apparatus. However, this joint structure still

has a point to be improved.



of the second netal plate 12 are press-molded with the lugs 14, to be
press-fitted into the openings 15 in a state held between the openings 15
and the lugs 14 of the 5 first netal plate 11. Each press-fitted

portion 16 of the second netal plate has cut of k@p are
cut off fromthe remaining portion 1 nd connec @ﬁ# ch are
not cut off from but connected with the remai ni ng Qg&}h an JUN. Foff
portions 1l6a are 10 formed by shearing of the dneral are;12 in
pr ess

As described with reference to Fig. 19, the clearance
6 which is larger than the thickness of the second metal
plate 2 is present between each lug 4 and the opening
edges 5a of the first metal plate 1. As shown in Figs. 21
5 and 22, therefore, a portion 2c¢c connecting each press-
fitted portion 2a and the remaining portion 2b of the
second metal plate 2 extends in a direction not
perpendicular to but inclined with respect to the surface
direction. Therefore, the contact force between the
10 press-fitted portion 2a of the second metal plate 2 and
the opening edges S5a of the first metal plate 1 is so weak
that misregistration may be caused between the metal
plates 1 and 2.
SUMMARY OF THE INVENTION
15 An object of the present invention is to improve the
joint structure for metal plates which is disclosed in
Japanese Paten£ Publication No. 5-62241. In more concrete
terms, the object of the present invention is to provide a
joint structure which can provide stronger contact force.
20 The joint structure for metal plates according to the
present invention is characterized in the following
points: A first metal plate is.provided with a lug to
have an opening. An end portion of a second metal plate'
which is superposed with the first metal plate is

25 partially press-molded with the lug, to be press-fitted



nmol di ng, since the clearances between the |inear portions 14b and 15b of
each lug 14 and each opening 15 of the first netal plate 11 are smaller
than the thickness of the second netal plate 3 and, the
second 15 netal plate 12 is not shorg in t,eHEERAGEMENTéﬁEpFo portion
which are press-fitted through the | ugsT14 byt thes%‘garts re n as the
connected portions 16b since the maxi mum cl eprRatees. htrdr rf9961¢e| r ecesses
14a and 15a of each lug 14 and each opening F _ pl at e

into the opening in a state held between the opening and

the lug. The press-fitted portion of the second metal

plate has a cutoff portion which is cut off from the

remaining portion, and a connected portion which is not
5 cut off from but connected with the remaining portion.

The press-fitted portion of the second metal plate is
firmly connected with the remaining portion through the
connected portion, not to be cut off from the remaining
portion. On the other hand, the cutoff portion of the

10 second metal plate has large contact force since the saﬁe
strikes and comes into contact with opening edges of the
first metal plate. According to the present invention,
therefore, a joint structure providing stronger contact
force is attained.

15 In an embodiment of the present invention, a
clearance between the opening edges defining the size of
the opening of the first metal plate and the lug is
smaller in a portioﬁ corresponding to the cutoff portion
of the press-fitted portion, and larger in a portion

20 corresponding to the connected portion.  Preferab1y, the
clearance is rendered smaller than 30 % of the thickness
of the second metal plate in the portion corresponding to
the cutoff portion of the press-fitted portion, and larger
than the thickness of the second metal plate in the

25 portion corresponding to the connected portion.



20 11 are |l arger than the thickness of the second netal plate 12. In the
position shown in Fig. 6, the press-fitted portion 16 of the second netal
plate 12 is connected to the remaining portion 17 through the connected
portion 25 16b. The connected porgion 16 i quel y

REPLACEMENT SHEET

In another embodiment of the present invention, the
lug of the first metal plate is provided along its outer
edges with an embedded portibn which is flush with the
remaining portion of the second metal plate and a mount

5 portion mounting the remaining po;tion.of the second metal
plate. The cutoff portion is positioned under the
embedded portion, while the connected portion is
positioned under the mount portion.

The foregoing and other objects; features, aspects

10 and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Fig. 1 is a perspective view showing an embodiment of
the present invention; |

Fig. 2 is a plan view showing a lug thch is still in
an unraised state; |

Fig. 3 is a perspective view showing the lug which is

20 in a raised state;

Fig. 4 is a plan view showing the embodiment of the
present invention;

Fig. 5 is a plan view showing a press-fitted portion
of a second metal plate;

25 Fig. 6 is a sectional view taken along the line C - C



with respect to the surface direction, has relatively weak contact force
against the first netal plate 11. In the position shown in Fig. 7, the
press-fitted portion 16 of the second netal plate 12 is cut off from5s

the renaining portion 17 by shearing. 7 Ther ef or@—the=catoT] L ijon 16a of
the press-fitted portion 16 strikes and cones i N"tHe |inear
portion 15b of the first nmetal plate 11. This ¢

in Fig. 4;

Fig. 7 is a sectional view taken along the line ﬁ - D
in Fig. 4; |

Fig. 8 is a sectional vieﬁ taken along the line E - E

5 in Fig. 4;

Fig; 9 is a sectional view taken along the line F - F
in Fig. 4;

Fig. 10 is a plan view showing a lug of a first metal
plate employed in another embodiment of the present

10 invention;

Fig. 11 is a perspective view showing the lug which
is in a raised state;

Fig. 12 is a plan view showing a lug of a first metal
plate employed in still another embodiment of the present

15 invention;

Fig. 13 is a perspective view showing the lug ﬁhich
is in a raised state;

Fig. 14 illustrates the bottom surface of a punch;

Fig. 15 is a sectional view showing a state of press

20 molding with the punch;

Fig. 16 is a sectional view showing a state of press
molding with the punch in a position different from that
shown in Fig. 15;

Fig. 17 is a perspective view showing a joint

25 structure which is disclosed in Japanese Patent



10 In the position shown in Fig. 8, the press-fitted portion 16 of
the second netal plate 12 is connected with the remaining portion 17
through the connected portion 16b. In the position shown in Fig. 9, the
press-fitted 15 portion 16 of the gecond netal plate 12 is cut off from
the remaining portion 17 by shearing—Therefore, the cutoff portion 16a of

the press-fitted portion 16 strikes and coneg h&%@A&E&%ﬁFSQ%éF‘the | i near
portion 15b of the

Publication No. 5-62241;
Fig. 18 is a perspective view showing first and
second metal plates;
Fig. 19 is a plan view showing a lug which is still
5 in an unraised state;
Fié. 20 is a plan view showing the joint structure
which is disclosed in Japanese Patent Publication No. 5-
62241;
Fig. 21 is a sectional view taken along the line A -
10 A in Fig. 20; and
Fig. 22 is a sectional view taken along the line B -~
B in Fig. 20. | |
DESCRIPTION OF TﬁE PREFERRED EMBODIMENTS
Fig. 1 is a perspective view showing the appearance
15 of a joint structure according to an embodiment of the
present invention. A plurality of joint portions 13 are
formed in joining of first and second metal plates 11 and
12. The first metal plate 11 is provided with lugs 14, to
have openings 15 (Fig. 3). The second metal plate 12 is
20 subjected to no preliminary working. Parts of an edge of
the second metal plate 12 are press-molded with the lugs
14, to be press-fitted into the openings 15 in a state
held between the openings 15 and the lugs 14 of the first
metal plate 11. |

25 Fig. 2 is a plan view showing each lug 14 which is in



opening 15 of the first nmetal plate 11. This contact 20 force is so
strong that no -m sregistration is caused along arrow Y. As clearly
understood fromthe above description, the press=fittedportiaons 6 of the
second netal plate 12 have the cutof f9portions| kgseipaisskeny sHeet |pff from

the 25 remai ni ng portions 17 and The connectjed portioSﬁNl whil ch

10

15

20

25

Nafa Lt 4 ..............

|

a still unraised state, and Fig. 3 is a perspective view
showing the lug 14 which is in a raised state.

.As shown in Figs. 2 and 3, each lug 14 of the first
metal plate 11 is provided along its outer edges with
recesses l4a and linear portions 14b. Similarly, recesses
15a and linear portions 15b are provided along opening
edges defining the size of each opening 15.

Bach lug 14 shown in Figs. 2 and 3 is formed in the
following manner, for example: First, elliptic holes are
formed in the first metal plate 11, thereby providing the
recesses l4a and 15a. Then, the linear portions 14b and
15b are formed by shearing.

" The maximum clearance between each recess 14a of each
lug 14 and each recess 15a of each opening 15 is
preferably rendered larger than the thickness of the
second metal plate 12. On the other hand, the clearance
between each linear portion 14b of each lug 14 and each
linear portion 15b of each opening 15 is rendered smaller
than 30 % of the thickness of the second metal plate 12.

Fig. 4 is a plan view showing the first and second
metal plates 11 and 12 which are joined with each other,
and Figs. 6, 7, 8 and 9 are sectional views taken along
the lines C - C, D-D, E - E and F - F in Fig. 4
respectively. Fig. 5 is an illustrative plan view showing

each press-fitted portion 16 of the second metal plate 12.



12 are not cut off from but connected with the remaining portions 17,
whereby a strong joint structure is obtained with no m sregistration. Figs.
10 and 11 illustrate another exanple of each 5 Fog—24—ot—a-first neta

plate 21.

10

15

20

25

In the structure shown in tigese figureg, REHEA¢E@EQ#S@%E?h first
metal plate 21 includes recesses 24aand |inear p(rtlons1g4HUN(ﬁbéheg

...................................

Referring to Figs. 4 and 5, parts of an end portion
of the second metal plate 12 are press-molded with the
lugs 14, to be press-fitted into the'openings 15 in a
state held between the openings 15 and the lugs 14 of the
first metal plate 11. Each press-fitted portion 16 of the
second metal plate 12 has cutoff portions 16a which are
cut off from the remaining portion 17, and connected
portions 16b which are not cut off from but connected with
the remaining portion 17. The cutoff portions l6a are
formed by shearing of the second metal plate 12 in press
molding, since the clearances between the linear portions
14b and 15b of each lug 14 and each opéning 15 of the
first metal plate 11 are smaller than the thickness of the
second metal plate 12. On the other hand, the second
metal plate 12 is not shorn in the parts of its end
portion which are press-fitted through the lugs 14 but
these parts remain as the connected portions 16b since the
maximum clearances between the recesses l4a and 15a of
each lug 14 and each opening 15 of the first metal plate
11 are larger than the thickness of the second metal plate
12.

In the position shown in Fig. 6, the press-fitted
portion 16 of the second metal plate 12 is connected to
the remaining portion 17 through the connected portion

16b. The connected portion 16b, which extends obiiquely



ot her hand, an opening 25 has only |linear opening edges. Also in this
enbodi nent, the nmaxi num cl earances between 10 the recesses 24a of the
I'ug 24 and t he openi ng edges of the opening 25 are rendered | arger than the
thi ckness of a second netal plate to g joined wth the first netal plate
21. On the other hand, the cl earances petween t egbpm:g%h ER“S %%
the lug 24 and the openi ng edges of the 15 o] enlqg e o efde
smal | er than 30 % of the thickness of the secon
molding is carried : Rt T R |

with respect to the surface directiqn, has relatively weak
contact force against the first metal plate 11.

In the position shown in Fig. 7, the press-fitted
portion 16 of the second metal plate 12 is cut off from

5 the remaining portion 17 by shearing. Therefore, the

cutoff portion l6a of the press-fitted portion 16 strikes
and comes into contact with the linear portion 15b of the
firét metal plate 11. This contact force is so.strong
that no misregistration is caused along arrow X. '

10 . In the position shown in Fig. 8, the press-fitted
portion 16 of the second metal plate 12 is connected with
the remaining portion 17 through the connected portion
16b. |

In the position shown in Fig. 9, the press-fitted

15 portion 16 of the second metal plate'12 is cut off from
the remaining portion 17 by shearing. Therefore, the
cutoff portion 16a of the press-fitted portion 16 strikes
and comes into contact with the linear portion 15b of the
opening 15 of the first metal plate 11. This contact

20 force is so'strong that no misregistration is caused along
arrow Y.

.As clearly understood from the above description, the
press-fitted portions 16 of the second metal plate 12 have
the cutoff portions 16a which are cut off from the

25 remaining portions 17 and the connected portions 16b which



out with such a lug 24, each press-fitted portion of the second netal plate

-has cutoff portions and connected portions, sinmilarly to the aforenmentioned

enbodi ment. 20 Figs. 12 to 16 illustrate still another enbodi nment

of the joint structure according to tig presenf—rventton—~Refo Fring to

Figs. 12 and 13, each lug 34 of a first netal HHﬂP&AGEMGNTSHEEﬁE sses,

dissimlarly to the aforenenti oned enbodi nents Fur H iy a op?ning 35
glate (5 pﬂg@ and

has 25 no recesses either. A clearance bet
are not cut off from but connected with the remaining

portions 17, whereby a strong joint structure is obtained
with no misregistration.
Figs. 10 and 11 illustrate another example of each

5 lug 24 of a first metal plate 21. 1In the structure shown
in these figures, the lug 24 of the first metal plate 21
includes recesses 24a and linear portions 24b. On the
other hand, an opening 25 has only linear opening edges.
Also in this embodiment, the maximum clearances between

10 " the recesses 24a of the lug 24 and the opening edges of
the opening 25 are rendered larger than the thickness of a
second metal plate to be joined with the first metal plate
21. On the other hand, the clearan¢es between the linear
portions 24b of the lug 24 and the opening edges of the

15 opening 25 are rendered smaller than 30 % of the thickness
of the second metal plate. When press molding is carried
out with such a lug 24, each_press-fitted portion of the
second metal plate has cutoff portions and connected
portions, similarly to the aforementioned embodiment.

20 Figs. 12 to 16 illustrate still another embodiment of
the joint structure according to the present invention.
Referring to Figs. 12 and 13, each lug 34 of a first metal
plate 31 has no recesses, dissimilarly to the
aforementioned embodiments. Further, each opening 35 has

25 no recesses either. A clearance between the lug 34 and



13 the opening 35 is rendered smaller than 30 % of the thickness of a
second netal plate to be joined with the first netal plate 31. If a
pressure is uniformy applied to the overall region of each lug 34 to
partially press- 5 fit an end portisn of t '
t her ef or e, -

the opening 35 is rendered smaller than 30 % of the
thickness of a second metal plate to be joined with the
first metal plate 31. If a pressure is uniformly applied
to the overall region of each lug 34 to partiélly press-

5 fit an end portion of the second metal plate, therefore,
the press-fitted portion of the second metal plate is
completely cut off and separated from the remaining
portion.

In the embodiment shown in Figs. 12 to 16, therefore!
10 the shape of.a punch 40 for pressing each lug 34.is
improved. Fig. 14 illustrates the bottom surface of the
punch 40. This punch 40 has a plurality of cavities 41 in

portions corresponding to outer edges of the lugs 34.
Figs. 15 and 16 show the punch 40 pressing each lug

15  34. As shown in Fig. 15,_each press~fitted portion 36 of
a second metal plate 32 is not cut off and separated from
the remaining portion 37 but still connected with the
same. In the ﬁosition shown in Fig. 15, each lug 34 of
the first metal plate 31 is provided along its outer edges

20 with a mount portion mounting the remaining portion 37 of
the second metal plate 32.

In the position shown in Fig. 16, each press-fitted
portion 36 of the second metal plate 32 is pressed by the
lug 34 of the first metal plate 31 and cut off/separated

25 from the remaining portion 37. In this state, the press-



the press-fitted portion of the second netal plate is conpletely cut off

and separated fromthe renmai ning portion.

12 to 16,

IFE;

is inproved. Fig. 14 illustrates the pgttom surff aee ciIT 0. This
ons c%F&gga

punch 40 has a plurality of cavities—I~in port

edges of the lugs 34. Figs. 15 and 16 show the |punch $#4 gu&sﬁnﬁg ach |ug

10

15

20

fitted portion 36 is strongly in contact with opening
edges of each opening 35 of the first metal plate 31,
whereby no misregistration is caused between the first and
second metal plates 31 and 32. In the position shown in
Fig. 15, the lug 34 of the first metal plate 31 is
provided along its outer edges with an embedded portion
which is flush with the remaining portion 37 of the second
metal plate 32.

As clearly understood from Figs. 15 and 16, the lug
34 of the first metal plate 31 is provided along its outer
edges with the embedded portion which is flush with the
remaining portion 37 of the second metal plate 32 and the
méunt portion which mounts this remaining portion 37. A
cutoff portion and a connected portion of the press-fitted
portion are positioned under the embedded portion and the
mount portion respectively.

Although the present invention has been described.and
illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of
the present invention being limited only by the terms of

the appended claims.

I n the enbodi nent shown in Figs.
therefore, 10 t he shape of a punch_4Q for pressing each lug 34

Tgijt o outer



15 34. As shown in Fig.. each press-fitted portion 36 of a second
metal plate 32 i'§ not cut off and separated fromthe renaining portion 37
but stl |1 conn ummul“““m;um In the position shown in Fig. 15, each
|l ug 34 of the aﬂl 31 i s1srovided along its outer edges 20
with a mount portién fouh tlng the remaining portion 37 of the second neta

plate 32. In the position shown in Fig. 16, each press-fitted portion 36 of
the second netal plate 32 is pressed by the

EPLACEMENT SHEET
WHAT IS CLAIMED IS: Date : 14 JUN

1. A joint structure for metal plates, for joining a
first metal plate (11) and a second metal plate (12) with
each other, wherein

said first metal plate (11) is provided with a lug

5 (14) to have an opening (15),

an end portion of said second métal plate (12) being
partially superposed with said first metal plate (11) is_
press-molded with said lug (14), to be press-fitted into
said opening (15) in a state held between said opening

10 (15) and said lug (14), and

said press-fitted portion of said second metal plate
(12) has a cutoff portion (16a) being cut off from a
remaining portion (17) and a connected portion (16b) being
not cut off from but connected with said remaining portion

15 (17).

2. The joint structure for metal plates in
accordance with claim 1, wherein a clearance between
opening edges defining the size of said opening (15) of
said first metal plate (11) and said lug (14) is smaller

5 in a portion corresponding to said cutoff portion (16a) of
said press~-fitted portion and larger in a portion '

corresponding to said connected portion (16b).



-

lug 34 of the first netal plate 31 and cut off/separated 25 fromthe
remai ni ng posrtion 37----tn this state, the press- 14 fitted portion 36 is

strongly in c ' iing edges of each 00:4“44__£L£E_}he first
metal plate 3im‘mlﬂlmmmﬂmregl strhbion is caus Fre=fi=sst  and
' * C L s * '

........
-------
---------------

3. The joint structure for meﬁal plates in
accordance with claim 2, wherein said clearance is smaller
than 30 % of the thickness of said second metal plate (12)
in said portion corresponding to said cutoff portion (1l6a)

5 of said press-fitted portion, and larger than the
thickness of said second metal plate (12) in said portion

corresponding to said connected portion (16b).

4. The joint structure for metal plates in
accordance with claim 1, wherein said lug (14) is provided
along its outer edges with an embedded portion being flush-
with said remaining portion of said second metal plate

5 (12) and a mount portion mounting said remaining portion
of said second metal plate,-

said cutoff portion and said connected portion being
positioned under said embedded portion and said mount

portion respectively;



second netal plates 31 and 32. In the position shown in 5 Fig. 15, the
lug 34 of the first netal plate 31 is provided along its outer edges with
an enbedded portion which is flush with the remaining portion 37 of the

second netal plate 32. As clearly undgfystood f | N8, the lug
10 34 of the first netal plate 317735 provi 8@5 o%SMiE@-%[ r fledges with

the enbedded p, Bﬁh‘ Q'E@@}bﬁé‘fbﬁmhpﬁﬂﬁg the r {m‘nl,‘; JUN t1988 31| of the

Second n_et al P[ T e et et 2 e - e et | Eet S

ABSTRACT OF THE DISCLOSURE
Disclosed herein is a joint structure which can

provide stronger contact force. A first metal plate (11)
is provided with a lug (14) to have an opening. An end

5 portion of a second metal plate (12) is partially press-
molded with the lug, to be press~fitted into the opening
in a state héld between the opehing and the lug. The
press-fitted portion of the second metal plate (12) has a
cutoff portion which is cut off from the remaining

10 - portion, and a connected portion which is not cut off from

but connected with the remaining portion.

Fig. 1



mount portion which nmounts this remaining portion 37. A cutoff portion and
a connected portion of the press-fitted 15 portion are positioned under
the enmbedded portion and the nmount portion respectively. Al though the
present invention has been described and |IIustrated in detall it is
clearly understood that the same is by way of if o —ard—exanpl e only
and is not 20 to be taken by way off limtati scope of
the present invention being |inmted onfy by the

FIG. 1

eernnsnastanceennat i ocans

FIG. 2

15b 14b 15a
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t he appended cl ai ns. WHAT IS CLAIMED IS: 1. Ajoint structure for netal
plates, for joining a first netal plate (11) and a second netal plate (12)

Wlth. each other, wherein said first nmetal plate (1f) RéPLACEMENTSHEET a lug
_ 2 Date : 14JUN1995
FIG. 3
1423

14

14b
FIG. 4

—-11

FIG.5




5 (14) to have an opening (15), an end portion of said second netal
plate (12) being partially superposed with said first netal plate (11) is
press-nolded with said lug (14), to be press-fitted into said opening (15)
in a state held between said opening 10 (15) said_ | ug (14) and said

press-fitted portion of said second netal plate EPD@@E
(16a) being cut

(16b) being

oﬁﬁc§r%§1a remai ni ng_Bortion (17)] and jﬁgéﬁgﬁT B;E:gg_
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not cut off from but connected with said remaining portion 15 (17). 2.
The joint structure for netal plates in accordance with claiml, wherein a
¢l earance between openi ng edges defining the si§ f said opening (15) of

said first netal plate (11) and said lug (14) i ortion
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16 3. The joint structure for nmetal plates in accordance with claim 2,
wherein said clearance is snmaller than 30 % of the thickness of said second
nmetal plate (12) in said portion corresponding to said cutoff portion (16a)
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t hi ckness of said second netal plate (12) in said portion corresponding to
sai d connected portion (16b). 4. The joint structure for netal plates in
accordance with claim 1, wherein said lug (14) is provided along its outer
edges with an enbedded portion being flush with said remaining portion of
said second netal plate 5 (12) andga nmount p | | '

remai ni ng portion of said second netal plate, sa]d;gpu_tqgtmam-rsﬂm nd said

connected portion being
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posi ti oned under said enbedded portion and said nmount portion respectively.
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