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(57) Abstract

The present invention provides
a molding tool (1) for sealant and
a sealing method using the molding
tool whereby the outer surface of the
sealant is formed in good shape with-
out increasing the number of parts and
working steps. Ater the sealant (120)
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formed of resin covering a projecting
or recessed part of a jointed part (107)
of members and formed of a resin

1ic
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tightly sealing the jointed part is ar-

ranged at the jointed part, the molding
tool (1) forms the outer surface (122)
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of the sealant (120). The molding tool
(1) is provided with a main body hav-
ing a molding surface (11) which ex-
tends along the jointed part, covering
at least the outer surface (122) of the
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sealant (120), to be in touch with the
outer surface of the sealant thereby to

mold the outer surface, and a pressing member (50) set at a surface of the main body confronting the molding surface and pressing the
main body towards the jointed part thereby to press the molding surface to the outer surface of the sealant.




applications under the PCT.

AT
AU
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
Cs
Ccz
DE
DK
ES
F1
FR
GA

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Ctte d’Ivoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Ttaly

Japan

Kenya

Kyrgystan
Democratic People’s Republic
of Korea

Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia

Mauritania
Malawi

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Slovenia

Slovakia

Senegal

Chad

Togo

Tajikistan
Trinidad and Tobago
Ukraine

United States of America
Uzbekistan

Viet Nam




10

15

20

25

30

WO 96/16793 PCT/US95/14797

MOLDING TOOL FOR SEALANT AND SEALING METHOD
USING THE MOLDING TOOL

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a molding tool for sealant and a
sealing method using the molding tool, whereby an outer surface of the sealant after
sealing a jointed part of two members, for instance, a jointed part of exterior panels
such as roof panels or the like of an automobile, especially, a jointed part at the
bottom of a groove defined when the roof panels are jointed is refined in good
shape.

Conventional Art

Generally, exterior panels, e.g., roof panels of an automobile or the
like are jointed by riveting or spot welding or the like manner. The exterior panels
are usually jointed before an undercoating thereof, and after undercoating, the
jointed part is sealed by a sealant for the purpose of prevention of water leakage.
Thereafter, the whole of the exterior panel including the jointed part is processed
through face coating. More specifically, in jointing roof panels of an automobile, a
jointed part 107 is located at a bottom 106 of a roof groove 105 as indicated in
Figs. 11 and 12. The rain or the like is apt to gather in this roof groove 105, and
therefore it is required to surely seal the jointed part 107. It is to be noted here that
the roof groove 105 referred to above is a groove defined when a stepped part 102
at each side edge of a main roof panel 101 is overlaid and jointed to a stepped part
104 at a side edge of a sub roof panel 103 which is to be jointed to the main roof
panel although only one roof groove 105 among the grooves formed at both edges
of the main roof panel 101 is represented in Figs. 12 and the other drawings.

In order to securely seal the jointed part 107, conventionally, a
sealant has been provided at the surface of the jointed part 107 to enhance the
sealing properties at the jointed part 107. For the sealant, such type of a sealant is
used that is set with heat from the paste-like state, or melted or softened and

thereafter hardened or solidified when receiving heat from the state of a solid rod or
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tape at normal temperatures. The sealant is formed of a thermoplastic or
thermosetting composition including an epoxy resin, a urethane resin, an olefin
resin, a vinyl chloride resin, an acrylic resin, an ethylene-vinyl acetate copolymer,
etc. Japanese Patent Laid-Open Publication Nos. 54-106548 (106548/1979),
3-273975 (273975/1991), etc. relate to the above kind of sealant and a sealing
method using the sealant.

In general, both the aforementioned paste-like sealant before
solidified or hardened and the melted or softened sealant are considerably viscous
liquid, and an outer surface 108 of the sealant is easy to finish rough as shown in
Fig. 13, thus deteriorating the appearance of the sealant after sealing the jointed part
107. Moreover, even in the case where the viscosity of the sealant is relatively low
to allow a projection/recess of the outer surface 108 to be coated smooth and flat,
the outer surface 108 is prone to generate a projection/recess 110 corresponding to
a recessed part 109 of the spot-welded part which is the jointed part 107, as in Fig.
14,

Further, as shown in Fig. 15, the main roof panel 101 is jointed to
the sub roof panel 103 with a gap 112 formed between an edge 111 of the stepped
part 102 of the main roof panel 101 and the stepped part 104 of the sub roof panel
103. The gap 112 is tumned to a recessed part, corresponding to which the outer
surface 108 of the sealant is made rough. Besides, the main roof panel 101 jointed
to the sub roof panel 103 by a jointing means, for example, spot welding or the like
is often corrugated in the longitudinal direction thereof, consequently degrading the
appearance of the sealant at the roof groove 105 not a little.

For preventing the inferior or defective appearance of the sealant
from being noticed from outside, by way of example, a decorative member 113
called as a roof molding has been sometimes attached to the roof groove 105 to
cover the sealant as indicated in Fig. 16. This method is disadvantageous, though,
in that the number of parts and working processes is increased. Since the roof
molding is a separate part from the roof panel, the roof molding should be painted

with the same color beforehand as that of the roof panel or the total of the roof
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panel should be painted again after the roof molding is installed so as to keep the
roof in the same color. The number of working steps is undesirably increased.

An object of the present invention is to provide a molding tool for
sealant and a sealing method using the molding tool whereby the outer surface of
the sealant is refined in good shape without increasing the number of parts and
working steps.

SUMMARY OF THE INVENTION

A molding tool for sealant according to the present invention is a

tool for molding an outer surface of a sealant after the sealant formed of resin for
covering a projecting/recessed part at a jointed part where two members are jointed
with each other and sealing the jointed part is disposed at a surface of the jointed
part, with having a molding surface which extends along the jointed part and covers
at least the outer.surface of the sealant to be in touch with the outer surface thereof,
thereby pressing and molding the outer surface thereof.

A molding tool for sealant according to the present invention is a
tool for molding an outer surface of a sealant after the sealant formed of resin for
covering a projecting/recessed part at a jointed part where two members are jointed
with each other and sealing the jointed part is disposed at a surface of the jointed
part when the two members are jointed to form a groove of a generally U-shaped
cross section and the jointed part is located at a bottom of the groove. The molding
tool comprises a plate-like main body and a pressing member. The plate-like main
body is able to be fitted into the groove and has a molding surface which extends
along the groove, with approximately a same width as that of the groove in a
direction orthogonal to the extending direction and to a depthwise direction of the
groove, and covers the outer surface of the sealant to be in touch with the outer
surface thereby presses and molds the outer surface. The pressing member has an
expansible tubular body set at the surface of the main body confronting to the
molding surface. The tubular body expands when fluid expanding the tubular body
is injected into a hollow thereof thereby to press right and left side walls extending
in the depthwise direction of the groove and, consequently, press the outer surface

of the sealant via the molding surface.
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According to a sealing method using a molding tool of the present
invention, an outer surface of a sealant formed of resin for covering a
projecting/recessed part at a jointed part where two members are jointed with each
other and sealing the jointed part after the sealant is arranged at the jointed part is
molded. The method comprises a disposing process to bring a molding surface of
the molding tool for molding the outer surface of the sealant in touch with the outer
surface of the sealant, specifically, wherein the molding surface extending along the
jointed part and covering at least the outer surface of the sealant is brought in touch
with the outer surface thereby pressing and molding the outer surface, a molding
process to heat the sealant while pressing the molding surface to the outer surface
of the sealant subsequent to the above disposing process, and a removing process to
remove the molding tool from the sealant subsequent to the molding process.

According to a sealing method using a molding tool of the present
invention, an outer surface of the sealant formed of resin for covering a
projecting/recessed part of a jointed part where two members are jointed with each
other and tightly sealing the jointed part is molded. The method comprises a
preparing process in which the outer surface of the sealant is brought in touch with
a molding surface of the molding tool for molding the outer surface of the sealant
by pressing the outer surface of the sealant, thereby preparing the sealant provided
with the molding tool; a disposing process subsequent to the preparing process in
which the sealant with the molding tool is disposed at the jointed part; a molding
process subsequent to the disposing process in which the sealant is heated while the
molding surface is pressed to the outer surface of the sealant, and a removing
process subsequent to the molding process in which the molding tool for sealant
constituting the sealant with the molding tool is removed from the sealant.

In the arrangement as above, the molding surface of the molding tool
covers the outer surface of the sealant, and at the same time keeps touch with the
outer surface, thereby pressing the outer surface of the sealant towards the jointed
part. Therefore, the outer surface of the sealant is molded in conformity with the
shape of the molding surface. The molding tool for sealant thus acts to form the

outer surface of the sealant.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a molding tool for sealant in one
embodiment of the present invention;

Fig. 2 is a perspective view of a molding tool for sealant in a
different embodiment of the present invention;

Fig. 3 is a perspective view of a molding tool for sealant in a yet
different embodiment of the present invention;

Fig. 4 is a diagram indicating a case where the molding tool of Fig. 1
is arranged at a roof groove when a jointed part is located at the bottom of the roof
groove;

Fig. 5 is a diagram when a pressing member presses a sealant thereby
to deform the sealant in the state of Fig. 4;

Fig. 6 is a diagram when the molding tool is removed from the roof
groove subsequent to the state of Fig. §;

Fig. 7 is a diagram representing a case where, while the molding tool
of Fig. 2 is arranged at a roof groove when a jointed part is located at the bottom of
the roof groove, a pressing member presses a sealant thereby to deform the sealant;

Fig. 8 is a diagram when the molding tool is removed from the roof
groove subsequent to the state of Fig. 7;

Fig. 9 is a diagram representing a case where the molding tool of
Fig. 3 is arranged at a roof groove when a jointed part is located at the bottom of
the roof groove;

Fig. 10 is a diagram when a pressing member presses a sealant
thereby to deform the sealant in the state of Fig. 9,

Fig. 11 is a perspective view of the configuration of a roof panel,
roof groove and sub roof panel, etc.;

Fig. 12 is a sectional view of the roof groove;

Fig. 13 is a diagram of a state where the sealant is set at the roof
groove;

Fig. 14 is a diagram where the sealant is arranged in the roof groove
when the jointed part of the roof groove results from spot welding;
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Fig. 15 is a diagram of a state where the sealant is arranged at the
roof groove; and

Fig. 16 is a sectional view when a roof molding is installed in the
roof groove.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Preferred embodiments of a molding tool for sealant according to
the present invention will be described with reference to the accompanying
drawings including those of the conventional art. A sealing method using the
molding tool according to the present invention is carried out with the use of the
molding tool for sealant of the above embodiments. In the drawings, like parts are
designated by like reference numerals.

Referring to Figs. 1-3, a molding tool 1 for sealant consists of a main
body 10, 20, or 30 and a pressing member 50, or 60. In the preferred embodiments,
the molding tool 1 is applied to the roof groove 105 described earlier to mold the
outer surface of a sealant disposed in the roof groove 105.

As shown in Figs. 1 and the other drawings, the main body 10, 20,
or 30 is a slim band of plate in such length "L" that covers the whole outer surface
of the sealant disposed in the roof groove 105. The width "W" of the main body 10,
20, or 30 is almost equal to that of the roof groove 105, so that the main body 10,
20, 30 is smoothly fitted in the roof groove 105 as indicated in Figs. 4, 7 and 9.
Accordingly, the appearance not only at the central part of a sealant 120, but edge
parts 121 of the sealant 120 is maintained good as is clear from, e.g. , Fig. 6.

If two members are not jointed in a manner to form the roof groove
105 as above, but are jointed, for instance, in the overlapped state on a flat surface,
the width "W" of the main body 10, 20, or 30 is so selected as to cover the outer
surface of the sealant.

A metallic material such as stainless, aluminum, magnesium alloy,
copper, iron or the like, or a resin material such as polyamide, polyimide, acryl,
vinyl chloride, polyethylene, polystyrene, polyester, polyurethane, Teflon (Teflon is
the trademark of polytetrafluoroethylene), etc. can be used for the main body 10,

20, or 30. The sealant 120 used in the embodiments is, similar to the conventionally
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employed sealant, of a type, e.g., that is hardened after being heated by a general
heating means such as a sealing oven or the like. Therefore, the material for the
main body 10, 20, or 30 is suitably a heat-proof resin or metallic material to the
heating temperature in the sealing oven. When a metallic material is used as a
material for the main body 10, 20, or 30, stainless that does not rust even in the
long-time use is most fit. If a kind of resin is used, a fluoric resin such as Teflon
(Teflon is the trademark for polytetrafluoroethylene) or the like showing release
characteristics to the above sealant and favorable heat resistances is preferable.

A molding surface 11 of the main body 10 in touch with an outer
surface 122 of the sealant 120 molds the outer surface 122 of the sealant 120 which
is a paste or heated to be softened in the above sealing oven. The molding surface
11 is constituted of a flat surface 11a and inclined surfaces 11c. The inclined surface
11c is an outer surface of a projecting part 13 projecting from the flat surface 11a at
a side edge of the main body 10 in the widthwise direction. The molding surface 11
eliminates the rough of the outer surface 122 of the sealant 120 which is a cause for
the above-described defective appearance, thereby to refine the sealed outer surface
122 of the sealant 120. Meanwhile, the flat surface 11a makes the outer surface 122
of the molded sealant 120 smooth without projections/recesses thereby to shape the
outer surface 122. Because of the presence of the inclined surfaces 11c, edge parts
121 in the widthwise direction of the sealant 120 are molded with ease into good
appearance.

In a modification of the molding surface 11, the surface may be a
smooth curve, e.g., arc as represented by a molding surface 21 in the main body 20
of Fig. 2. Alternatively, the whole surface may be a plane without the inclined
surface 11a such as a molding surface 31 of the main body 30 indicated in Fig. 3.

The projecting part 13 and a projecting part 23 located at each side
edge of the main body 20 in Figs. 2 and 7 respectively work to refrain the sealant
120 from leaking in a direction opposite to the pressing direction along the side
walls of the roof groove 105 when the sealant is pressed by the molding surface 11,
21.



10

15

20

25

30

WO 96/16793 PCT/US95/14797

Since the inclined surfaces 11c are formed at both edges of the flat
surface 11a of the main body 10, in the case where the sealant 120 before hardened
is a rod with the width approximately equal to that of the flat surface 11a, the
sealant 120 can be easily positioned to the main body 10 by the inclined surfaces
11c and readily supported to the main body 10.

Characters, numbers, symbols or patterns may be cut in the molding
surface 11, 21, 31. A portion where the characters, numbers, symbols or patterns
are cut becomes a recessed part or a projecting part. The surface with the
characters or the like eliminates the rough of the outer surface 122 of the sealant
120 which would result in the inferior appearance. Moreover, when the characters,
numbers, symbols or patterns are engraved in the outer surface 122, the sealant 120
is formed in good shape.

Meanwhile, the molding surface 11, 21, 31 is desired to have release
characteristics to the sealant 120. The molding tool 1, etc. can be smoothly
detached from the sealant 120 after molding the sealant 120 without hurting the
outer surface 122 of the molded sealant 120. For adding the release characteristics
to the molding surface 11, 21, 31, other than using a material with release
characteristics for the main body 10, 20, 30, it is possible to apply an agent with
release characteristics to the molding surface 11, 21, 31, provide the molding
surface 11, 21, 31 with another member with release characteristics, namely, a
release member, or nitrify the molding surface 11, 21, 31. Particularly, it is simple
and therefore suitable to apply an agent with release characteristics to the molding
surface 11, 21, 31 or provide the moiding surface 11, 21, 31 with the release
member as above.

For the agent with release characteristics referred to above, a release
agent including at least in one of silicone resin, silicone rubber, fluoric resin or
fluoric rubber is fit, because the above agent is effective irrespective of the kind of
resin included in the sealant 120. The agent is applied to the molding surface 11, 21,
31 by a general application means such as a roller, spray or brush, etc. A concrete
example of the agent is "MOLD RELEASE AGENT RESIN RELEASE" by
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Minnesota Mining & Manufacturing Company (3M) which is available in a spray
can.

The release member alike desirably contains at least in one of
silicone resin, silicone rubber, fluoric resin or fluoric rubber from the same reason as
for the above agent. The release member can be attached to the molding surface 11,
21, 31 via a tackifier or an adhesive. "TEFLON FILM ADHESIVE TAPE #5480"
produced by Minnesota Mining & Manufacturing Company (3M) is an example of
the release member. Teflon is the trademark for polytetrafluoroethylene. The
pressing member 50, 60 will be discussed below.

The pressing member 50, 60 is, as indicated in Figs. 1-3, set on a
surface 12, 22, 32 facing the corresponding molding surface 11, 21, 31 of the main
body 10, 20, 30.

When the jointed part 107 is magnetizable, the pressing member 50
is a slim plate-like plastic magnet as shown in Figs. 1 and 2. The pressing member
50 has a slightly smaller width than the width "W" of the main body 10, 20 and
extends nearly the whole length of the main body 10, 20. The pressing member 50
may be constituted of a plurality of plastic magnets arranged discontinuously in the
longitudinal direction of the main body 10, 20 with a predetermined distance to
each other on the surface 12, 22 of the main body.

The pressing member 50 presses the main body 10, 20 to the jointed
part 107 by magnetic force acting between the jointed part 107 and the pressing
member 50. The plastic magnet of the pressing member 50 preferably includes a
heat-proof resin. The plastic magnet easily reduces the weight of the whole of the
molding tool of the present embodiments and, at the same time little changes the
shape and size even when it is repeatedly heated and cooled for a long time. That is,
the whole molding tool for sealant is prevented from changing the shape and size.
The heat-proof resin is favorably a thermosetting resin including an epoxy resin, or
a  heat-proof thermoplastic resin such as polyamide, polyether ketone,
polyphenylene-sulfide, etc. The pressing member 50 is attached to the surface 12,
22 of the main body 10, 20, for example, by an adhesive or the like.



10

15

20

25

30

WO 96/16793 PCT/US95/14797

In the case where the jointed part 107 is formed at the bottom of the
roof groove 105 and the molding tool is used while being fitted in the roof groove
105, although it is possible to use the molding tool equipped with the pressing
member 50 as in Figs. 4 and 7, the molding tool with another pressing member 60
as in Fig. 3 may be employable.

The pressing member 60 is a hollow tubular member, for instance,
which is formed of an expansible material. Both ends of the member are shut, for
example, by metallic lid plates 61. The tubular pressing member 60 is better to be
elliptic having a longer diameter in the widthwise direction of the main body 30. In
addition, an injection port (not shown) is formed at least in one of the lid plates 61
to inject gas or the like fluid to a hollow 63 of the pressing member 60 having both
ends closed by the lid plates 61. Gas or the like is supplied to or discharged from
the hollow part 63 through the injection port. The width of the pressing member 60
in a direction of the above longer diameter is, as is clearly recognized in Fig. 3,
slightly smaller than the width "W" of the main body 30, while the length of the
pressing member 60 is almost equal to the total length "L" of the main body 30. The
pressing member 60 as above is set to the surface 31 of the main body 30, for
example, by an adhesive or the like.

The molding tool 3 set with the pressing member 60 is fitted in the
roof groove 105 as shown in Fig. 9. At this time, it is preferable that each part of
the larger diameter of the elliptic pressing member 60 is positioned at least inside
the roof groove 105. Unless the part of the larger diameter is present inside the roof
groove 105, it is necessary to press the pressing member 60 further into the roof
groove 105.

Subsequently, referring to Fig. 10, the pressing member 60 expands
when gas or the like is injected into the hollow part 63 of the member 60, bringing
each area 62 of the outer surface corresponding to the above part of the larger
diameter of the pressing member 60 into touch with side walls 101a, 103a of the
roof groove 105. As a result, the area 62 presses the side walls 101a, 103a. When
the area 62 presses the side walls 101a, 103a as above, the molding tool 3 fitted in
the roof groove 105 is controlled by the friction force between the area 62 and the

-10-
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side walls 101a, 103a not to move in a direction to slip out from the roof groove
105. Therefore, as gas is injected more to the pressing member 60 which further
expands the pressing member, the main body 30 with the pressing member 60 is
depressed towards the bottom of the roof groove 105, accordingly pressing the
sealant 120.

Heat-proof rubber is included as a favorable material of the pressing
member 60. The heat-proof rubber is ethylene-propylene-diene-methylene (EPDM),
chlorosulfonated polyethylene (named as "Hypalon" by Du Pont), silicone rubber
basically composed of polysiloxane or fluoric rubber such as hexafluoropropylene-
vinylidene fluoride copolymer, etc. The area 62 of the pressing member 60 has such
friction resistance that allows the main body 30 to press the sealant 120. Although
the friction resistance is easily obtained if the pressing member 60 contains the
aforementioned rubber material, it is more desired that the outer surface of the
pressing member 60 is coated with cross-linked polyurethane or the like resin to
generate viscosity at the heating temperature of the sealant for the purpose of
enhancing the friction resistance.

A method for sealing the above jointed part with the use of the
molding tool 1, 2, 3 and the sealant 120 through the operation of the molding tool
1, 2, 3 will be discussed now.

The heating treatment for the sealant 120 to be used for sealing the
jointed part of the exterior panel with the molding tool 1, 2, 3 is carried out in the
sealing oven described before. Moreover, the sealant 120 is preferably of a kind
partially or totally hardened. If the sealant is a type not hardened, the sealant may be
melted or softened in some cases and deformed in a drying process after the exterior
panel is face coated, or the material wrinkles as a result of the shrinkage when the
face coating film is hardened. The appearance of the molded sealant may be thus
hurt. Specifically, the setting sealant 120 is, for example, "MELT SEAL TAPE
#E9280" manufactured by Minnesota Mining & Manufacturing Company.

The above sealant 120 is preferred to include a volume expansion
agent. The volume expansion agent offsets the volumetric shrinkage brought about

when the sealant 120 is solidified or hardened, thereby preventing a gap from being

-11-



10

15

20

25

30

WO 96/16793 PCT/US95/14797

gen;:rated between the molding surface 11, etc. of the molding tool 1, etc. and the
outer surface 122 of the sealant 120. Accordingly, the molding surface 11, 21, 31 is
tightly held in touch with the outer surface 122. The outer surface 122 of the
sealant 120 is rendered totally uniform. For the above volume expansion agent,
4, 4'-oxybisbenzenesulfonyl-hydrazide (OBSH), azodicarbonamide or the like
component generating gas when decomposed with heat, or thermal expansive
microcapsules involving hydrocarbon is suitable. The aforementioned microcapsules
are specifically, e.g., "MATSUMOTO MICROSPHERE F-80" manufactured by
(Matsumoto Oil & Fat Co., Ltd.), "(EXPANCEL) DU551" by (Kemanovel, Inc.),
etc.

Supposing that the jointed part 107 is located at the bottom of the
roof groove 105, in Figs. 4 and 7, the above sealant 120 is arranged at the upper
surface of the jointed part 107 located at the bottom in the roof groove 105 in a
holding process.

Among the molding tools 1, 2 and 3, for example, the molding tool 1
is fitted in the roof groove 105 so that the molding surface 11 thereof is in touch
with the outer surface 122 of the sealant 120. While the molding surface 11 is kept
in touch with the outer surface 122 of the sealant 120, the molding tool 1 is
disposed to allow the sealant 120 to be pressed to the jointed part 107 by means of
the molding surface ". When the molding tool 1, 2 is employed, the molding surface
11, 21 of the main body 10, 20 presses the sealant 120 to the jointed part 107
owing to magnetic force acting between the plastic magnet as the pressing member
50 and the jointed part 107 of the exterior panel made of a metallic material.

If the molding tool 3 is used, as shown in Fig. 9, when gas or the like
is injected to the hollow part 63 of the pressing member 60 after the molding tool 3
is fitted in the roof groove 105, the pressing member 60 is expanded, whereby the
molding surface 31 of the main body 30 presses the sealant 120 against the jointed
part 107 as described above.

While the molding surface 11, 21, or 31 presses the sealant 120 to
the jointed part 107, the sealant 120 is heated by the sealing oven. Therefore, the
outer surface 122 of the sealant 120 of a paste or heated and then softened in the

-12-
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sealing oven is molded by the molding surface 11, 21, 31 as illustrated in Figs. 5, 7
and 10, and moreover the sealant 120 is molded in conformity with the shape of the
jointed part 107 to tightly shield the jointed part 107. The sealant is subsequently
hardened with heat. '

In the manner as above, the outer surface 122 of the sealant 120 is
molded in conformity with the shape of the molding surface 11, 21, 31 without the
projections/recesses of the jointed part 107 transferred thereto.

Then, referring to Figs. 6 and 8, the molding tool 1, 2, 3 is removed
from the roof groove 105, thus completing the formation of the outer surface 122
of the sealant 120. In the case where the molding tool 3 is used, the molding tool 3
is removed from the roof groove 105 after gas or the like is discharged from the
hollow part 63 of the pressing member 60.

As described hereinabove, since the molding surface of the molding
tool is pressed to the outer surface of the sealant of a paste or solid rod, the outer
surface of the sealant is formed corresponding to the shape of the molding surface,
and accordingly, projections/recesses formed in the jointed part are prevented from
being transferred to the outer surface of the sealant. It becomes consequently
unnecessary to install a decorative member such as a roof mc;lding or the like
referred to earlier, reducing the number of parts and steps in assembling, for
example, the roof panel. After sealing the jointed part, furthermore, the whole roof
including the sealant can be coated easily in the same color.

Although the molding tool is applied to the roof groove 105 in the
foregoing embodiments, the molding tools 1, 2 using a magnet as the pressing
member are not restricted to the application to the roof groove 105, but may be
employable to a sealant set at a rough jointed part which is positioned at a part of a
plane.

In addition, although the main body 10, 20, 30 is provided with the
pressing member 50, 60 in the above embodiments, the pressing member 50, 60 may
be omitted and instead, the sealant is arranged to be pressed by the 15 weight of the

main body 10, 20, or 30 itself. However, this arrangement is limited only to a case
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where the jointed part 107 is located in a direction of gravity to the main body 10,
20, 30.

Since the pressing member 50, 60 is arranged for the main body 10,
20, 30, a separate pressing means is not necessary, thereby lightening the total
weight of the molding tool 1, etc.

Although the pressing member 50, 60 is set to the main body 10, 20,
30 in the above description, the present invention is not restricted to above and the
pressing member 50, 60 may be formed integrally with the main body 10, 20, 30 .

The jointed part 107 is formed of such material attracted by
magnetism as iron or the like, or is magnetized in the above examples. However, if
the jointed part 107 is not formed of a magnetic material, a magnetizing member,
€.g., a permanent magnet or an electromagnet may be provided at the rear surface
of the jointed part opposite to the front surface where the sealant is arranged.

Instead of providing the magnetized pressing member, the main
body can be formed of a magnetized material such as a magnet or the like.
Supposing that the main body is formed of the magnetized material, when the
jointed part is magnetizable or magnetizable member is provided at the rear surface
of the jointed part, a molding tool having no pressing member can be provided. In
this case, the magnetized material forming the main body is favorably the plastic
magnet as described before.

In the foregoing description, the sealant 120 is molded thereby to
tightly seal the jointed part 107 by bringing, for example, the molding surface 11 of
the molding tool 1 for sealant in touch with the outer surface 122 of the sealant 120
after the sealant 120 is disposed at the jointed part 107. However, the method is not
limited to the above, and a sealant with a molding tool may be prepared at the
molding surface 11 or the like by making the outer surface of the sealant touch with
the molding surface 11 or the like beforehand, which is to be disposed at the jointed
part 107.

The above sealant with the molding tool is manufactured by a
supplier of the sealant and fed to a user of the sealant. The user can use the sealant

with the molding tool in the same manner as the conventional sealant. Therefore,

-14-



10

15

20

25

30

WO 96/16793 PCT/US95/14797

the‘sealing method allows the user to omit the disposing process in which the
molding surface is brought in touch with the outer surface of the sealant after the
sealant is disposed at the jointed part 107, with enabling molding of the outer
surface of the sealant after the jointed part 107 is sealed.

Further, the sealant with the molding tool provides recycling of the
molding tool 1 or the like for sealant, etc. That is, the molding tool 1 or the like for
sealant used by the user is withdrawn to the supplier, so that a fresh sealant with a
molding tool is produced and supplied from the withdrawn moiding ‘tool 1 or the
like for sealant.

The sealant with the molding tool is formed by utilizing the tackiness
of the sealant itself. Generally, there are two kinds of sealants, i.e., (i) one that is
tack-free almost without any tackiness at normal temperatures and (ii) one that
loses its tack strength after heated and melted, thereby sealing the jointed part
although it shows the tack at normal temperatures. It is preferable to use a sealant
of the above type (ii) for the sealant with the molding tool. Alternatively, the sealant
with the molding tool may be formed by laminating a sealant of the type (ii) with a
sealant of the type (i).

If the tack-free sealant is used, the outer surface of the sealant while
kept in touch with the molding surface 11 of the molding tool for sealant is partially
or totally fused to the molding surface 11 or the like, whereby the sealant is
temporarily bonded with the molding surface 11 or the like. In consequence, the
sealant with the molding tool is obtained. The outer surface of the sealant is
partially or totally fused to the molding surface 11 or the like by heating from the
side of the molding tool for sealant or by way of fusing such as ultrasonic fusing,
etc.

It is also possible to provide the sealant with the molding tool for
sealant via a tackifier. The tackifier is desirably of a type that has the tackiness at
normal temperatures, but loses the tackiness through setting when it is heated and
melted, thereby sealing the jointed part 107.

As is fully described hereinabove, according to the molding tool for

sealant and the sealing method using the molding tool of the present invention, the
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molding surface of the molding tool covers the outer surface of the sealant to be in
touch with the outer surface of the sealant, thereby pressing the outer surface to the
jointed part. Therefore, the outer surface of the sealant is formed in conformity with
the shape of the molding surface. In consequence, it is prevented that the
projections/recesses of the jointed part are transferred to the outer surface of the
sealant. Since it is not necessary to install the decorative member such as the roof
molding or the like, the number of parts and working steps when the roof panel or
the like is assembled is decreased.

Moreover, according to the molding tool for sealant of the present
invention, in the case where the molding tool is arranged at a groove of a generally
U-shaped cross section, a tubular body is expanded to press the outer surface of the
sealant by the molding surface of the main body. Therefore, the molding surface
allows the outer surface of the sealant to be formed in conformity with the shape
thereof. The projections/recesses of the jointed part are hence prevented from being
transferred to the outer surface of the sealant. Since it is not necessitated to attach
the decorative member such as the roof molding or the like, the number of parts and
working steps to assemble, for instance, a roof panel is reduced.

According to the sealing method of the present invention using the
molding tool for sealant, when the sealant with the molding tool is employed, the
disposing process to bring the molding surface of the molding tool for sealant in
touch with the outer surface of the sealant after the sealant is disposed at the jointed
part becomes omissible, and at the same time, the outer surface of the sealant can be

molded after the sealant seals the jointed part.
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WHATIS CLAIMED IS:

1. A molding tool for molding an outer surface of a sealant which is
formed of resin and employed for covering a projecting or recessed part of a jointed
part where two members are joined together to tightly seal at the seam of the
jointed part,

the molding tool comprising a molding surface which extends along
the jointed part and contacts at least the outer surface of the sealant thereby
pressing and molding the outer surface thereof.

2. A molding tool for sealant as claimed in claim 1, wherein when the
jointed part is magnetized, or a magnetizable member is disposed at a rear side of
the jointed part, the molding tool including a magnetic member attracted by the
jointed part or the magnetizable member, whereby the pressing is effected by
magnetic force of the magnetic member.

- 3. A molding tool for sealant as claimed in claim 1, wherein when a
magnetizing member is disposed at a rear side of the jointed part, the molding tool
including a substance attracted by the magnetizing member, whereby the pressing is
effected by magnetic force of the magnetizing member.

4, A molding tool for sealant as claimed in claim 1, which comprises a
plate-like main body providing the molding surface, and a pressing member attached
to a surface of the main body opposing to the molding surface and pressing the
main body towards the jointed part thereby pressing the molding surface to the
outer surface of the sealant.

5. A molding tool for sealant as claimed in claim 4, wherein the
pressing member is magnetized when the jointed part is magnetizable or a
magnetizable member is disposed at the rear side of the jointed part, so that the
pressing is effected by magnetic force operated between the jointed part and the
pressing member.

6. A molding tool for sealant as claimed in claim 1, wherein when the
two members are jointed with each other to form a groove of a generally U-shaped

cross section and the jointed part is located at a bottom of the groove, the molding
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tool extending along the groove, having a width approximately equal to that in a
direction orthogonal to the extending direction and to a depthwise direction of the
groove, and being fitted in the groove, and having projecting parts projecting from
the molding surface towards the bottom of the groove formed in the extending
direction of the molding tool at both side edges of the molding surface in a
widthwise direction so as to refrain the sealant from leaking away from the bottom
of the groove.

7. A molding tool for sealant for molding an outer surface of a sealant
which is formed of resin and employed for covering a projecting or recessed part of
a jointed part wherein two members are joined together to tightly seal the jointed
part at a surface of the jointed part and wherein the two jointed members define a
groove having a generally U-shaped cross section and with the seam of the jointed
part located at a bottom of the groove, the molding tool comprising:

a plate-like main body (30) fittable in the groove, having a molding
surface which extends along the groove, having a width approximately equal to that
in a direction orthogonal to an extending direction and positioned to permit contact
with the outer surface of the sealant thereby pressing and molding the outer surface
of the sealant; and

a pressing member having an expansible tubular body set at a surface
of the main body opposing to the molding surface which expands when fluid
expanding the tubular body is injected into a hollow part thereof, thereby to press
right and left side walls of the groove extending in the depthwise direction of the
groove, thus allowing the molding surface to press the outer surface of the sealant.

8. A molding tool for sealant as claimed in claim 1, wherein the
molding surface is treated by release treatment to facilitate a separation from the
sealant after molding the outer surface of the sealant.

9. A sealing method using a molding tool of claim 1 to mold an outer
surface of a sealant which is formed of resin and employed for covering a projecting
or recessed part of a jointed part where two members are joined together to tightly

seal the seam of the jointed part, the sealing method comprising:
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a disposing process in which a molding surface of a molding tool for
molding the outer surface of the sealant is brought in to contact with the outer
surface of the sealant thereby pressing and molding the outer surface of the sealant;

a molding process subsequent to the disposing process in which the
sealant is heated while the molding surface is in contact with the outer surface of
the sealant; and

a removing process subsequent to the molding process in which the

molding tool is removed from the sealant.
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