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DESCRIPTION

RESIN-MOLDED COMPONENT AND RESIN-MOLDING MOLD

Technical Field

[0001]The present invention relates to a resin-molded component having
a rib-like projection that is provided on a back surface of a
thin wall portion and, more specifically relates to the rib -like
projection shaped to prevent adverse effects, such as a white
streak, from .occurring on a front surface thereof during

injection molding, and a resin-molding mold therefor.

Background Art

[0002]A rib-like projection is provided on a back surface of a thin
wall portion of a resin-molded component to reinforce the thin
wall portion or to perform positioning of the component when
another component is attached thereto.

[0003]When injection-molding is performed, the rib-like projection
disturbs a flow of resin injected from an injection gate into
a cavity of a mold for forming the thin wall molded-component.
This affects a front surface of the thin wall portion of the
resin-molded component, which is a front surface of the rib-1like
projection, so that sometimes, color unevenness, luster
unevenness, tarnish, a sink mark or the like occurs thereon.

[OOO4]Japénese Patent Application Laid-Open No. 2001-171455 discusses,
as means for avoiding color unevenness, luster unevenness,
tarnish, a sink mark and the like, a method for preventing the
disturbance of a resin flow by cutting a rib corresponding to
a part at which the disturbance of the resin flow occurs during
molding. Japanese Patent Application Laid-Open No. 7-276445
discusses a method for providing a space between the intersection
part of ribs and a surface on which the ribs are formed, at which
the disturbance of resin is likely to occur. Japanese Patent
Application Laid-Open No. 2009-29252 discusses a method of
setting a thickness of a root portion of a rib to be larger than
that of a distal end portion of the rib.

[0005] Japanese Patent Application Laid—Open No. 2009-45918 discusses
a method for forming a resin-molded component using a mold in

which a gas vent is provided in a cavity to form a rib-like
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projection, gnd setting a mold temperature to range from 60
degrees centigrade (°C) to the injection temperature of resin,
moreover the thickness of a thin wall portion is set at 2. 7 times
or more the thickness of the rib-like projection.

[0006]However, in recent years, there have been increasing demands in
apparatuse$ for resin-molded components whose outer appearance
surfaces are configured as specially designed glossy surfaces,
mirror surfaces, and high-quality embossed surfaces, and demands
in optical apparatuses for resin-molded components having
high-functionality mirror surfaces which reflect images or the
like.

[0007]However, the methods respectively discussed in Japanese Patent
Application Laid-Open Nos. 2001-171455, 7-276445, and
2009-29252 cannot sufficiently obtain effects of suppressing the
unevenness and the like on the specially designed outer
appearance surface of the thin wall portion.

[0008]According to the method discussed in Japanese Patent Application
Laid-Open Nos. 2009-45918, if the mold temperature is set higher,
it is necessary to set a cooling time longer. Consequently, a
molding cycle time becomes longer. If the thickness of the thin
wall portion on which a luster surface is formed is set at 2.7
times or more the minimum necessary thickness of the rib, the
thickness of the thin wall portion becomes thicker than necessary.
Thus, increasing an amouht of used resin causes the cost and the
weight of a product to increase, and requires longer time for
cooling the product. In addition, resin shrinkage continues
even after the product is taken out of the mold, so that an amount
of the shrinkage is increased. Thus, other problems occur, which
are, e.g., change in the total length of the product and that
in the amount of warpage thereof. On the other hand, if the
thickness of the thin wall portion is set at the necessary minimum
amount, it ié necessary to reduce the thickness of the rib. Thus,
the thickness necessary for the function of the rib cannot be
assured. In this case, integral molding of the rib and the thin
wall portion should be given up. A member corresponding to the
rib should be attached to a molded body by bonding, welding or
the like.
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Patent Citation 1

Japanese Patent Application Laid-Open No. 2001-171455
Patent Citation 2

Japanese Patent Application Laid-Open No. 2009-29252
Patent Citation 3 '

Japanese Patent Application Laid-Open No. 2009-45918

Disclosure of Invention

[0009]The present invention prevents occurrence of color unevenness,
luster unevenness, tarnish, or the like on the front surface of
a thin wall portion having a rib-1like projection provided on the
back surface thereof. The present invention can forma specially
designed resin-molded component.

[0010]According to an aspect of the present invention, a resin-molded
component includes a thin wall portion, and a rib-1like projection
configured to protrude from a back surface of the thin wall
portion. The rib-like projection includes a plurality of
plate-like projections arranged to be spaced from one another.
Each of the plurality of plate-like projections is arranged such
that an angle formed between a 1ine connecting a point on a longer
side of a bottom surface thereof to a gate provided in the thin
wall portion and the longer side of the bottom surface thereof
is within a range from 10 degrees to 80 degrees.

[0011]Further features and aspects of the present invention will become
apparent from the following detailed description of exemplary

embodiments with reference to the attached drawings.

Brief Description of Drawings
[0012]The accompanying drawings, which are incorporated in and
constitute a part of the specification, illustrate exemplary
embodiments, features, and aspects of the invention and,
together with the description, serve to explain the principles
of the invention.

[0013]Fig. 1 is a perspective view of a multifunction printer having
a document reading apparatus to which the present invention is
applied. '

Fig. 2 is a perspective view of a state in which a document cover
to which the present invention is applied is opened.

Fig. 3 is a plan view of a first exemplary embodiment of the
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document cover to which the present invention is applied.
Figs. 4A and 4B are cross-sectional views illustrating a case
where a resin flow is perpendicular to a rib-like projection.
Fig. 5 is a cross-sectional view illustrating a case where a resin
flow is parallel to a rib-like projection. | '

Fig. 6 is a cross-sectional view illustrating a case where a resin
flow is oblique to a rib-like projection.

Fig. 7is aplanview of a second exemplary embodiment of a document
cover to which the present invention is applied.

Fig. 8 is a plan view of a third exemplary embodiment of the
document cover to which the present invention is applied.
Fig. 9 is a plan view of a conventional document cover.

Fig. 10 is a graph illustrating visually obtained white streak
data versus an angle of a rib-like projection with respect to
a resin flow direction.

Figs. 11A and 11B are schematic views of a plate-like projection.

Description of Embodiments

[001l4]Various exemplary embodiments, features, and aspects of the
invention will be described in detail below with reference to
the drawings.

[0015]Figs. 4A and 4B are schematic cross-sectional views of a cavity
in a conventional resin-molding mold for forming a resin-molded
component. As illustrated in Fig. 4A, space-part 21 is a thin
wall portion of the cavity for forming a thin wall portion of
the resin-molded component, and space-part 22 is a rib-like
projection of the cavity for forming a.rib—like projection to
be provided in the back surface of the thin wall portion of the
resin-molded component. Resin 23 is injected from a gate into
the cavity of the mold. Fig. 4B is a cross-sectional view taken
on line A-A shown in Fig. 4A and illustrates the rib-like
projection space-part 22. The rib-like projection space-part
22 has a depth in a direction perpendicular to a plane of paper
on which the drawing is described. Each longer side of the
rib-like projection space-part 22 is formed to extend in a
direction perpendicular to the plane of paper. Each shorter side
of the rib-like projection space-part 22 is formed to extend in
a direction parallel to the plane of paper.

[0016]Fig. 4A is a cross-sectional view of the cavity of the



WO 2011/087140 PCT/JP2011/050799
5

resin-molding mold and illustrates a cross-section of eaéh of
the rib-like projection space-part 22 and the thin wall
space-part 21. Particularly, Fig. 4A illustrates a
cross-sectional view taken on a line perpendicular to the longer
side of the rib-like projection space-part 22. As illustrated
in Fig. 4A, the resin 23 injected from the gate flows in the thin
wall space-part 21 in parallel with the plane of paper. Then,
the resin 23 flows into the rib-like projection space-part 22
in a direction indicated by arrows shown in Fig. 4A (i.e., a
direction perpendicular to that of the longer side of the rib-1like
projection space-part 22). When the resin 23 flowing in the
direction indicated by arrows in Fig. 4A reaches the rib-like
projection space-part 22, a part of the resin 23 starts to fill
the rib-like projection space-part 22. At this time, the
thickness of the resin 23 abruptly changes, so that a disturbance
occurs in the flow of the resin 23. Thus, a resin pressure applied
froma thinwall portion front-surface 24 of the resin to be formed
asearesin—moldedcompohent,whichisearesin—molded—component's
surface of the front surface of the thin wall space-part 21,
becomes low pressure. Consequently, a gas collecting portion
25 is generated to be recessed into the thin wall front-surface
24. When the thickness of the rib-like projection space part
22 (i.e., that of the shorter side) is too thick, a sink mark
is generated on the thin wall front surface 24 of the rib-like
projection space-part 22 due to molding shrinkage of the resin
23, which is caused when the resin 23 molten at the filling thereof
into the cavity is cooled and solidified. Accordingly, the
thickness of the rib-like projection space-part 22 should be set
at a minimum necessary value. Thus, a part in which the resin
pressure is reduced is locally generated. Consequently, the gas
in the gas collecting portion 25 cannot completely be removed
even when a holding pressure is applied thereto. Due to the
remaining gas, the unevenness or the like occurs.

[0017]Fig. 5 is a cross-sectional view of a cavity in a resin-molding
mold and illustrates a cross-section of each of the rib-like
projection space-part and the thin wall space-part. As
illustrated in Fig. 5, the resin 23 injected from the gate flows
in the thin wall space-part 21. Then, the resin 23 flows into

the rib-like projection space-part 22 from a near side of the
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plane of paper in a direction of the other side thereof (i.e.,
a direction parallel to the direction of the longer side of the
rib-like projection space-part 22). Specifically, the resin 23
injected from the gate flows in a narrow space of the thin wall
space-part 21 in the cavity from the near side of the plane of
paper to the back side thereof. Then, when the resin 23 reaches
the rib-like projection space-part 22, a part of the resin 23
starts fills the rib-like projection space-part 22. At this time,
the thickness of the resin 23 abruptly changes, so that a
disturbance occurs is the flow of the resin 23. Thus, a resin
pressure applied from a thin wall front-surface 24 of the resin
to be formed as a resin-molded component, which is a
resin-molded-component’s surface of the front surface of the thin
wall space-part 21, becomes low pressure. Consequently, a gas
collecting part 25 is generated to be recessed into the thin wall
front-surface 24. Because the thickness of the rib-like
projection space-part 22 is thin (i.e., that of the shorter side
isshort),ap@rt:U1whichtheresinpreésureisreducedislocally
generated. Consequently, the gas in the gas collecting part 25
cannot completely be removed even when a holding pressure 1is
applied thereto. Due to the remaining gas, the unevenness or
the like occurs. |

[0018])Thus, according to the present invention, the resin 23 injected
from the gate is set to flow into the rib-like projection
space—-part 22 obliquely to the direction of the longer side
thereof. Accordingly, the unevenness generated on the thinwall
front-surface 24 is alleviated.

[0019]Fig. 6 are cross-sectional views of the cavity of the
resin-molding mold. Particularly, Fig. 6 illustrates a
cross-section of each of the rib-like projection space-part 22
and the thin wall space-part 21. Each crosstection
illustrated in Fig. 6 intersects with the longer side of the
rib-like projection space-part 22 at an angle of 30 degrees. The
angle at which the cross-section thereof intersects with the
longer side is not limited to 30 degrees. As illustrated in Fig.
6, the resin 23 injected from the gate flows in parallel to the
plane of paper into the rib-like projection space-part 22 from
a direction oblique to the direction of the longer side of the

rib-like projection space-part 22 (i.e., a direction of an angle
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of 30 degrees with respect to the longer side of the rib-like
projection space-part 22). Specifically, as illustrated in Fig.
6, the resin 23 injected from the gate flows in a narrow space
of the thin wall portion space-part 21 of the cavity. When the
resin 23 reaches the rib-like projection space-part 22, as
indicated by an arrow illustrated in Fig. 6, a part of the resin
23 starts to fill the rib-like projection space-part 22. However,
because the resin 23 flows into the rib-like projection
space-part 22 from a direction of an angle of 30 degrees with
respect to the direction of the longer side theréof, a thickness
of a rib-like projection in the resin flow direction iS thick.
'Accordingly, a part in which the resin pressure applied from the
thin wall front-surface 24 of the resin to be formed as a
resin-molded component, which is a resin-molded-component’s
surface of the front surface of the thin wall space-part 21, is
reduced is not locally generated. In addition, a reduction in
the pressure is small. Thus, the concave gas collecting part
25 is hard to be generated in the thin wall front-surface 24.
[0020]Next, a first exemplary embodiment for implementing a
resin-molded component according to the present invention is
described hereinafter. A multifunction‘printer having a |
document reading apparatus is described as an exemplary example
with reference to the drawings
[0021]Fig. 1 is a perspective view of a multifunction printer having
a document reading apparatus to which the present invention is
applied. A multifunction printer 1 includes a housing 2 and a
document cover 3 which are molded with black resin. A front
surface of the printer 1 is a mirror surface. Although the front
surface of the printer 1 according to the present exemplary
embodiment is a mirror surface, similar advantages can be
obtained using other surfaces, e.g., a specially designed luster
surface or a high—-quality embossed surface as the front surface
of the printer 1. The document cover 3 is formed of a thin wall
resin-molded component having a rib-like projection on a back
surface thereof. The present invention is applied to the
document cover 3. '
[0022]Fig. 2 is‘a perspective view of the back surface of the document
cover 3 in an opened state. A printer mechanism (not shown) is

arranged at a lower part of the body housing 2. The document
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reading apparatus is arranged at an upper part of the body housing -
2. A rack apparatus 5 is provided at a lower part of a platen
4 made of glass. When a document is read, an image sensor (not
shown) is caused to scan the document along the rack apparatus
5. Thus, the document is read. The document is put on the platen
4 such that a reading surface thereof faces down. Then, the
document cover 3 is closed to closely attach the document to the
platen 4 without space therebetween.

[0023]A plurality of rib-like projections 6 are provided on a surface
of the document cover 3, which faces the platen 4. An urethane
foam side of a document pressing pad formed by sticking a white
polyethylene terephthalate (PET) sheet to the urethane foam (not
shown) is attached to distal ends of the plurality of rib-like
projections 6 with a double—sided adhesive sheet or the like.
The document pressing pad is configured so that the area of the
document pressing pad to be larger than that of a reading target
document to enable the document pressing pad to press whole area
of the document. When the document is read, the document is
placed on the platen 4. Then, the document cover 3 is closed.
Thus, the document is attached by the document pressing pad
closely to the platen 4 without space therebetween. Accordingly,
the document can be read by focusing on the entire surface thereof
without unevenness. A plane formed by the distal ends of the
‘plurality of rib-like projections 6 is substantially parallel
to the platen 4. In addition, the plurality of rib-like
projections 6 are arranged substantially at uniform intervals
to be able to evenly press the document pfessing pad against the
platen 4.

[0024] Next, the document cover 3 to which the present invention is
applied is described hereinafter with reference to Fig. 3. Fig.
3 is a plan view of a plane facing the platen 4.

[0025]A thin wall portion 8 of a resin-molded component illustrated
in Fig. 3 is a thin wall of the document cover 3 according to
the present exemplary embodiment. A gate 7 for injecting, when
the injection molding of the document cover 3 is performed, molten
resin is provided substantially at a central part of the thin
wall portion 8 of the document cover 3 according to the present
exemplary embodiment. Resin injected from the gate 7 flows on

the thin wall portion 8 of the document cover 3 radially around
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a gate position as indicated by arrows in Fig. 3.

[0026]The thin wall portion 8 is provided with a plurality of rib-like
projections 6 for evenly holding the document pressing pad to
be planar. Specifically, rib-like projections 6 are provided
as a plurality of divided rib-like projections. The plurality
of rib-like projections 6 are spaced at a constant interval from
one another and directed to different directions, respectively.
Sometimes, a white streak is generated on the surface of the thin
wall portion 3 due to destabilization of the resin flow, which
is caused by change in molding-conditions or the like. According
to the present exemplary embodiment, the rib—like projections
6 are provided as a plurality of divided ones having appropriate
lengths. 1In addition, the plurality of rib-like projections 6
are arranged to be spaced from one another. Thus, the white
streak can be less noticeable.

[0027]Next, the rib-like projection 6 is described with reference to
Figs. 11A and 11B. Fig. 11A is a cross-sectional view taken on
line C-C shown in Fig. 3 and illustrates the rib-like projection
6 in an encircled B-portion in Fig. 3. Fig. 11B is a top view
of the rib-like projection 6. As is seen from Figs. 11A and 11B,
a plate-like projection is formed to protrude from the thin wall
portion such that a cross-section thereof has a rectangular shape
having longer sides and shorter sides. In the present
specification, the plate-shaped rib-like projection 6 is
referred to as the plate-like projection. A cross-section of
a root portion (i.e., a portion of the plate-like projection,
which is in contact with the thin wall portion) of the plate-like
projection is referred to as a bottom surface. A surface of the
plate-like projection, which is opposite to the bottom surface
thereof, is referred to as a top surface. Plate-like projections
are formed as the divided rib-like projections 6. Thus, the
plate-like projections 6 can be arranged to be directed in
different directions, respectively. Specifically, an angle
formed between a resin flow direction and each of the longer sides
of all of the plate-like projections 6 can be maintained within.
a predetermined angle range.

[0028] Preferably, a length 17 of the longer side is equal to or longer
than 10 millimeters (mm) and equal to or shorter than 30 mm in

view of visual quality of surfaces (design surfaces) of a molded
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component and assurance of the function thereof serving as a rib.
When the present exemplary embodiment is used as a document cover,
if the length of the plate-like projection 6 is set to be shorter
than 10 mm, sometimes, the distal end of a plate-like projection
6 bites into the urethane foam of the document pressing pad. If
the length of the plate-like projection 6 is set to be longer
than 10 mm, a white streak can occur on the front surface (design
surface) of the molded component.

[0029]Turning back to Fig. 3, description is continued. At least each
plate-like projection 6 formed on a peripheral portion of the
gate is arranged such that the angle formed between the resin
flow direction and the longer side 17 of the bottom surface is
within.therpredetermined.range. The resin flows radially around
the gate 7. Thus, the angle formed between the resin flow
direction and the longer side of the bottom surface is equal to
that formed between the longer side of the bottom surface and
a line connecting a point on the longer side of the bottom surface
of the plate-like projection 6 to the gate 7. At least the
plate-like projections 6 formed on the peripheral portion of the
gate 7 are arranged such that the angle formed between a line
connecting the point on the longer side of the bottom surface
of the plate-like projection 6 to the géte 7 and the longer side
of the bottom surface thereof is within a range from 10 degrees
to 80 degrees. In the present specification, the term “angle
formed between the longer side of the bottom surface and the line”
designates an acute-angle-side angle 15. Obviously, if the
acute-angle~-side angle is 30 degree, an obtuse-angle-side angle
16 is 180 degrees — 30 degrees = 150 degrees. The angle between
the line connecting the point on the longer side of the bottom
surface of the plate-like projection6 to the gate 7 and the longer
side of the bottom surface is different depending upon a position
of the point on the longer side of the bottom surface of the
‘plate-like projection 6. However, the plate-like projections
6 are arranged such that the angle, more specifically, the
acute-angle-side angle 15 between the line connecting the gate
7 to any point on the longer side of the bottom surface of the
plate-like projection 6 and the longer side of the bottom surface
is within a range from 10 degrees to 80 degrees.

[0030]As illustrated in Fig. 3, the plate-like projections 6 are
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arranged such that each line 18 connecting the centers of the
bottom.surfaces of the plate-like projections 6 is parallel to
associated two of four sides of an outer periphery 19 of the
document cover 3. Thus, the document pressing pad can evenly
be held. The document pressing pad can evenly be pushed against
the platen 4. According to the present exemplary embodiment,
the angle of.the plate-like projection 6 with respect to the resin
flowdirection is configured such that an angle between the longer
side of the bottom surface of the plate-like projection 6 and
a line connecting the gate 7 to a vertex closest to the gate 7,
among vertexes of the bottom surface of the plate-like projection
6, is substantially constant. Setting the angle as being
constant can facilitate designing of the document cover 3 ahd
implement more even arrangement of plate-like projections 6.
Thus,atleastjjltheperiphefalporthx1ofthegate'7illustrated
in Fig. 3, adjacent plate-like projections 6 are not parallel
to one another. The adjacent plate-like projections 6 are
arranged so that angles of the adjacent plate-like projections
6 with respect to each outer peripheral side of the document cover
3 differ from one another.

[0031]The plate-like projections 6 are formed such that spacings
therebetween range from 20 mm to 40 mm. Deterioration of surface
conditions, e.g., occurrence of a white streak, and tarnish can
be prevented by providing such spacings. In addition, a reading
target document can evenly be pressed against the platen 4 by
the document pressing pad.

[0032]Thus, each plate-like projection 6 is provided to extend
obliquely to the resin flow direction. A gas collecting portion
is hard to occur in a front surface portion (thin wall portion
front-surface) of the resin to be formed as each resin-molded
component, which is opposite to a surface on which the plate-like
projections 6 are provided. Consequently, deterioration of the
surface conditions of a design surface, e.g., occurrence of a
white streak and tarnish, can be prevented.

[0033]A second exemplary embodiment for implementing a resin-molded
component according to the present»invention is described
hereinafter with reference to the drawings by describing a
multifunction printer having a document reading apparatus as an

exemplary example.
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[0034]1Fig. 8 isaplanview of a surface of the document cover 3 according
to the present exemplary embodiment, which faces the platen. The
thin wall portion 8 of a resin-molded component according to the
present exemplary embodiment is a thin wall of the document cover
3} According to the present exemplary embodiment, the gate 7
fromwhichmolten resin is injected into the cavity when injection
molding of the document cover 3 is performed is provided at a
central part of the thin wall portion 8 of the document cover
3. Resin injected from the gate 7 flows radially arcund a gaté
position on the thin wall portion 8 of the document cover 3, as
indicated by arrows in Fig. 8. The rib-like projections 36 are
arranged like grids extending longitudinally and transversely.

[0035]Fig. 9 is a plan view of a surface of a conventional document
cover 33, which faces the platen. Rib-like projections 36 are
arranged like grids extending léngitudinally and transversely.
Description of compocsing-elements designated with reference
numerals also described in Fig. 8 is omitted. The present
exemplary embodiment differs from the conventional document
cover 33 in that, according to the exemplary embodiment, the
rib-like projections are arranged beyond a certain range
extending parallel to the rib-like projections 6 and across the
gate 7.

[0036]The certain range extending parallel to the rib-1like projections
(i.e., parallel to the grids) and across the gate 7 is a part
surrounded by ellipscids D and E illustrated in Fig. 8.
Specifically, the certain range is a region formed, among areas
in which rib-like projections 36 are formed, such that no rib-1like
projections are formed in the region. 1Inthe region, the rib-like
projections 36 extend substantially perpendicularly or parallel
to the resin flow direction. Specifically, the range is such
that an acute—angle;side angle formed between a line connecting
the gate 7 to each point on the longer side of the bottom surface
of each rib-like projection 36 and the longer side of the bottom
surface is equal to or less than 10 degrees, or equal to or more
than 80 degrees.

[0037]For example, if a reading target document size is A4, the
necessary length of the longer side of the document cover 3 is
equal to or larger than 300 mm. 1In this case, a distance between
the gate 7 to the farthest rib-like projection 36 therefrom is
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substantially 140 mm. When a minimum angle 9 formed between the
rib-like projection 36 and the resin flow direction is 10 degrees,
a minimum interval 10 between the rib-like projections 36 is
50 mm (the minimum interval 10 = tanl0 (degrees)x140 (mm)Xx2 =~
50 (mm)). If the interval is increased too much, the reading
target document cannot evenly be pressed against the platen 4
by the document pressing pad. Therefore, preferably, the
certain region extending parallel to the rib-like projections
(i.e., parallel to the grids) and across the gate 7 is such that
the spacing between the regions in each of which the rib-like
projections 36 are arranged ranges from 50 mm to 70 mm.

[OO38]ItiseffectiveinnmintaininggoodsurfaceconditionstxDprovide

a cutout: (see reference numeral 14 in Fig. 8) in the rib-like
projections 36 where (see reference numéral 13 in Fig. 8)
longitudinal and transversal rib-like projections 36 intersect
one another.

[0039]A third exemplary embodiment for implementing a resin-molded
component according to the present invention is described
hereinafter with reference to the drawings by describing a
multifunction printer having a document reading apparatus as
an exemplary example.

[0040]Fig. 7 illustrates a case where the gate 7, from which molten
resin is injected when injection molding of the document cover
3 is performed, is provided at a central portion of an outer
peripheral side of the thin wall portion 8 of the document cover
3. ' .

[0041]As illustrated in Fig. 7, the gate 7 is provided at a substantially
central side of a lower side of the document cover 3. Molten
resin is injected into the cavity from this portion, as indicated
by thick arrows. Similar to the first exemplary embodiment, the
injected resin flows on the thin wall portion 8 of the document
cover 3 radially from the gate 7, as indicated by arrows.
According to the third exemplary embodiment, the gate 7 is
provided in the outer peripheral portion of the document cover
3, so that resin flows in fan-like manner.

[0042]At least each plate-like projection 6 formed on a peripheral
portion of the gate 7 is arranged such that the angle formed
between the resin flow direction and the longer side 17 of the

bottom surface is within a certain range. At least the
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plate-like projections 6 formed on the peripheral portion of
the gate 7 are arranged such that the angle formed between the
point on the longer side of the bottom surface of the plate-like
projection 6 and the longer side of the bottom surface thereof
is within a range from 10 degreés to 80 degrees. The angle
between the line connecting the point on the longer side of the
bottom surface of the plate-like projection 6 to the gate 7 and
the longer side of the bottom surface differs depending upon
the position of the point on the longer side of the bottom surface
of the plate-like projection 6. However, the plate-like
projections 6 are arranged such that the angle, more
specifically, the acute-angle-side angle 15 between the line
connecting the gate 7 to any point on the longer side of the
bottom surface of the plate-like projection 6 and the longer
side of the bottom surface is within a range from 10 degreesA
to 80 degrees. Similarly to the first exemplary embodiment,
preferably, the length of the longer side is equalbto or longer
than 10 mm and equal to or shorter than 30 mm in view of visual
quality of actual design surfaces and assurance of the function
of the plate-like projection serving as a rib.

[0043] According to the above first through third exemplary embodiments,
the present invention is applied to the document cover of the
document reading apparatus. HoWever, targets to which the
present invention is applied are not limited to the document
cover. The present invention can be applied to design surfaces
of various apparatuses. The designed surfaces to which the
present invention is applied are not limited to a black mirror
surface. The present invention can be applied to resin-molded
components of deep colors, on the surfaces of which the color
unevenness and the white streak are easily noticeable.

[0044] The surfaces to which the present invention is applicable are

not limited to mirror surfaces. The present invention can be
applied to glossy‘embossed surfaces formed by giving
concave-convex patterns on resin surfaces. .The surfaces to
which the present invention is applied are not limited to design
surfaces. The present invention can be applied to resin-molded
components whose surfaces are intended to pérform optical
functions, e.g., a resin image reflection mirror for use in an

optical apparatus.
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[0045]The function of the rib-like projection is not limited to holding
the document pressing pad. The present invention can be applied
to a reinforcing rib for increasing the strength of the thin wall

'portion.

[0046]In addition, if the present invention is applied not to designed
surfaces but to optical function surface, the rib-like projection
according to the present invention can be used as a spacer for
maintaining a high-precision plane. .

[0047]Hereinafter, the present invention is more specifically
described with reference to examples. However, the present
invention is not limited to the following practical exemplary
examples.

[0048]A first exemplary example according to the present invention is
described below. A document cover of an image reading apparatus
for reading a document whose reading document size was A4, which
had a thin wall portion having black glossy mirror surfaces, was
molded. The cavity of amold was produced such that a basic resin
thickness of the thin wall portion was 2.7 mm. The gate position
was set in the mold to be deviated about 10% rightwardly from
the center of the longer side of the document cover. Then,
injection molding was performed by setting the mold temperature
at 50°C. ' A

[0049] Document covers were produced by changing the relationship
between the position of the plate-like projection and the resin
flow direction. In addition, the surface conditions of the thin
wall portion were observed. According to results of the
observation of the surface conditions, visual 5-rank evaluation
of the surface conditions was performed by setting evaluation
values such that when a white streak was most highly visible,
an evaluation value was set at 5, and that when no white streak
was noticeable, an evaluation value was set at 0.

[0050]Molds satisfying the following relationship between the position
of the plate-like projection and the resin flow direction were
prepared. Specifically, the molds were prepared, which
respectively corresponded to 10 degrees, 20 degrees, 30 degrees,
40 degrees, 45 degrees, 50 degrees, 60 degrees, 70 degrees, and
80 degrees employed as values of the acute—anglé—side angle
between the longer side of the bottom surface of the plate—like

" projection and a line connecting the gate to a vertex closest
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to the gate, among vertexes of the bottom surface of the
plate-like projection. Then, injection molding was performed
using each of suchmolds. Thus, the document covers were produced,
which differed from one another in the angle between the longer
side of the bottom surface of the plate-like projection and the
line connecting the gate to the vertex closest to the gate.

[0051]Hereinafter, comparative examples are described. Document
covers were produced as the comparative examples, which
respectively correspond to 5 degrees and 85 degrees employed as
the values of the acute-angle-side angle between the longer side
of the bottom surface of the plate-like projection and the line
connecting the gate to a vertex closest to the gate, among the
vertexes of the bottom surface of the plate-like projection.

. Then, injection molding was performed according to a method
similar to the method corresponding to the first exemplary
example.

[0052]Fig. 10 illustrates results of evaluation of the first exemplary
example and the comparative examples.

(0053]When the angle formed between the plate-like projection and the
resin flow direction was within a range from 0 to 5 degreeé or
a range from 85 degrees to 90 degrees, occurrence of a white streak
on the thin wall portion was confirmed.

[0054]The white streak generated on the opposite surface of the
plate-like projection 6 corresponding to each of 10 degrees and
80 degrees doesn’t defile the design. Thus, the generated white
streak was tolerable.

[0055]When the acute-angle-side angle formed between the plate-like
projection and the resin flow direction was close to 30 degrees,
the surface conditions were most stable. However, in the range
from 10 degrees to 80 degrees, adequate effects of preventing
occurrence of a gas collecting part could be confirmed.

[0056]While the present invention has been described with reference
to exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed exemplary embodiments.
The scope of the following claims is to be accorded the broadest
interpretation so as to encompass all such modifications and
equivalent structures and functions.

[0057]This application <claims priority from Japanese Patent
BApplication No. 2010-005183, filed January 13, 2010, which is
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hereby incorporated by reference herein in its entirety.
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CLAIMS
(1] A resin-molded component comprising:
a thin wall portion; and
a rib-like projection configured to protrude from a back
surface of the thin wall portion,
wherein the rib-like projection includes a plurality of
plate-like projections arranged to be spaced from one another,
and |
v wherein the plurality of plate-like projections are arranged
such that an angle formed between a line connecting a point oﬁ
a longer side of a bottom surface of each of the plurality of
plate-like projections to a gate provided in the thinwall portion
and the longer side of the bottom surface thereof is within a
range from 10 degrees to 80 degrees.
[2] The resin-molded component according to claim 1, wherein the
plurality of plate-like projections are arranged to be spaced
from one another at intervals ranging from 20 mm to 40 mm.
[3] The resin-molded component acéording'to claim 1, wherein a front
surface of the thinwall portionis amirror surface or an embossed
surface.
(4] The resin-molded component according to claim 1, including a

document cover of a document reading apparatus.

(5] A resin-molded component comprising:
a thin wall portion; and
arib-like projection configured to protrude froma back surface
of the thin wall portion,
wherein the rib-like projection is formed like a grid, and
wherein the rib-like projection is arranged in a portion that
is parallel with the grid and other than a predetermined area
extending across a gate provided in the thin wall portion.
[6] The resin-molded component according to claim 5, wherein the gate
is provided at a central part of the back surface of the thin
wall portion. | »
[7] The resin-molded component according to claim 5, wherein a front
| surface of the thinwall portion is amirror surface or an embossed
surface.
[8] The resin-molded component according to claim 5, including a

document cover of a document reading apparatus.
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[9] A resin-molding mold comprising:

a cavity including a gate, a thin wall portion corresponding
space-part, anéearib—like projection corresponding space-part,
wherein the rib-like projection corresponding space-part
includes a plurality of plate-like projection space-parts, which

are arranged to be spaced from one another, and

wherein the plurality of plate-like projection space-parts
are arranged such that an angle formed between a line connecting
a point on a longer side of a bottom surface of each of the
plurality of plate-like projection space-parts to the gate and
the longer side of the bottom surface thereof is within a range

from 10 degrees to 80 degrees.
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