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VEHICLE SUSPENSION SYSTEM

BACKGROUND OF THE INVENTION

"1. Field of the Invention

[0001]  The invention relates to a vehicle suspension system, and more
specifically to a vehicle suspension systerﬁ in which an arm cover is attached to the
undersurface of a suspension arm main body that supports a wheel.

2. Description of Related Art

[0002)  This type of vehicle suspension system is described in, for example,
Japanese Patent Application Publication No. 2006-56463 (JP 2006-56463 A). In the
vehicle suspension system described in JP 2006-56463 A, an arm cover is attached to the A
undersurface of a suspension arm main body so as to extend along the undersurface.

[0003) In the vehicle susﬁénsion system described in JP 2006-56463 A, the arm
cover is attached to the undersurface of the suspension arm main body so as to extend
along the undersurface. Therefore, the arm cover prevents the undersurface of the
suspension arm main body from being damaged by road debris such as gravel. However,
if the undersurface of a lower portion of the suspension arm main body is tilted with

respect to a road surface on which the vehicle is traveling, the arm cover may hinder

effective reduction in air resistance during traveling of the vehicle.

SUMMARY OF THE INVENTION
[0004)  An aspect of the invention relates to a vehicle suspension system in
which an arm cover is attached to an undersurface of a suspension arm main body that
supports a wheel. In the vehicle suspension system, an undersurface of a lower portion
of the arm cover is parallel to a road surface on which a vehicle is traveling. In this case, .
the suspension arm main body may be a lower arm main body, an installation portion on

which at least a lower end of a coil spring is installed may be formed at a bottom portion

CONFIRMATION COPY

PCT/IB2012/001045



10

15

20

25

WO 2012/164373

2

of the l(;wer arm main body, and the installation portion may be tilted at a predetermihed
angle with respect to a bottom portion of the arm cover. |

[0005)  In the vehicle suspension system according to the aspect of the invention,
the arm cover is attached to the undersurface of the suspension arm main body. The arm
cover prevents the undersurface of the suspension arm main body from being damaged
by road debris such as gravel. As a result, rust prevention performance of the
suspension arm main body is improved. Moreover, the undersurface of the lower
portion of the arm cover attached to the undersurface of the suspension arm main body is
c—(‘>>n‘ﬁg1;\rve'dd té be pﬁrailél to the lfolad‘ vsﬁffa;:é .orlx which the vehicle is traveling.
Accordingly, an airflow along the ‘undersurface of the lower portion of the arm cover is
parallel to an airflow along the undersurface of the vehicle floor when the vehicle is
traveling. Therefore, it is possible to suppress occurrence of the situation where the
airflow along the undersurface of the lower portion of the arm cover disturbs the airflow
along the undersurface of the vehiclé floor. As a result, it is possible to reduce Cd value.
Thus, it is possible to reduce air resistance during traveling of the vehicle. Note that
“Cd value” signifies a coefficient of drag. |

[0006]  Moreover, in the case where the suspension arm main body is the lower
arm main body, the installation portion on which at least the lower end of the coil spring
is installed is formed at the bottom portion of the lower arm main body, and the
installation portion is tilted at the predetermined angle with respect to the bottom portion

of the arm cover and covered by the arm cover, when the undersurface of the lower arm

-main body that is wide in the vehicle longitudinal direction and tilted in the vehicle

longitudinal direction is covered by the arm cover, the airflow below the installation
portion of the lower arm main body is made parallel to the airflow along the undersurface
of the vehicle floor. As. a result, it is possible to reduce the air resistance during
traveling of the vehicle with a simple structure that no longer requires provision of a flow
adjusting portion below the installation portion of the lower arm main body.

[0007]  Moreover, the vehicle suspension system may include an attachment

member that secures the arm cover to the lower arm main body, and that does not

PCT/IB2012/001045
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- protrude downward from the undersurface of the lower portion of the arm cover. The

attachment member may be substantially flush with the undersurface of the lower portion
of the arm cover.
| BRIEF DESCRIPTION OF THE DRAWINGS |

{0008]  Features, advantages, and technical and industrial significance of
exemplary embodiments of the invention will be described below with reference to the
accompanying drawings, in which like numerals denote like elements, and wherein:

FIG. 1 is a view of a vehicle suspension system according to an embodiment of the
'mventibn, as vieWed from the rear of a vehicle;

FIG 2 is a side view of the vehicle suspension system in FIG. 1 as viewed from the
direction of an arrow II;

FIG. 3 is a sectional view taken along the line llI-IIl in FIG 1;

FIG 4 is arear view of a rear lower arm in FIGS. 1 to 3;

~ FIG 5 is a right side view of the lower arm in FIG. 4;

FIG 6 is a plan view of the lower arm in FIG 4

FIG. 7 is a rear view showing only an arm cover in FIGS. 4 to 6;

FIG. 8 is a right side view showing only the arm cover in FIG. 7; and

FIG. 9 is a plan view showing only the arm cover in FIG. 7.

DETAILED DESCRIPTION OF EMBODIMENTS

[0009] Hereafter, an embodiment of the invention will be described with
reference to the accompanying drawings. FIGS. 1 to 3 show a vehicle suspension
system according to an embodiment of the invention. The vehicle suspension system in
the present embodiment is an independent suspension system. The vehicle suspension
system includes a pair of front and rear upper arms 12 and 13, a pair of front and rear
lower arms 14 and 15, a toe control arm 16, a shock absorber 17, and a coil spring 18.
The upper arms 12 and 13, the lower arms 14 and 15 and the toe control arm 16 are used
to connect a carrier |1, which holds a right rear wheel (not shown) rotatable, to a vehicle

body (not shown). The shock absorber 17 and the coil spring 18 are disposed at

PCT/IB2012/001045
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different posiﬁons. The upper arms 12 and 13, the lower arms 14 and 15 and the toe
control arm 16 are fitted to a sub-frame, together with the shock absorber 17 and the coil
spring 18. Thus, a sub-assembly is formed. The sub-assembly is fitted to the vehicle
body. The sub-frame may be referred to as a suspension member.

[0010]  The inner ends (left ends in FIG. 1) of the upper arms 12 and 13, the
lower arms 14 and 15, and the toe control arm 16 are connected to the sub-frame via
respective bushings. The outer ends (right ends in FIG 1) of the upper arms 12 and 13,
the lower arms 14 and 15, and toe control arm 16 are connected to the carrier 11 via

respective bushings. The lower end of the shock absorber 17 is connected to the lower

‘arm 15 via a bushing. The upper end of the shock absorber 17 is connected to the

vehicle body.

[0011]  As shown in FIG. 3, the lower end of the coil spring 18 contacts the
lower arm 15 via a retainer 18a, and is supported by the lower arm 15. The upper end of
the coil spring 18 is connected to the vehicle body via a retainer (not shown). In the
present embodiment, the coil spring 18 is disposed so as to tilt such that the upper end is
closer to the rear of the vehicle than the lower end and the upper end is closer to the
lateral center of the vehicle than the lower end. |

[0012]  In the present embodiment, the rear lower arm 15 has a metallic lower
arm main body 15a and a resin arm cover 15b, and is provided with three attachment
bolts 15¢ and three nuts 15d.  In addition, as shown in FIGS. | and 2, the rear lower arm
15 is configured such that an undersurface Sa of a lower portion of the arm cover 15b is
substantially horizontal so as to be parallel to a road surface Sb on which the vehicle is
traveling (see the virtual line in FIG. 2).

[0013])  As shown in FIGS. 3 to 6, an annular installation portion 15al on which
at least the lower end of the coil spring 18 is installed is formed at a bottom portion 15a2
of the lower arm main body 15a. The installation portion 15al is tilted at a
predetermined angle & with respect to a bottom portion 15b1 of the arm cover 15b. The
installation portion 15al is covered by the arm cover 15b. The lower arm main body

15a has a front flange 15a3, a rear flange 15a4, a reinforcing plate 15a5, an inner end
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attachment portion 15a6, an outer end attachment portion 1527, and a shock absorber

attachment portion 15a8. Note that the installation portion 15al is tilted with respect to
the bottom portion 15b1 of the arm cover 15b such that the rear end of the installation
portion 15al in the vehicie longitudinal direction is located below the front end thereof in
the vehicle longitudinal direction.

[0014]  As shown in FIGS. 7 to 9, the arm cover 15b has the bottom portion
15bl and an X-shaped rib 15b2, and has a front flange 15b3, a rear flange 15b4, three
attachment holes 15b35, and five drain holes 15b6. The three attachment holes 15b5 are
foﬁned in the bottom portion 15bl, the front flange 15b3, and the reaI' flange 15b4,
respectively. Among the three attachment holes 15b5, only the attachment hole 15b5
formed in the boﬁom portion 15bl is a counterbore or a countersunk hole. This
prevents the head of the attachment bolt 15¢ from protruding downward from the
undersurface Sa of the lower portion of the arm cover 15b. The five drain holes 15b6
are all formed in the bottom portion 15b1. Through the drain holes 15b6, for example,
foreign matters such as gravel and water are discharged (removed) from the arm cover
15b.

[0015]  The three _attachment bolts 15¢ are inserted into the respective
attachment holes 15b5 formed in the arm cover 15b and screwed to the respective nuts
15d that are fixed (welded) fo the lower arm main body 15a. Bolt insertion holes (not
shown) are formed in portions of the lower arm maiﬁ body 15a, to which the nuts 15d are
fixed.

[0016]  According to the present embodiment configured as described above, the

arm cover 15b attached to the undersurface of the lower arm main body 15a prevents the

“undersurface of the lower arm main body 15a from being damaged by road debris such as

gravel. As a result, rust prevention performance is improved. Moreover, the
undersurface Sa of the lower portion of the arm cover 15b attached to the undersurface of
the lower arm main body 15a is configured to be parallel to the road surface Sb on which
the vehicle is traveling.  Accordingly, an airflow along the undersurface Sa of the lower

portion of the arm cover 15b is parallel to an airflow along the undersurface of the

PCT/IB2012/001045
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vehicle‘ floor when thé vehfcle is traveling. Therefore, it is possible to suppress
occurrence of the situation where the airflow along the undersurface Sa of the lower
portion of the arm cover 15b disturbs the airflow along the undersurface of the vehicle
floor. As aresult, it is possible to reduce air resistance during traveling of the vehicle.

[0017)  In the present embodiment, the installation portion 15al on which at
least the lower end of the coil spring 18 is installed is formed at the bottom portion 15a2
of the lower arm main body 15a. In addition, the installation portion 15al is tilted at the
predetermined angle 8 with respect to the bottom portion 15b1 of the arm cover 15b and
covered by the arm cover 15b. In the present embodiment, th’e un&emurface of the
lower arm main body 15a that is wide in the vehicle longitudinal direction and tilted in
the vehicle longitudinal direction is covered by the arm cover 15b. This makes the
airflow below the installation portion 15al of the lower arm main body 15a parallel to the
airflow along the undersurface of the vehicle floor. Asa fesult, it is possible to reduce
the air resistance during traveling of the vehicle with a simple structure that no longer
requires provision of a flow adjusting portion below the installation portion 15al of the
lower arm main body 15a.

[0018]  In the present embodiment described above, the invention is applied to a
rear lower arm of an independent suspension system for a right rear wheel. However,
the invention is not limited to the above embodiment. The invention may be
implemented,. in the same manner as the above-described embodiment or with
appropriate modifications, in any vehicle suspension systems in which an arm cover
(corresponding to the arm cover 15b in the above-described embodiment) is attached to
the undersurface of a suspension arm main body (corresponding to the lower arm main

body 15a in the above-described embodiment) that supports a wheel.

PCT/IB2012/001045
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CLAIMS:

1. A vehicle suspension system in which an arm cover is attached to an undersurface
of a suspension arm main body that supports a wheel, wherein
an undersurface of a lower portion of the arm cover is parallel to a road surface on

which a vehicle is traveling.

2. The vehicle suspension system according to claim 1, wherein:

the suspension arm main body is a lower arm main b-od;l;

an installation portion on which at least a lower end of a coil spring is installed is
formed at a bottom portion of the lower arm main body; and

the installation portion is tilted at a predetermined angle with respect to a bottom

portion of the arm cover, and is covered by the arm cover.

3. The vehicle suspension system according to claim 2, wherein the installation
portion is tilted with respect to the bottom portion of the arm cover such that a rear end of
the installation portion in a vehicle longitudinal direction is located below a front end of

the installation portion in the vehicle longitudinal direction.

4. The vehicle suspension system according to claim 2, further comprising:
an attachment member that secures the arm cover to the lower arm main body,
wherein the attachment member does not protrude downward from the undersurface of

the lower portion of the arm cover.

5. The vehicle suspension system according to claim 2, further comprising:
an attachment member that secures the arm cover to the lower arm main body,
wherein a bottom of the attachment member is substantially flush with the undersurface

of the lower portion of the arm cover.
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6. The vehicle suspension system according to any one of claims 1 to 5, wherein the

vehicle suspension system is a suspension system for a rear wheel.

7. The vehicle suspension system according to any one of claims 1 to 6, wherein:
the suspension arm main body is made of metal; and

~ the arm cover.is made of resin.
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