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(57) Abstract: Vehicular upper-part structure
(1i; HB) includes left and right side roof rails (14,
15) located on opposite sides of a roof (13) of a
vehicle compartment (23), and a roof panel (36)
and roof arch member (21; 37) each joined at
their opposite end portions to the side roof rails.
Each the side roof rails (14, 15) includes” an outer
member (64); an inner member (65) extending
along the outer member, the inner member having
a first vertical wall portion (76; 76B) and a
welding flange portion (74) formed integrally with
the first vertical wall portion, one of the opposite
end portions (41; 43) of the roof arch member
being joined to the welding flange portion by
welding; and a second vertical wall portion (71;
71B) formed by a stay member that is joined at its
one end portion to the welding flange portion and
supports a roof panel joint section (66) having the
roof panel joined thereto by welding.
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DESCRIPTION

VEHICULAR UPPER-PART STRUCTURE

Technical Field

The present invention relates to an 1improved upper-part structure for use
1n vehicle roofs.
Background Art
In general, roofs of vehicles comprise a roof panel formed of a thin plate
and fixed to a framework. An example vehicular roof structure is know from JP
2005-153649 A and schematically 1llustrated in Fig. 13 hereof.
In Fig. 13, a roof structure 201 has a hole 204 for insertion therein an

electrode for spot-welding a center roof rail 203 to a side roof rail 202 and a hole

206 for insertion therein an electrode for spot-welding a roof panel 205 to the

side roof rail 202. With the center roof rail 203 of a closed sectional shape
spot-welded to the side roof rail 202, the roof structure 201 can increase
mechanical strength of a vehicle body against lateral collision. However, the
disclosed roof structure 201 can not achieve a desired increased mechanical
strength due to the provision of the electrode-inserting holes 204 and 206.
Disclosure of the Invention

It is therefore an object of the present invention to provide an improved
upper-part structure of a vehicle which can achieve an increased mechanical
strength, stabilized welding and reduced variation in welded position.

In order to accomplish the above-mentioned object, the present invention
provides an improved vehicular upper-part structure which includes left and
right side roof rails located on opposite sides of a roof of a vehicle compartment

and a roof panel and roof arch member each jommed at their opposite end
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portions to the side roof rails. Each the side roof rails includes: an outer
member; an inner member extending along the outer member, the inner
member having a first vertical wall portion and a welding flange portion formed
integrally with the first vertical wall portion, one of the opposite end portions of
the roof arch member being joined by welding to the welding flange portion; and
a second vertical wall portion in the form of a stay member that is joined at its
one end portion to the welding flange portion and supports a roof panel joint
section having one of the opposite portions of the roof panel joined thereto by
welding.

Each of the side roof rails has the first vertical wall portion and the
welding flange portion formed integrally with the first vertical wall portion.
Thus, when the roof arch member 1s to be joined at each of the opposite end
portions to one of the side roof rails by spot-welding with one electrode pressed
against mutually overlapping portions of the roof arch member and side roof
rail, i.e. the end portion of the arch member and the welding flange portion of
the side roof rail (instead of the mutually-overlapping portions being
sandwiched between a pair of electrodes), the welding flange portion 1is
supported by the first vertical wall portion located substantially immediately
under the one electrode, so that it is possible to prevent deformation of the end
portion of the arch member and the welding flange portion of the side roof rail.
As a result, it is possible to increase the strength of the inventive vehicular
upper-part structure.

Each of the side roof rails further has also the second vertical wall portion
in the form of the stay member that is joined at its one end portion to the
aforementioned welding flange portion and supports the roof panel joint section
having the roof panel joined thereto. Thus, when the roof panel 1s to be joined

at each of its welding edge flange portions to one of the side roof rails by
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spot-welding with one electrode pressed against mutually overlapping portions
of the roof panel and side roof rail, i.e. the welding edge flange portion of the
arch member and the welding flange portion of the side roof rail (instead of the
mutually-overlapping portions being sandwiched between a pair of electrodes),
the welding flange portion is supported by the second vertical wall portion
located substantially immediately under the one electrode, so that it is possible
to prevent deformation of the welding edge flange portion of the roof panel and
the Weldmg flange portion of the side roof rail. As a result, it 1s possible to
increase the strength of the inventive vehicular upper-part structure.

Further, because the inventive vehicular upper-part sti'ucture can prevent
the deformation by means of the first and second vertical wall portions as noted
above, it permits the necessary welding with the electrode and flange portions
(including the end portions) held in reliable close contact with each other, which
can advantageously achieve stabilization of the welding and reduce undesired
variation in welded position.

The first vertical wall bears a load caused as the roof panel 1s joined to the
side roof rail, and the second vertical wall bears a load caused as a roof side
panel is joined to the side roof rail.

In an embodiment, the vehicular upper-part structure further includes, on
each of the opposite sides of the roof, an intersecting section where a front pillar,
the rood side rail and the roof arch member intersect one another.

Brief Description of the Drawings

Fig. 1 is a perspective view of a roof of a vehicle which employs a first
embodiment of an upper-part structure of a vehicle (i.e., vehicular upper-part
structure) of the present invention;

Fig. 2 is an exploded perspective view of the vehicle roof employing the

vehicular upper-part structure;
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Fig. 3 is a sectional view taken along line 3 — 3 of Fig. 1;

Fig. 4 1s a perspective view showing first and second vertical wall portions
of the vehicular upper-part structure;

Fig. 5 1s a sectional view 1llustrating a relationship between a side roof rail
and a roof arch member (front roof rail) in the vehicular upper-part structure;

Fig. 6 1s a perspective view 1llustrating a relationship between the side
roof rail and the roof arch member (front roof rail) in the vehicular upper-part
structure;

Fig. 7 1s a sectional view illustrating of a relationship between the side
roof rail and a roof panel in the vehicular upper-part structure;

Fig. 8 1s a perspective view explanatory of relationship between the side
roof rail and the roof panel in the vehicular upper-part structure;

Fig. 9 1s a sectional view taken along line 9 - 9 of Fig. 1, which shows a
second embodiment of the vehicular upper-part structure of the present
invention;

Fig. 10 1s an exploded view of the second embodiment of the vehicular
upper-part structure;

Fig. 11 1s a sectional view showing a relationship between the side roof rail
and another roof arch member (roof bow) in the second embodiment of the
vehicular upper-part structure;

Fig. 12 1s a sectional view showing a relationship between the side roof
rail and the roof panel 1n the second embodiment of the vehicular upper-part
structure; and

Fig. 13 1s a view 1llustrating a conventionally-known technique.

Best Mode for Carrying Out the Invention
Reference i1s now made to Fig. 1 showing 1n perspective a roof 13 of a

vehicle 12 which employs, 1n a front region thereof, a first embodiment of a
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vehicular upper-part structure of the present invention, and to Fig. 2 showing
in exploded perspective the vehicle roof.

The vehicular upper-part structure 11 compnrises left and right side roof
rails 14 and 15 disposed on left and right sides of the roof 13 of a vehicle
compartment 23, and a front roof rail 21 that is one of a plurality of roof arch
members fixed at their opposite end portions to the left and right side roof rails
14 and 15. The roof arch members are front roof rail 21, roof bow 37 and rear
roof rail 38.

The vehicle 12 includes the compartment 23 and a body 24. The vehicle
body 24 includes left and right side bodies 26 and 27 that constitute left and
richt side walls of the vehicle compartment 23, and the roof 13 that constitutes
an upper wall of the vehicle compartment 23. The vehicle 12 1s symmetrical
about a longitudinal centerline C, i.e. centerline extending across a width (X
axis) of the vehicle 12. The following paragraphs mainly describe a left half of
the vehicle 12 because a right half of the vehicle 12 1s generally identical in
construction to the left half.

The left side body 26 includes a front pillar 31, a center pillar 32, and an
outer section 33 of the left side roof rail 14.

The roof 13 includes a roof panel 36, the left side roof rail 14, the right side
roof rail 15, and the front roof rail 21, roof bow 37 and rear roof rail 38 which
are the roof arch members.

The front roof rail 21 has a left end portion 41 joined to the left side roof
rail 14, and a right end portion 42 joined to the right side roof rail 15. The roof
bow 37 has a left end portion 43 joined to the left side roof rail 14, and a rnight
end portion 44 joined to the right side roof rail 15. Further, the rear rootf rail
38 has a left end portion 45 joined to the left side roof rail 14, and a right end

portion 46 joined to the right side roof rail 15.
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The front roof rail 21 immcludes a first inner channel-shaped member 51,
and a first outer channel-shaped member 52 joined to the first inner channel-
shaped member 51. The roof bow 37 includes a second imner channel-shaped
member 53, and a second outer channel-shaped member 54 joined to the second
inner channel-shaped member 53. The rear roof rail 38 includes‘ a third iner
channel-shaped member 55, and a third outer channel-shaped member 56
joined to the third inner channel-shaped member 56.

Fig. 3 1s a sectional view taken along line 3 — 3 of Fig. 1, which shows 1n
detail particularly how the front roof rail 21 and the left side roof rail 14 are
joined to each other. Fig. 4 1s a perspective view showing first and second
vertical wall portions of the vehicular upper-part structure.

First inner welding flange portion 61 of the first inner channel-shaped
member 51 and first outer welding flange portion 62 of the first outer channel-
shaped member 52 are provided on the lett end portion 41 of the front roof rail
21.

The left side roof rail 14 includes the outer section 33, an outer member 64,
an imner member 65 disposed inwardly of the outer member 64 and extending
along and jomed to the outer member 64, a two-layer roof panel joint section 66
where the outer section 33 1s lapped over the outer member 64, an upper
two-layer flange portion 67 where the outer member 64 1s lapped over the inner
member 65, and the second vertical wall portion 71 1n the form of a stay
member sandwichingly held in a downwardly recessed portion of the upper
two-layer flange portion 67.

The inner member 65 of the left side roof rail 14 includes a body plate 72
having a substantial “I” sectional shape and extending along the roof 13 in a
front-rear direction (.e., Y-axis direction) of the vehicle 12, a door-side welding

flange portion 73 formed on the lower edge of the body plate 72, a roof-side
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welding flange portion 74 formed on the upper edge of the body plate 72, and

the first vertical wall portion 76 formed on a front portion 75 of the body plate
72 where the front roof rail 21 is joined to the roof-side welding flange portion
74.

The first vertical wall portion 76 1s formed by part of the body plate 72
being bulged toward the front roof rail 21. The first vertical wall portion 76
extends between the first inner welding flange portion 61 and first outer
welding flange portion 62 of the front roof rail 21 in substantial orthogonal
relation thereto, and the first vertical wall portion 76 has the roof-side welding
flange portion 74 integrally formed therewith and extending inwardly at a
substantial right angle thereto. The first vertical wall portion 76 has a height
H.

As seen 1n Fig. 4, the stay member 71 constitutes, or provided as, the
second vertical wall portion and 1s disposed between the outer and inner
members 64 and 65 of the left side roof rail 14. The stay member 71, which 1s
joined at one end thereof to the roof-side welding flange portion 74, includes: an
upper joint section 77 sandwichingly held in the downwardly recessed portion of
the upper two-layer flange portion 67 where the outer member 64 1s lapped over
the inner member 64; a roof backup section 81 formed i1ntegrally with the upper
joint section 77 so as to abut against the inner surface of the outer member 64;
a vertical stay body section 82 formed integrally with the roof backup section
81; and a lower joint section 83 formed integrally with the vertical stay body
section 82 and sandwichingly held in a downwardly-and-inwardly recessed
portion of a lower two-layer tlange portion 84 where the outer member 64 1s
lapped over the inner member 65.

The vehicular upper-part structure 11 further includes, on each of the

opposite sides of the roof 13, an intersecting section where the front pillar, the
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rood side rail 14 and the roof arch member 21 intersect one another.

Next, a description will be given about behavior of the first embodiment of
the vehicular upper-part structure 11 of the present invention. First, the front
roof rail 21 is spot-welded to the left side roof rail 14 shown in Fig. 2. In the
instant embodiment, the spot-welding is carried out by one electrode being
energized while being pressed against mutually-overlapping portions of thin
plates with a predetermined pressure; namely, in this case, the mutually-
overlapping portions of the thin plates are not sandwichingly pressed between a
pair of electrodes.

Fig. 5 is a sectional view explanatory of relationship between the side roof
rail and one of the roof arch members (in this case, front roof rail) in the first
embodiment of the vehicular upper-part structure. The relationship will be
described with combined reference to Figs. 2 and 5.

The first outer welding flange portion 62 of the first outer channel-shaped
member 52 is lapped over the upper two-layer flange portion 67 of the left side
roof rail 14, one welding electrode 86 is pressed against the first outer welding
flange portion 62 with a predetermined pressing force Fw, and another
electrode (i.e., earth electrode which is not shown) is connected to the vehicle
body. The earth electrode used here does not sandwich mutually-overlapping
portions to be spot-welded together (i.e., to-be-welded portions) in conjunction
with the welding electrode 86.

Fig. 6 is a perspective view explanatory of relationship between the side
roof rail and the roof arch member (front roof rail) in the first embodiment of
the vehicular upper-part structure. The relationship will be described with
combined reference to Figs. 5 and 6.

The pressing force Fw applied to the welding electrode 86 (.e., force with

which the welding electrode 86 is pressed) is transmitted to the first vertical
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wall portion 76, disposed substantially immediately under the welding electrode

86, generally as indicated by arrows al and a2, so that it 1s possible to prevent
downward deformation G.e., deformation in a direction of arrow b1l of Fig. 5) of
the upper two-layer flange portion 67 of the left side roof rail 14 and first outer
welding flange portion 62 of the front roof rail 21; thus, it i1s possible to increase
the strength of the upper-part structure 11.

Fig. 7 1s a sectional view explanatory of relationship between the side roof
rail and the roof panel in the first embodiment of the vehicular upper-part
structure.

The roof panel 36 1s spot-welded to the left side roof rail 14. Namely, a
welding edge flange portion 87 of the roof panel 36 1s lapped over the two-layer
roof panel joint section 66 where the outer section 33 is lapped over the outer
member 64 of the left side roof rail 14, then the welding electrode 86 1s pressed
against the flange portion 87 with a predetermined pressing force Fw, and the
earth electrode (not shown) is connected to the vehicle body.

Fig. 8 1s a perspective view explanatory of relationship between the side
roof rail and the roof panel in the first embodiment of the vehicular upper-part
structure. The relationship will be described with combined reference to Figs.
7 and 8.

The pressing force Fw applied to the welding electrode 86 (.e., force with
which the welding electrode 86 is pressed) is transmitted to the second vertical
wall portion 71, disposed substantially immediately under the welding electrode
86, generally as indicated by arrows a3 and a4, so that 1t 1s possible to prevent
downward deformation G.e., deformation in the direction of arrow bl) of the
two-layer roof panel joint section 66 and welding edge flange portion 87 of the
roof panel 36; thus, 1t 1s possible to increase the strength of the vehicular

upper-part structure 11.
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The first vertical wall 76 1s subjected to a load caused as the roof panel 36

1s joined to the side roof rail 14, and the second vertical wall 71 1s subjected to a
load caused as the outer section (roof side panel) 33 is joined to the side roof
rail.

Because the downward deformation of the upper two-layer flange portion
67 of the left side roof rail 14 and first outer welding flange portion 62 of the
front roof rail 21 and the downward deformation of the two-layer roof panel
joint section 66 and welding edge flange portion 87 of the roof panel 36 can be
prevented via the first and second vertical wall portions 76 and 71 as noted
above, the first embodiment of the upper-part structure permits the welding
with the welding electrode and flange portions held in relhiable close contact
with each other, which can achieve stabilization of the welding and reduce
undesired variation in welded position.

Further, the first embodiment of the vehicular upper-part structure 11 can
effectively disperse forces, other than that applied from the welding electrode
86, by means of the first and second vertical wall portions 76.and 71, and thus it
can increase the strength of the vehicle body. Note that an electric current
from the welding electrode 86 flows as indicated by arrows el and e2.

The following paragraphs describe a second embodiment of the vehicular
upper-part structure of the present invention. Fig. 9 is a sectional view taken
along line 9 — 9 of Fig. 1, which shows the second embodiment of the vehicular
upper-part structure 11B. Fig. 10 is an exploded view of the second embodiment
of the vehicular upper-part structure 11B.

The second embodiment of the vehicular upper-part structure 11B, which
has the roof bow 37 joimed to the left side roof rail 14, includes a first and
vertical wall portion 76B and a second vertical wall portion (or stay member)

71B formed on a center joint section 91 to which the roof bow 37 1s joined.
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Second imner welding flange portion 92 of the second inner channel-
shaped member 53 and second outer welding flange portion 93 of the second
outer channel-shaped member 54 are formed on the lett end portion 43 of the
roof bow 37.

The center pillar 32 includes an inner center pillar member 94 joined to
the center joint section 91 of the inner member 65, and first and second outer
center pillar members 95 and 96 joined to the outer member 64 of the roof rail
14.

The first vertical wall portion 76B is formed by part of the body plate 72 of
the inner member 65 being bulged toward the roof bow 37. The first vertical
wall portion 76B extends toward the second outer welding flange portion 93 in
substantially orthogonal relation thereto, and the first vertical wall portion 76B
has the roof-side welding flange portion 74 integrally formed therewith and
extending inwardly at a substantial right angle thereto.

The second vertical wall portion (stay member) 71B is disposed between
the outer and inner members 64 and 65 of the left side roof rail 14. The second
vertical wall portion (stay member) 71B includes: an upper joint section 77B
sandwichingly held in a downwardly recessed portion of the upper two-layer
flange portion 67 where the outer member 64 i1s lapped over the inner member
64; a roof backup section 81B formed 1ntegrally with the upper joint section 77B
so as to abut against the inner surface of the outer member 64; a vertical stay
body section 82B formed integrally with the roof backup section 81B; and a
lower joint section 83B formed integrally with the vertical stay body section 82B
and joined to the outer member 64. The vertical stay body section 82B has a
center joint leg portion 97 formed thereon so as to abut against the inner
surface of the outer member 64.

Next, a description will be given about behavior of the second embodiment
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of the vehicular upper-part structure 11B of the present invention. Fig. 111s a
sectional view showing relationship between the side roof rail and the roof arch
member (in this case, roof bow 37) in the second embodjment of the vehicular
upper-part structure 11B, and the relationship will be described with combined
reference to Figs. 2 and 11.

The roof bow 37 1s spot-welded to the left side roof rail 14 shown 1n Fig. 2.
Namely, the second outer welding flange portion 93 of the roof bow 37 1s lapped
over the upper two-layer flange portion 67 of the left side roof rail 14, then the
welding electrode 86 1s pressed against the second outer welding flange portion
93 with a predetermined pressing force Fw, and the earth electrode (not shown)
1s connected to the vehicle body.

The pressing force Fw applied to the welding electrode 86 (.e., force with
which the welding electrode 86 is pressed) is transmitted substantially directly
to the first vertical wall portion 76B, disposed substantially immediately under
the welding electrode 86, generally as indicated by arrow a6, so that it is
possible to prevent downward deformation (G.e., deformation in a direction of
arrow b3) of the upper two-layer flange portion 67 of the left side roof rail 14
and second outer welding flange portion 93 of the roof bow 37, thus, 1t 1s
possible to increase the strength of the vehicular upper-part structure 11.

Fig. 12 1s a sectional view showing relationship between the side roof rail
and the roof panel in the second embodiment of the vehicular upper-part
structure 11B, and the relationship will be described with combined reference to
Figs. 2 and 12.

The roof panel 36 1s spot-welded to the left side roof rail 14 shown 1n Fig. 2.
The welding edge flange portion 87 of the roof panel 36 1s lapped over the
two-layer roof panel joint section 66 where the outer section 33 i1s lapped over

the outer member 64 of the left side roof rail 14, then the welding electrode 86
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1s pressed against the flange portion 87 with a predetermined préssing force Fw,
and the earth electrode (not shown) is connected to the vehicle body.

The pressing force Fw applied to the welding electrode 86 (.e., force with
which the welding electrode 86 is pressed) is transmitted substantially directly
to the second vertical wall portion 71B, disposed substantially immediately
under the welding electrode 86, generally as indicated by arrow a7, so that it is
possible to prevent downward deformation (.e., deformation in the direction of
arrow b1) of the two-layer roof panel joint section 66 of the left side roof rail 14
and welding edge flange portion 87 of the roof panel 36; thus, it 1s possible to
increase the strength of the vehicular upper-part structure 11B.

The first vertical wall 76B 1s subjected to a load caused as the roof panel
36 1s joined to the side roof rail 14, and the second vertical wall 71 1s subjected
to a load caused as the outer section (roof side panel) 33 is joined to the side roof
rail.

Because the downward deformation can be prevented via the first and
second vertical wall portions 76B and 71B as noted above, the second
embodiment of the upper-part structure 11B permits the welding with the
welding electrode and flange portions held in reliable close contact with each
other, which can achieve stabilization of the welding and reduce undesired
variation in welded position.

Further, when the second vertical wall portion (stay member) 71B shown
in Figs. 10 and 11 1s provisionally set in position as indicated by arrow c1 for
welding to the inner surface of the outer member 64, the center joint leg portion
97 abuts against the imner surface of the outer member 64 as indicated by
arrow c2, and thus, the second vertical wall portion (stay member) 71B can be
automatically positioned and eftectively prevented from pivoting in a direction

of arrow c3 of Fig. 10.
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Furthermore, with the center joint leg portion 97 fixedly joined to the

mner surface of the outer member 64, 1t 1s possible to increase the mechanical
strength of the second vertical wall portion (stay member) 71B.

The present invention may either employ only the first or second
embodiment of the vehicular upper-part structure, or a combination of the first

and second embodiments of the vehicular upper-part structure as illustrated 1n

Figs. 1 and 2.

Industnal Applicability

The vehicular upper-part structure of the present invention 1s particularly

suited for use 1n side roof rails of vehicles.
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CLAIMS

1. A vehicular upper-part structure comprising: side roof rails disposed on
opposite sides of a roof of a vehicle compartment; and a roof panel and roof arch
member each joined at opposite end portions thereof to said side roof rails,

each of said side roof rails comprising:

an outer member;

an mner member extending along the outer member, said i1nner
member having a first vertical wall portion and a welding flange portion formed
integrally with said first vertical wall portion, one of the opposite end portions

of said roof arch member being joined by welding to the welding flange portion;

and

a second vertical wall portion in a form of a stay member that has one
end portion joined to said welding flange portion of said inner member and
supports a roof panel joint section having one of the opposite end portions of the

roof panel jomed thereto by welding.

2. The vehicular upper-part structure of claam 1, wherein said first vertical

wall 1s subjected to a load caused as the roof panel is joined to said side roof

rail.

3. The vehicular upper-part structure of claim 1, wherein said second vertical

wall 1s subjected to a load caused as a roof side panel is joined to said side roof

rail.

4. The vehicular upper-part structure of claaim 1, which further includes, on

each of the opposite sides of the roof, an intersecting section where a front pillar,
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the rood side rail and the roof arch member intersect one another.
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