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(57) ABSTRACT 

A vehicular body panel or component part having a rein 
forcing backing plate reconciled to a part of a blank material 
at a position Wherein a bending formation is implemented. 
The backing plate has one or more than tWo apertures 
formed in at least one lateral raW at a location equivalent to 
the position of the bending formation. When forming the 
blank material and the backing plate concurrently by bend 
ing operation, the backing plate becomes intimate With the 
blank sheet to avoid the backing plate from locally separat 
ing from the blank material and from forming a gap relative 
thereto, With a resultant improved product quality. 
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VEHICULAR BODY PANEL OR COMPONENT 
PART AND METHOD FOR MANUFACTURING 

SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to an improvement in a 
technique for manufacturing a vehicular body panel or 
component part. 

[0003] 2. Description of the Related Art 

[0004] Japanese Patent Laid-Open Publication NO. HEI 
10-129527, for example, discloses a bonnet made of plastic 
resin material for use in an automobile. The bonnet has a 
closed cross sectional structure Which is made of a product 
formed by a bloW technique and Which has an outer skin and 
a stiffener integral thereWith. The outer skin has a main body 
section having a central portion extending in a WidthWise 
direction of a vehicle body, tWo side edge portions located 
at both sides of the central position and extending in a 
longitudinal direction of the vehicle body, and tWo connect 
ing portions interconnecting the central portion and the 
respective side edge portions. Each connecting portion 
includes a reinforcement rib extending from the stiffener and 
deposited onto the outer skin. The reinforcement rib imparts 
increased rigidity to the bonnet. 

[0005] The presence of the bonnet made of the panel 
formed by plastic resin material provides no difficulty in 
implementing the aforementioned deposition during the 
forming operation of the plastic resin or in heat fusion of the 
tWo members (i.e., the reinforcement rib and the outer skin). 
HoWever, the bonnet made of a steel panel obtained by 
bending formation of the blank material is remarkably in 
Wide use rather than the plastic panel The bonnet made of the 
steel sheet encounters another issue different from the plastic 
panel. In particular, although it has been a usual practice to 
employ a structure Wherein a reinforcement plate, Which is 
called as a backing plate, is attached to the steel panel With 
a vieW to mounting a hinge or striker to the bonnet panel, the 
presence of the backing plate formed of a curved plate 
encounters a problem during mounting the backing plate to 
the bonnet. This problem is more clearly described With 
reference to FIGS. 19A and 19B hereof. 

[0006] As shoWn in FIG. 19A, a hood frame 201, formed 
by bending the steel blank material, and a steel backing plate 
202, formed by bending the steel sheet to conform to the 
curved pro?le of the hood frame 201, are prepared and are 
brought into contact With one another as shoWn by arroW 

[0007] As shoWn in FIG. 19B, an edge of the backing 
plate 202 is connected to the hood frame 201 by a Weld bead 
203. Such a technique for connecting the backing plate is 
Widely used in knoWn practice. In such a mounting tech 
nique, it is required to separately form the hood frame 201 
and the backing plate 202 separately by bending With a 
bending press or With a bending machine, respectively, 
requiring tWo separate bending steps. 

[0008] In many cases Wherein the backing plate 202 has a 
larger thickness than that of the hood frame 201, there are 
some cases Wherein the backing plate 202 has a smaller 
thickness than that of the hood frame 201. In general, the 
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thickness of the hood frame 201 is not necessarily equal to 
that of the backing plate 202. Since the steel plates suffer 
from spring back phenomenon (i.e., a slight amount of 
restoring of the press material after press forming step) 
different in magnitude from one another depending on the 
thickness and the bending radius, there exists a slight 
difference in the curved shape betWeen the hood frame 201 
and the backing plate 202. When reconciling or joining these 
components With such a difference in the curved shape, there 
exists an increased tendency Wherein a gap is produced at 
corners 204,205. Although the backing plate 202 functions 
to locally reinforce the thin hood frame 201, the presence of 
the gap results in a decrease in the reinforcement effect. 

[0009] In such a conventional manufacturing method 
described With reference to FIGS. 19A and 19B, the bend 
ing operation should be implemented in tWo steps, With a 
resultant increase in the fabrication cost and a resultant 
decrease in the reinforcement effect oWing to the gap created 
betWeen the hood frame and the backing plate. 

[0010] Next, When an outer side panel of raW material is 
blanked out from a single stripped-shaped steel plate, a tail 
gate of the raW material is also concurrently blanked out 
With a vieW to improving the production yield With the use 
of a blanking method for a vehicle body, Which is disclosed, 
for example, in Japanese Patent Laid-Open Publication No. 
SHO-58-128231. In this method, When the outer side panel 
of the raW material is sequentially blanked out from the steel 
plate, it is a usual practice to blank out left and right 
symmetrical divided raW material for loWer halves of the tail 
gate raW material from the steel plate at a portion thereof 
corresponding to a blanking area to form a door mount 
section While blanking out left and right asymmetrical 
divided raW material for upper halves of the tail gate raW 
material from the steel plate betWeen the outer side panels of 
the raW material remaining side by side. The tWo upper 
divided halves and the tWo loWer divided halves are Welded 
to one another to obtain the tail gate of the raW material. 
Thus, it is Well knoWn to cut out a piece from a scrap portion, 
Which is produced during the blanking step of the vehicular 
body of the raW material, for utiliZing the piece to manu 
facture component parts of the vehicle body for thereby 
improving the yield of the raW material. 

[0011] In the above method, the outer side panel of the raW 
material, Which is discharged from the blanking press, is 
then sequentially transferred through a draWing press, a 
trimming press and a piercing press to implement the 
contracting step, the edge cutting step and the aperture 
forming step, respectively, to complete the formation of the 
outer side panel. On the other hand, the tWo divided loWer 
halves of the raW material and the tWo divided upper halves, 
both of Which are discharged from the blanking press, are 
transferred to a Welding site in another route, Wherein these 
components are Welded together to form the tail gate of the 
raW material. 

[0012] Paying attention to the tWo divided loWer halves 
and the tWo divided upper halves, it is required for a speci?c 
transfer means, Which transfers these components, to be 
located so as to extend from the blanking press, With a 
resultant factor Which reduces a Work space around the 
blanking press. 
[0013] Further, it is necessary for these components to be 
adequately managed to prevent the components from getting 
mixed With other components or from being lost. 
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[0014] In addition, it is necessary to prepare a temporary 
stock space in the Welding site for the tWo divided loWer 
halves of the raW material and the tWo divided upper halves, 
and another temporary stock space in the Welding site for the 
completed tail gates of the raW material, occupying a rela 
tively larger space for the Welding site. 

[0015] When trying to improve the yield of the raW 
material by cutting out a useful piece from the scrap portion 
in the aforementioned manner, it becomes necessary for a 
speci?c transfer means for the piece, a loss protective 
measure for the piece and the Welding site in a large space 
to be provided, With a resultant increased cost in the equip 
ment as Well as an increase in an area for Which the 

equipment is installed. 

SUMMARY OF THE INVENTION 

[0016] It is therefore a ?rst object of the present invention 
to provide a vehicular body panel or component part and a 
method of manufacturing the same, Which are capable of 
implementing a forming step in a single step Without form 
ing a gap betWeen a hood frame and a backing plate. 

[0017] It is a second object of the present invention to 
provide a manufacturing technique for a blank material of a 
vehicular body panel Which is free of Worry in a loss of piece 
While enabling compactness in an equipment. 

[0018] According to a ?rst aspect of the present invention, 
there is provided a vehicular body panel or vehicular com 
ponent part Which comprises a blank material having a 
formed portion, and a backing plate reconciled With the 
blank material and having at least one aperture located in a 
position corresponding to the formed portion to cope With a 
characteristic of the blank material. 

[0019] The presence of the aperture formed in the backing 
plate at the position corresponding to the formed portion of 
the blank material renders the backing plate to preferably 
become intimate With the blank material. That is, When 
forming the tWo components by bending operation, there is 
no fear in the backing plate from locally separating from the 
blank material to form the gap, With a resultant increase in 
a ?nishing quality of the vehicular body panel or the 
vehicular component part. 

[0020] The vehicular body panel involves, for eXample, 
panels such as an inner skin Which forms a bonnet listed in 
the illustrated embodiment and, in addition to this compo 
nent part, a door, a ?oor and a roof Which form part of a 
vehicle body. In the event that the backing plate is used in 
the inner skin, tWo backing plates are reconciled to both side 
edge portions of the blank material in a WidthWise direction 
of the vehicle body, respectively. 

[0021] According to a second aspect of the present inven 
tion, there is provided a method of manufacturing a vehicu 
lar body panel or a vehicular component part, Which com 
prises the steps of preparing a blank material for the 
vehicular body panel or a blank material for the vehicular 
component part, preparing a backing plate formed With at 
least one aperture to cope With a characteristic of the blank 
material, reconciling the backing plate to the blank material, 
and forming the blank material together With the backing 
plate. 
[0022] The term “formation” used herein means a plastic 
deformation processing such as bending, contracting and 
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expanding. BeloW discussions Will be made using “bend 
ing”, as an eXample. The employment of the backing plate 
formed With the aperture renders the blank material to be 
subjected to bending operation after the backing plate is 
reconciled thereto. Concurrent bending operation of the 
blank material and the backing plate enables the bending 
operation in a single step. In this event, it is possible to 
reduce the cost for bending operation by half as compared to 
the individual bending operations of the backing plate and 
the blank material. 

[0023] According to a third aspect of the present inven 
tion, there is provided a method of manufacturing a blank 
material for a vehicular body panel, Which comprises the 
steps of preparing a ?rs backing plate for reinforcing the 
vehicular body panel While feeding a strip-shaped sheet for 
the vehicular body panel betWeen upper and loWer blanking 
die halves, blanking the strip-shaped sheet by mating the 
upper blanking die half With the loWer blanking die half 
relative to one another for obtaining a blank material for the 
vehicular body panel While obtaining a second backing 
plate, Which has the same pro?le as the ?rst backing plate, 
from a scrap portion, mounting the backing plate by locating 
and reconciling the ?rst backing plate onto the blank mate 
rial remaining betWeen the upper and loWer blanking die 
halves, and separating the upper blanking die half from the 
loWer blanking die half for discharging the blank material 
With the backing plate. 

[0024] The ?rst backing plate is reconciled to the blank 
material in the blanking step. When it is required to reconcile 
the backing plate to the blank material in another site or in 
another step, although it is necessary to perform the transfer 
of the blank material or to prepare a stock place, the present 
invention makes it possible to render the blank material to be 
manufactured in the upper and loWer blanking die halves 
such that the transfer of the blank material or the stock place 
are dispensed With for thereby providing a compactness in 
the equipment. 

[0025] The second backing plate is transferred to a posi 
tion Wherein the ?rst backing plate is preliminarily located, 
and is then reconciled to a subsequent blank material. The 
backing plate is transferred Within the upper and loWer 
blanking die halves. That is, the backing plate, Which is 
cutout With the upper and loWer blanking die halves, is 
reconciled to the subsequent blank material Without dis 
charging the backing plate outside. If the backing plate is 
discharged from the blanking site and is then transferred to 
the Welding site, a speci?c transfer means is required. 
HoWever, the transfer of the backing plate in the die halves 
alloWs the speci?c transfer means to be dispensed With. In 
addition, since the backing plate is not discharged out from 
the die halves, there is no fear of loss of the backing plate 
for thereby omitting a component-part management Work 
for the backing plate. 

[0026] In a preferred form, the backing plate reconciling 
means includes a caulking mechanism having a cavity 
segment remaining on one side and a punch remaining on 
the other side such that tWo sheets, Which are composed of 
the blank material and the backing plate placed thereon, are 
located betWeen the cavity segment and the punch to alloW 
the punch to thrust toWard the cavity segment for thereby 
caulking the tWo sheets. Accordingly, the caulking With the 
punch and the cavity segment alloWs the Working ef?ciency 
to be improved. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] Certain preferred embodiments of the invention 
Will be described in detail below, by Way of example only, 
With reference to the accompanying drawings, in Which: 

[0028] FIG. 1 is an exploded perspective vieW of a bonnet 
according to a preferred embodiment of the present inven 
tion; 

[0029] FIGS. 2A and 2B are schematic vieWs illustrating 
a pair of backing plates formed With plural apertures and a 
blank material, to be prepared in a method of the present 
invention; 

[0030] FIGS. 3A and 3B are schematic vieWs illustrating 
the blank material With the backing plates joined thereWith 
at given positions, and the blank material bent at prede?ned 
positions; 

[0031] FIG. 4 is a perspective vieW illustrating the back 
ing plate joined With the blank material; 

[0032] FIG. 5A is a cross sectional vieW taken along line 
5A-5A of FIG. 4; 

[0033] FIG. 5B is a cross sectional vieW illustrating a state 
in Which the backing plate and the blank material are bent; 

[0034] FIG. 6 is a cross sectional vieW taken along line 
6-6 of FIG. 4; 

[0035] FIGS. 7A to 7D are schematic vieW illustrating the 
sequence of variation in shape of the aperture formed in the 
backing plate; 

[0036] FIG. 8 is a schematic vieW illustrating various 
examples of the backing plates; 

[0037] FIG. 9 is a perspective vieW of a damper housing; 

[0038] FIG. 10 is a partially enlarged, cross sectional vieW 
of the damper housing shoWn in FIG. 9; 

[0039] FIG. 11 is a schematic vieW of a layout of a 
manufacturing apparatus for the blank material of a vehicu 
lar body panel according to the present invention; 

[0040] FIG. 12 is an enlarged cross sectional vieW taken 
along line 12-12 of FIG. 11; 

[0041] FIG. 13 is a cross sectional vieW illustrating a 
relationship betWeen upper and loWer blanking die halves 
and a strip-shaped plate; 

[0042] FIG. 14A is a top plan vieW of the blank material; 

[0043] FIG. 14B is a vieW illustrating an operation of the 
die halves Wherein a scrap is cut out by the upper and loWer 
die halves; 

[0044] FIGS. 15A and 15B are vieWs illustrating an 
operation of the backing plate reconciling means; 

[0045] FIG. 16 is a vieW illustrating an operation of a 
backing plate transfer means; 

[0046] FIG. 17 is a vieW for illustrating a method of the 
present invention Wherein the blank material is blanked from 
the strip-shaped plate, the backing plate is cut out from a 
scrap and, subsequently, the backing plate is reconciled to 
the blank material; 
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[0047] FIG. 18 is a is a cross sectional vieW illustrating 
another preferred embodiment Which is different from that 
of FIG. 6; and 

[0048] FIGS. 19A and 19B are vieWs illustrating a sum 
mary of a conventional manufacturing process for the 
vehicular body panel. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0049] The folloWing description is merely exemplary in 
nature and is in no Way intended to limit the invention, its 
application or uses. 

[0050] Referring noW to FIG. 1, there is shoWn a bonnet 
10 Which is composed of a double-layered structure Wherein 
an outer skin 11 is piled on an inner skin 12. Both side edge 
portions of an upper surface of the inner skin 12 have 
backing plates 13, 13, respectively. Brackets 14, 15 are 
?xedly secured to each of the backing plates 13, 13 by means 
of a plurality of bolts 16, respectively. The backing plates 13, 
13 function to prevent the inner skin 12, Which has a thin 
thickness, from being applied With a localiZed load Which 
causes the inner skin 12 to be locally deformed, thereby 
reinforcing the inner skin 12 around its side edge portions. 
The inner skin 12, Which is attached With the backing plates 
13, 13, forms a ?rst preferred embodiment of a vehicular 
body panel according to the present invention. 

[0051] NoW, a fabrication method of the inner skin 12 as 
the vehicular body panel is described beloW With reference 
to FIGS. 2A to 3B. As shoWn in FIG. 2A, a pair of plate-like 
backing plates 13,13, each of Which has a plurality of 
apertures 17, are prepared. Next, as shoWn in FIG. 2B, 21 
plate-shaped blank material 18 is prepared. It is harmless for 
the backing plates 13, 13 and the blank sheet 18 to be 
concurrently prepared or for any one of these components to 
be prepared prior to the preparation of the other components. 
It is essential for these components to be in time before a 
succeeding joining or reconciling step described beloW. 

[0052] FIGS. 3A and 3B are vieWs for illustrating a 
sequence of the reconciling step and a bending step. 

[0053] In FIG. 3A, the backing plates 13,13 are reconciled 
to the blank sheet 18 at respective prede?ned areas by means 
of an adhesive or Welding, etc. 

[0054] In FIG. 3B, the blank sheet 18 and the backing 
plates 13,13 are bent along a convex bending line 21 and a 
concave bending line 22, both of Which pass through the 
respective plural aperture roWs 17,17, respectively, thereby 
obtaining the inner skin 12 shoWn in FIG. 1. 

[0055] NoW, the structure of the operation of the backing 
plate forming part of the present invention is described 
beloW in detail. 

[0056] FIG. 4 shoWs a state Wherein the backing plate 13 
is reconciled to the blank sheet 18. For ease of explanation, 
the backing plate 13 is shoWn as having three apertures 
laterally formed in a raW. 

[0057] The ?at blank sheet 18 With the backing plate 13, 
both of Which are shoWn in FIG. 5A, are bent together as 
shoWn in FIG. 5B. This causes each aperture 17 to be 
deformed in a V-shaped pro?le. Subsequently, a dynamic 










