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Description

Title of Invention
WORIK MACHINE SWIVELING FRAME AND ASSEMBLY METHOD FOR WORK MACHINE
SWIVELING FRAME
Technical Field
[0001] The present invention relates to a slewing frame of a work machine and a method of
assembling a slewing frame of a work machine.
Background Art
[0002] Conventionally, as a work machine, there has been known a mobile crane that includes a
lower travelling body, an upper slewing body, and a raisable/lowerable member such as a boom.
The upper slewing body is supported by the lower travelling body so as to be turnable about a
turning center axis extending in the vertical direction. The raisable/lowerable member is mounted
on a front portion of the upper slewing body in a raisable/lowerable manner. Each member of such
amobile crane is a heavy object. Accordingly, each member is disassembled when necessary, and
disassembled parts are respectively transported by transport vehicles.
[0003] Patent Literature 1 discloses a technique where an upper slewing body of a mobile crane can
be separated into a front part and a rear part. In this technique, the upper slewing body includes a
front-side block and a rear-side block. A positioning pin extending in the left-right direction
protrudes from a front end portion of the rear-side block, and a groove portion capable of receiving
the positioning pin is formed on a rear end portion of the front-side block. When the rear-side
block is lifted by an auxiliary crane and the positioning pin is inserted into the groove portion, an
upper portion of a front end portion of the rear-side block is supported by an upper portion of a rear
end portion of the front-side block. On the other hand, pin holes are formed in a lower portion of
the front end portion of the rear-side block, and pin holes are formed in a lower portion of the rear
end portion of the front-side block. The front-side block and the rear-side block are connected to
each other by inserting a connecting pin into the respective pin holes.
[0004] According to such a technique, the rear-side block and the front-side block can be
individually transported in a state where the rear-side block is removed from the front-side block.
On the other hand, the front-side block of the upper slewing body and the lower travelling body can
be transported in a state wherc the front-side block of the upper slewing body and the lower
travelling body are connected to each other.  Accordingly, it is not necessary to disassemble a
periphery of a slewing bearing that connects the upper slewing body and the lower travelling body
in a turnable manner and hence, man-hours necessary for a transportation work of the mobile crane
is reduced.
Citation List

Patent Literature
[0005] Patent Literature 1: JP 2010-195542 A

[0006] In the technique described in Patent Literature 1, when an upper portion of a front end
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portion of the rear-side block is supported by an upper portion of a rear end portion of the front-side
block, a pin hole formed in the rear-side block and a pin hole formed in the front-side block are not
aligned with each other. Accordingly, it is necessary to insert a connecting pin into respective pin
holes while strongly pushing tapered portions formed on a distal end of the connecting pin into
respective pin holes in order and rotating the rear-side block around a positioning pin.  Therefore,
there exists a problem that a connecting work for connecting the front-side block and the rear-side
block to each other requires a large amount of labor and time.

Summary of Invention

[0007] The present invention has been made in view of the above problems, and it is an object of
the present invention to provide a slewing frame of a work machine and a method of assembling a
slewing frame of a work machine where the slewing frame is separable into at least two front and
rear members, and an operation of connecting these two members can be easily performed.

[0008] The slewing frame of the work machine provided by the present invention is supported by a
lower body of the work machine so as to be turnable about a turning center axis that extends in a
vertical direction.  The slewing frame includes a front frame that forms a front side portion of the
slewing frame and is turnably supported by the lower body, and a rear frame that forms a rear side
portion of the slewing frame and is detachably connected to the front frame. The front frame has a
pair of left and right front connecting portions each of which includes a positioning pin that extends
in a left-right direction, the pair of left and right front connecting portions being disposed on a rear
end portion of the front frame spaced apart from each other in the left-right direction. In the pair
of left and right front connecting portions, a front side pin hole that allows a connecting pin that
connects the front frame and the rear frame to each other to pass therethrough is formed in the
left-right direction below the positioning pin respectively, a distance between the front side pin hole
and the positioning pin being set to a predetermined reference distance as viewed in the left-right
direction, the rear frame has a pair of left and right rear connecting portions that are disposed spaced
apart from each other in the left-right direction on a front end portion of the rear frame such that the
pair of left and right rear connecting portions face the pair of left and right front connecting portions
in the left-right direction, the pair of left and right rear connecting portions each include an inner
peripheral surface that defines an opening portion that allows the positioning pin to pass through the
opening portion in a vertical direction, and a pin fitting portion that communicates with the opening
portion above the opening portion and is configured to fit on an outer peripheral surface of the
positioning pin such that rear frame is rotatable about the positioning pin, a rcar side pin hole that
allows insertion of the connecting pin is formed along the left-right direction in a portion of each of
the pair of left and right rear connecting portions below the pin fitting portion, a distance between
the pin fitting portion and the rear side pin hole is set to the reference distance as viewed in the
left-right direction, the pair of left and right front connecting portions of the front frame each have a
rotation preventing portion capable of preventing rotation of the rear frame in a downward direction

about the positioning pin, and the pair of left and right rear connecting portions of the rear frame
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each have a contact portion that is disposed on a plane that is orthogonal to the leflt-right direction
and passes the rotation preventing portion, the contact portion being configured to be brought into
contact with the rotation preventing portion such that further rotation of the rear frame is prevented
at a position where the front side pin hole and the rear side pin hole are aligned with each other in
the left-right direction along with the rotation of the rear frame.
Brief Description of Drawings
[0009] FIG. 1 is a side view illustrating a work machine according to one embodiment of the
present invention.

FI1G. 2 is a side view of a lower frame and a slewing frame of the work machine according
to one embodiment of the present invention.

FIG. 3 is an exploded side view illustrating the slewing frame of the work machine
according to ene embodiment of the present invention.

FIG. 4 1s an enlarged exploded side view of a part of the slewing frame illustrated in FIG.

FI1G. 5 is an exploded plan view of the slewing frame of the work machine according to
one embodiment of the present invention.

FI1G. 6 1s an exploded plan view of the slewing frame illustrated in FIG. 5 where a part of
the slewing {rame is illustrated in an enlarged manner.

FIG. 7 is a side view illustrating steps of assembling the slewing frame of the work
machine according to one embodiment of the present invention.

FIG. 8 is a side view illustrating steps of assembling the slewing frame of the work
machine according to one embodiment of the present invention.

FIG. 9 is a side view illustrating steps of assembling the slewing frame of the work
machine according to one embodiment of the present invention.

FIG. 10 is a side view illustrating steps of assembling the slewing frame of the work
machine according to one embodiment of the present invention.
Description of Embodiments
[0010] Hereinafter, one embodiment of the present invention is described with reference to the
drawings. FIG. 1 is a side view illustrating a crane 10 (a work machine) according to one
embodiment of the present invention. Hereinafter, in respective drawings, the directions of
"upper", "lower"”, "left", "right", "fron(", and "rear" are indicated. However, the directions are
indicated for convenience’s sake to describe the structure and an assembling method of the crane 10
according to the present embodiment, and these directions do not limit the moving directions, a use
mode, and the like of the work machine according (o the present invention.
[0011]} The cranc 10 includes: an upper slewing body 12 that corresponds to a crane body; a lower
travelling body 14 that supports the upper slewing body 12 in a turnable manner; a
raisable/lowerable member that includes a boom 16 and a jib 18; and a mast 20 which is a boom

raisable/lowerable member. - A counterweight 13 for adjusting the balance of the crane 10 is
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mounted on a rear portion of the upper slewing body 12. A cab 15 is mounted on a front end
portion of the upper slewing body 12.  The cab 15 corresponds to a driver's seat in the crane 10.
[0012] The boem 16 illustrated in FIG. 1 is a so-called lattice type boom. The boom 16 includes a
proximal end side member 16A, one or a plurality of (two in FIG. 1) intermediate members 16B
and 16C, and a distal end side member 16D. A rear strut 21 and a front strut 22 that rotate the jib
18 as described later are rotatably connected to a distal end portion of a distal end side member 16D.
The boom 16 is pivotally supported by the upper slewing body 12 so as to be rotatable about a
boom foot pin 168 mounted on a lower end of the boom 16 as a fulcrum.

[0013] However, in the present invention, the boom is not limited to the specific structure.  For
example, the boom may have no intermediate member, or the number of intermediate members may
be different from the number described above.  Further, the boom may be formed of a single
member.

[0014] Although the jib 18 is also not limited to the specific structure, the jib 18 has a lattice
structure m the illustrated example. A proximal end portion of the jib 18 is rotatably connected to
(pivotally supported on) a distal end portion of the distal end side member 16D of the boom 16, and
a rotation center axis of the jib 18 is a horizontal axis parallel to a rotation center axis (boom foot
pin 16S) of the boom 16 with respect to the upper slewing body 12.

[0015} The mast 20 has a proximal end and a pivot end, and the proximal end of the mast 20 is
rotatably connected to the upper slewing body 12, The rotation axis of the mast 20 is parallel to
the rotation axis of the boom 16 and is positioned immediately behind the rotation axis of the boom
16. That is, the mast 20 is rotatable in the same direction as the raising and lowering direction of
the boom 16.  On the other hand, a rotary end of the mast 20 is connected to the distal end of the
boom 16 by way of a pair of left and right boom guylines 24. This connection links the rotation of
the mast 20 and the rotation of the boom 16.

[0016] A pair of left and right back stops 23 is provided to a proximal end side member 16A of the
boom 16.  These backstops 23 are brought into contact with both left and right sides of the upper
slewing body 12 at a point of time that the boom 16 reaches the raised posture illustrated in FIG. 1.
This contact prevents the boom 16 from being tilted backward due to strong wind or the like.

[0017] The rear strut 21 and the front strut 22 are rotatably and pivotally supported on the distal end
of the boom 16.  The rear strut 21 is held in a posture where the rear strut 21 extends from the
distal end of the distal end side member 16D toward the boom raised side (the rear side in FIG. 1).
As a means for holding this posture, a pair of left and right backstops 25 and a pair of left and right
guy links 26 are interposed between the rear strut 21 and the boom 16. The backstops 25 are
interposed between the distal end side member 16D and the intermediate portion of the rear strut 21,
and support the rear strut 21 from below. The guy links 26 arc stretched between the distal end
portion of the rear strut 21 and the proximal end side member 16A of the boom 16 s0 as to connect
the distal end portion of the rear strut 21 and the proximal end side member 16A of the boom 16 to

each other.  The position of the rear strut 21 is regulated by a tension generated by stretching of the
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guy links 26.  In another embodiment, the rear strut 21 and the front strut 22 may be rotatably and
pivotally supported by a proximal end portion of the jib 18.  Further, the rear strut 21 may be
rotatably and pivotally supported by the distal end portion of the boom 16, and the front strut 22
may be rotatably and pivotally supported by the proximal end portion of the jib 18.

[0018] The front strut 22 is connected to the jib 18 such that the front strut 22 is rotatable with the
jib 18 in an interlocking manner (integrally). To be more specific, the pair of right and left jib guy
lines 28 is stretched between a distal end portion of the front strut 22 and a distal end portion of the
Jib 18 so as 1o connect the distal end portion of the front strut 22 and the distal end pottion of the jib
18. With such a configuration, the jib 18 is also rotationally driven as the front strut 22 is
rotationally driven.  As illustrated in F1G. 1, the rear strut 21 described above is disposed behind
the front strut 22, and a substantially isosceles triangle shape is formed between the rear strut 21 and
the front strut 22.

[0019] Various winches are mounted on the crane 10.  Specifically, a boom raising and fowering
winch 30 for raising and lowering the boom 16, a jib winch 32 for rotating the jib 18 in the raising
and lowering direction, and a main winding winch 34 and an auxiliary winding winch 36 for
winding up and down a lifting load are mounted. In the crane 10 according to the present
embodiment, the winch 30 for raising and lowering the boom 16 is mounted on the upper slewing
body 12.  Further, the jib raising and lowering winch 32, the main winding winch 34, and the
auxiliary winding winch 36 are all mounted on the proximal end side member 16A of the boom 16.
These winches 32, 34, and 36 may be mounted on the upper slewing body 12.

[0020] The boom raising and lowering winch 30 winds up and winds out the boom raising and
lowering rope 38.  Then, the boom raising and lowering rope 38 is wired such that the mast 20 is
rotated by winding or the unwinding the boom raising and lowering rope 38. Specifically, sheave
blocks 40 and 42 in each of which a plurality of sheaves are arranged in the width direction are
mounted on the rotating end of the mast 20 and the rear end portion of the upper slewing body 12,
respectively.  The boom raising and lowering rope 38 that is pulled out from the boom raising and
lowering winch 30 is extended between the sheave blocks 40 and 42.  With such a conliguration,
when the boom raising and lowering winch 30 winds up and winds out the boom raising and
lowering rope 38, a distance between both sheave blocks 40 and 42 changes and hence, the mast 20
and the boom 16 that is operable in an interlocking manner with the mast 20 rotate in the raising
and lowering direction.

[0021] The jib raising and lowering winch 32 winds up and winds out a jib raising and lowering
rope 44 that is extended between and wound around the rear strut 21 and the front strut 22, The jib
raising and lowering rope 44 is wired such that the front strut 22 is rotated by winding up and
winding out of the jib raising and lowering ropc 44.  Specifically, a guide sheave 46 is disposed on
an intermediate portion of the rear strut 21 in a longitudinal direction of the rear strut 21.  Sheave
blocks 47, 48 each of which is formed of a plurality of sheaves are mounted on the rotary end of the

rear strut 21 and the rotary end of the front strut 22.  Then, the jib raising and lowering rope 44
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pulled out frem the jib raising and lowering winch 32 is wound around the guide sheave 46 and is
extended between the sheave blocks 47 and 48, With such a configuration, when the jib raising
and lowering winch 32 winds up and winds out the jib raising and lowering rope 44, a distance
between both sheave blocks 47, 48 changes.  Accordingly, the front strut 22 and the jib 18 that is
operable in an interlocking manner with the front strut 22 rotate in the raising and lowering
direction.

[0022] The main winding winch 34 winds up and winds down a suspended load using a main
winding rope 50 (winding rope).  With respect to the main winding, main winding guide sheaves
52, 53, and 54 are rotatably mounted on a proximal end vicinity portion of the rear strut 21, a
proximal end vicinity portion of the front strut 22, and a distal end portion of the jib 18, respectively.
I'urther, a main winding sheave block in which a plurality of main winding point sheaves 56 are
arranged in the width direction is disposed at a position adjacent to the main winding guide sheave
54. The main winding rope 50 that is pulled out from the main winding winch 34 is wound around
the main winding guide sheaves 52, 53, and 54 in this order, and is extended between the main
winding point sheave 56 of the sheave block and a sheave 58 of a sheave block that is mounted on a
main hook 57 (hook) for suspending a load. With such a configuration, when the main winding
winch 34 (winding winch} winds up or winds out the main winding rope 50, the distance between
both sheaves, that is, the sheaves 56 and 58 changes and hence, the main hook 57 connected to the
main winding rope 50 that is suspended from the distal end of the jib 18 is wound up and down.
[0023] In the same manner, the auxiliary winding winch 36 winds up and winds down the
suspended load using an auxiliary winding rope 60 (winding rope). With respect to the auxiliary
winding, auxiliary winding guide sheaves 62, 63, and 64 are rotatably mounted coaxially with the
main winding guide sheaves 52, 53, and 54, respectively.  An auxiliary winding point sheave (not
illustrated) is rotatably is disposed at a position adjacent to the auxiliary winding guide sheave 64.
The auxiliary winding rope 60 pulled out from the auxiliary winding winch 36 is wound around the
auxiliary winding guide sheaves 62, 63, and 64 in this order and is suspended from the auxiliary
winding point sheave. Accordingly, when the auxiliary winding winch 36 winds up or winds out
the auxiliary winding rope 60, an auxiliary hook tor suspending a load (not illustrated) connected to
a distal end of the auxiliary winding rope 60 is wound up or wound down.

[0024] FIG. 2 is a side view of the lower {frame 140 and the slewing frame 120 of the crane 10
according to the present embodiment. FIG. 3 is an exploded side view of the slewing frame 120 of
the crane 10 according to the present embodiment, and FIG. 4 is an exploded side view of a part of
the slewing frame 120 illustrated in FIG. 3 in an enlarged manner.  FIG. 5 1s an exploded plan
view of the slewing frame 120 of the crance 10 according to the present embodiment, and FIG. 6 is
an exploded plan view of a part of the slewing frame 120 illustrated in FIG. 5 in an enlarged manner.
In the following description, vertical, horizontal, and longitudinal directions are indicated with
reference to the upper slewing body 12 (slewing frame 120).

[0025] The lower travelling body 14 has a lower frame 140. The lower frame 140 is a frame body
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that supports respective members of the lower travelling body 14.  The lower frame 140 turnably
supports the slewing frame 120 (described later) of the upper slewing body 12 about a turning
center axis CL that extends in the vertical direction.  More specifically, the lower frame 140
includes: a car body (not illustrated) that supports the upper slewing body 12 in a turnable manner,
and a pair of left and right crawler bodies attached to both left and right side surfaces of the car
body respectively. Crawlers are supported on the crawler bodies so as to be able to turn around.
FIG. 3 illustrates: a front crawler shaft 140A that is a rotary shaft of a front roller that rotatably
supports the crawler on a front side of the crawler body; and a rear crawler shaft 140B that is a
rotary shaft of a rear roller that rotatably supports the crawler on a rear side of the crawler body.
[0026] The upper slewing body 12 has the slewing frame 120.  The slewing frame 120 is a {rame
body that supports respective members of the upper slewing body 12.  The slewing frame 120 is
supported by the lower frame 140 of the lower travelling body 14 by way of a slewing bearing 10S
50 as to be turnable about the turning center axis CL extending in the vertical direction. The
slewing frame 120 includes a front frame 121 and a rear frame 122. That is, the slewing frame
120 is dividable into two front and rear members.

[0027] The crane 10 further includes a slewing bearing 10S.  The slewing bearing 10S connects
the front frame 121 and the car body of the lower frame 140 such that the front frame 121 is
turnable about the turning center axis CL.

[0028] The front frame 121 forms a front side portion of the slewing frame 120 of the upper slewing
body 12, and is supported by the lower travelling body 14 by way of the slewing bearing 10S.
Particularly, a fixing surface 1208 (FIG. 3) of the front frame 121 is disposed on the slewing
bearing 10S. The front frame 121 includes: a pair of both left and right front plates 121A (FIG. 5)
defining both left and right side surfaces of the front frame 121; a bottom plate (not illustrated) that
connects lower portions of the pair of left and right front plates 121 A in the left-right direction; and
a plurality of lateral connecting members (not illustrated) that connect upper portions of the pair of
left and right front plates 121A in the left-right direction.

[0029] Each of the pair of left and right front plates 121 A has a predetermined height in the vertical
direction, and extends in an elongated manner in the longitudinal direction. A pair of left and right
boom foot shaft support portions 1218 is disposed at front end portions of the pair of left and right
front plates 121A, respectively. A pair of left and right mast foot shaft support portions 1217 is
disposed immediately behind the boom foot shaft support portions 1218, respectively. The boom
foot shaft support portion 1218 supports a boom foot of the boom 16 in a state where the boom foot
can be raised and lowered.  The mast foot shaft support portions 1217 support the mast foot of the
mast 20 in a state where the must foot can be raised and lowered. As illustrated in IF1G. 5, a
radiator 81, an engine 82, and a tank 83 are supported on a rear side portion of the front frame 121.
Furthermore, the front {rame 121 includes a pair of left and right front connecting portions 123
disposed at respective rear end portions of the pair of left and right front plates 121 A spaced apart in

the left-right direction.  The pair of left and right front connecting portions 123 is provided for
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connecting the front frame 121 and the rear frame 122 to each other.

[0030] The rear frame 122 forms a rear side portion of the slewing frame 120 of the upper slewing
body 12.  The rear frame 122 is detachably connected to the front frame 121.  The rear frame 122
includes: a pair of lefi and right rear side plates 122A (FIG. 5) that defines both left and right side
surfaces ol the rear [rame 122; a rear lateral plate 122B that defines a rear end portion of the rear
frame 122; and a pair of front and rear rope attachment portions 122P (F1G. 3).

[0031] Each of the pair of left and right rear side plates 122A has a predetermined height in the
vertical direction, and extends in an elongated manner in the longitudinal direction. A length of
the rear side plate 122A in the longitudinal direction is shorter than a length of the front plate 121A
in the longitudinal direction. The rear lateral plate 122B connects the rear end portions of the pair
of left and right rear side plates 122A in the lefi-right direction. A pair of left and right sheave
pivotally support portions 1228 is disposed at a center portion of the rear lateral plate 122B.  The
sheave pivotally support portion 1228 rotatably supports each sheave of the sheave block 42
described above. A bottom plate (not illustrated) is disposed between the pair of left and right rear
side plates 122A.  As illustrated in FIG. 3, the bottom plate supports the boom raising and
lowering winch 30 and the like. Furthermore, the rear frame 122 includes a pair of left and right
rear connecting portions 124 disposed at respective front end portions of the pair of left and right
rear side plates 122A spaced apart in the left-right direction.  The pair of left and right rear
connecting portions 124 is provided for connecting the front frame 121 and the rear frame 122 to
each other.

f0032] The crane 10 includes a pair of left and right pin cylinders 71 (FIG. 5).  The pair of left and
right pin cylinders 71 is a jig capable of switching the connection between the front frame 121 and
the rear frame 122 and the release of such connection by moving a pair of left and right connecting
pins 72 (see FIG. 10} for connecting the front frame 121 and the rear frame 122 to each other along
the left-right direction.  Each of the pair of left and right pin cylinders 71 is [ormed ol an
expandable and retractable hydraulic eylinder.

[0033] The pair of left and right front connecting portions 123 that form a pair have the same
structure, and the pair of left and right rear connecting portions 124 that form a pair also have the
same structure. Therefore, hereinafter, with reference to FIGS. 4 and 6, the structure of the left
front connecting portion 123 and the structure of the left rear connecting portion 124 are described.
[0034] The {ront connecting portion 123 includes a pair of left and right front conmecting plates 73
arranged to facce each other in the left-right direction, and a positioning pin 731 extending in the
left-right direction. The positioning pin 731 is a circular columnar pin that connects upper ends of
the pair of left and right front connecting plates 73 to each other in the lefi-right direction. In the
pair of right and left front connecting plates 73, circular front hole portions 73A (front side pin
holes) arc opened (formed) along the lett-right direction at positions below the positioning pin 731
and slightly in front of the positioning pin 731. The front hole portions 73 A opened n the

respective front connecting plates 73 are disposed at positions that are aligned with each other in the
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left-right direction.  The front hole portions 73 A allow the connecting pin 72 that connects the
front frame 121 and the rear frame 122 to cach other to pass through the front hole portions 73A.

A distance between the center of the front hole portion 73A and the center of the positioning pin 731
as viewed [rom the left-right direction is set to a predetermined reference distance L (IIG. 4).
[0035] As illustrated in FIG. 4, a rotation preventing portion 732 is disposed at lower end portions
and rear end portions of the pair of feft and right front connecting plates 73 respectively. The
rotation preventing portions 732 are disposed below and behind the front holes 73A.  The rotation
preventing portions 732 are provided for preventing the rear frame 122 from rotating downward
about the positioning pin 731 beyond a rotation angle at which the front hole portion 73A and the
rear hole portion 74 A are aligned with each other in the left-right direction.

[0036] Furthermore, the front frame 121 includes a front block 121R that connects upper ends of
the pair of left and right front connecting plates 73 in the left-right dircction.  The front block
121R is a plate member having a rectangular shape as viewed in a plan view. The front block
121R is disposed above and in front of the positioning pin 731.

[0037] On the other hand, the rear connecting portion 124 has one rear connecting plate 74 having a
thickness that allows the rear connecting plate 74 to enter between the pair of left and right front
connecting plates 73.  The rear connecting plate 74 enters between the pair of left and right front
connecting plates 73 and can face the pair of left and right {ront connecting plates 73 in the
left-right direction.  With reference to FIG. 4, the rear connecting portion 124 has an arc-shaped
inner peripheral surface 74K. The inner peripheral surface 74K defines an opening portion 74H
and a pin fitting portion 742. The opening portion 74H allows the positioning pin 731 to pass the
opening portion 74H along the vertical direction. The pin fitting portion 742 communicates with
the opening portion 74H above the opening portion 74H. The pin fitting portions 742 can fit on an
outer peripheral surface of the positioning pin 731 in a state where the rear frame 122 is rotatable
about the positioning pin 731.

[0038] A circular rear hole portion 74A (rear side pin hole) is opened (formed) in the rear
connecling plate 74 along the left-right direction at a position below the pin fitting portion 742 and
slightly in front of the pin fitting portion 742.  The rear hole portion 74A allows the connecting pin
72 that connects the front frame 121 and the rear frame 122 fo cach other to pass through the rear
hole portion 74A.  The rear hole portion 74A has a center that is spaced apart from the center of
the pin fitting portion 742 when viewed {rom the left-right direction by the reference distance L.
[0039] The rear connecting portion 124 also has a guide face 741 (inclined surface). The guide
face 741 is formed of an end surface of the rear connecting plate 74 on a front side.  The guide
face 741 is formed such that, in a posture of the rear frame 122 after the pin fitting portion 742 is
opened downward, the guide face 741 is inchined frontward and upward toward the rear side so as to
be connected to the inner peripheral surface 74K that defines the pin fitting portion 742 below the
pin fitting portion 742 and above the rear hole portion 74A. 1t is possible to bring the guide face

741 into contact with the positioning pin 731 at the time of performing an operation to connect the
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front frame 121 and the rear frame 122,

[0040] As illustrated in FIG. 4, the rear connecting portion 124 includes a pair of left and right
positioning blocks 743.  The pair of left and right positioning blocks 743 protrudes in the left-right
direction from portions of left and right side surfaces of the rear connecting plate 74 below and
behind the rear hole portion 74 A.  The positioning blocks 743 are brought into contact with the
rolation preventing portion 732 so as to prevent the further rotation of the rear frame 122 at the
position where the front hole portion 73A and the rear hole portion 74A are aligned with each other
in the left-right direction.

[0041] Specifically, the positioning block 743 has a contact surface 743 A (contact portion). The
contact surface 743 A is a concave portion that is disposed behind and below the rear hole portion 74
A, and is formed of a curved surface (circumferential surface) that is concentric with the rear hole
portion 74A as viewed in the left-right direction and has an arc shape protruding outward in the
radial direction. The contact surface 743 A is disposed on a plane that is orthogonal to the left-right
direction and passes the rotation preventing portion 732.

[0042] With reference to FIG. 4 and FIG. 6, the rotation preventing portion 732 described above is
disposed behind and below the front hole portion 73A.  The rotation preventing portion 732 is a
convex portion that is disposed at a corner portion of the front connecting plate 73 on a lower side,
and is formed of a curved surface (circumferential surface) that is concentric with the front hole
portion 73A as viewed in the left-right direction and has an arc shape protruding outward in the
radial dircction.  The rotation preventing portion 732 is brought into contact with (is brought into
face contact with) the contact surfaces 743 A of the positioning blocks 743 along with the rotation of
the rear frame 122 in the downward direction about the positioning pin 731, thereby preventing the
rotation of the rear frame 122.

[0043] Further, the rear connecting portion 124 has a rear block 122R that is disposed on an upper
end of the rear connecting plate 74.  The rear block 122R is a plate member having an L shape as
viewed in a plan view (FIG. 6). The rear block 122R has a distal end portion 122R1 disposed
above and in front of the pin fitting portion 742.  When the rear connecting portion 124 of the rear
frame 122 is connected to the front connecting portion 123 of the front frame 121 (FIG. 6}, a distal
end portion 122R1 of the rear block 122R is brought into contact with the upper surface portion of
the front block 121R.  As a result, when an upward force is applicd to a rear end portion of the rear
frame 122 of the slewing frame 120 during working after the crane 10 is assembled, the force is
distributed from the rear block 122R to the front block 121R and hence, the front frame 121 and the
rear frame 122 can cooperatively receive the force described above.

[0044] In the present cmbodiment, as illustrated in FIG. 6, each of the left and right rear blocks
122R is formed of a protruding member that protrudes toward the front frame 121. Here, assume a
rear block that is formed in a concave shape contrary to the above-mentioned configuration. In
this case, the rear block having a concave shape is formed of a pair of plate members that is

disposed at an interval in the left-right direction, and one member on a front frame 121 side is
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received between the pair of plate members.  In the manufacture of a large-sized can such as the
frame of the crane 10, displacement is likely to be generated in the can in the left-right direction due
to the influence of welding distortion and a problem in mounting accuracy. In the case of the
concave shape as described above, the left and right plate members are provided to each of the left
and right rear connecting portions 124.  Accordingly, an operator needs to perform a connecting
operation while adjusting the positional relationship between the left and right ptate members and
the members on the front frame 121 side in each of the lell and right rear connecting portions 124.
Therefore, it is nccessary to enhance the accuracy of respective connecting portions and hence, it is
difficult to manutacture the connecting portion, and it is also difficult for an operator to perform a
mounting operation.  On the other hand, in the present embodiment, in connecting the left and
right front connecting portions 123 and the left and right rear connecting portions 124 to each other,
an operator can align the left and right front connecting portions 123 and the feft and right rear
connecting portions 124 to each other in a state where the operator visually recognizes only the
right rear block 122R with respect to the connecting portion on the right side and the operator
visually recognizes only the left rear block 122R with respect to the connecting portion on the left
side. Accordingly, the inflluence of the manufacturing error is reduced, and the workability at the
time of mounting is improved. A case is considered where the front connecting portion and the
rear connecting portion are connected to each other without adopting a guide mechanism such as
the rear block 122 R and the front block 121R according to the present embodiment. In this case,
it is necessary to it a pin of several cenlimeters to several tens of centimeters sandwiched between
two plates into a predetermined groove portion in a state where the rear frame 122 having a weight
of several tons to several tens of tons is suspended and hence, the connecting operation is likely to
become difficult.

[0045] Next, a method of assembling the slewing {rame 120 according to the present embodiment
will be described.  FIG. 7 to FIG. 10 arc side views illustrating steps of assembling the slewing
frame 120 of the crane 10 according to the present embodiment.

[0046] As illustrated in FIG. 7, in a state where the front frame 121 is turnably supported by the
lower travelling body 14 (lower frame 140), a sling 101 hung on a hook 100 of an auxiliary crane
(lifting device) (not illustrated) is attached to a pair of front and rear rope attachment portions
122P(F1G. 3) of the rear frame 122, and the rear frame 122 is lifted. At this stage of the operation,
by adjusting a length of the sling 101, the rear frame 122 takes a posture where the front side
portion of the rear frame 122 is slightly lower than the rear side portion of the rear frame (arrow
D71).  On the other hand, the front frame 121 has a shape where the front frame 121 extends
rearward {rom the slewing bearing 10S and has a cantilever structure.  Accordingly, a rear end
portion of the front frame 121 is slightly bent downward (lowered) by its own weight.

[0047] In this state, the rear frame 122 is moved forward by the auxihiary crane, and is brought close
to the front frame 121.  To be more specific, the rear frame 122 is moved such that the pair of left

and right rear connecting portions 124 of the rear frame 122 approaches the pair of left and right
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front connecting portions 123 of the front frame 121.  Then, as illustrated in FIG. &, the guide
faces 741 of the rear connecting portions 124 arc brought into contact with the positioning pins 731
of the front connecting portion 123.  Then, when the rear frame 122 is further moved [rontward by
the auxiliary crane, the positioning pins 731 relatively move upward along the guide faces 741, and
the positicning pins 731 fits in the pin fitting portion 742 as illustrated in FIG. 9. At this stage of
the operation, on both left and right sides, the distal end portions 122R1 (FIG. 6) of the rear blocks
122R are disposed above the front block 121R.  In the state illustrated in FIG. 8, not only the guide
faces 741 of the rcar connecting portions 124 are simply in contact with the positioning pins 731 of
the front connecting portion 123, but also the rear frame 122 is moved so that the positioning pin
731 receives a part of the weight of the rear frame 122. By making the positioning pin 731 to
receive a part of the weight of the rear frame 122 in this manner, a force acts on the rear frame 122
in a direction toward the front frame 121 side and downward with respect to the positioning pin 731.
Accordingly, when an operator releases a tension of the sling 101 (lowers the hook), the rear frame
122 moves toward the front frame 121 side and downward. ~ As a result, the positioning pin 131
can move along the inclination of the guide face 741 without being separated from the guide face
741.  Also in this case, the guide face 741 slides relative to the positioning pin 731 while making
the positioning pin 731 receive a part of its weight of the rear frame 122.  In this way, the
inclination of the guide face 741 functions as an important factor in establishing the connection
between the front frame 121 and the rear frame 122.

[0048] Next, the operator releases a tension of the sling 101, the rear frame 122 rotates downward
about the positioning pin 731 by its own weight so that the rear end side of the rear frame 122
moves downward as indicated by an arrow D10 in FIG. 10. Then, on both left and right sides, the
contact surfaces 743 A of the positioning blocks 743 of the rear connecting portion 124 are brought
into contact with the rotation preventing portions 732 of the front connecting portion 123 so that the
rotation of the rear frame 122 is prevented and stopped.  As a result, the front hole portion 73A of
the front connecting portion 123 and the rear hole portion 74A of the rear connecting portion 124
are aligned along the left-right direction.

[0049] Then, by an operation of an operator or in response to a command signal from a control unit
(not illustrated) operated by the operator, the pair of left and right pin cylinders 71 in FIG. 5 moves
the connecting pins 72 (FIG. 10) outward in the left-right direction.  As a result, the connecting
pins 72 are sequentially inserted into the front hole portions 73A on an inner side, and the rear hole
portions 744, and front hole portions 73A on an outer side from the inside in the lefi-right direction,
and the [ront frame 121 and the rear frame 122 are connected to each other on both the left and right
sides. .

[0050] As has been described above, in the slewing frame 120 according to the present embodiment,
the slewing frame 120 can be separated into the front frame 121 and the rear frame 122.
Accordingly, after the crane 10 is disassembled, it is possible to prevent each member from

exceeding a mass limit during transportation.  Particularly, when a transport vehicle capable of
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transporting a structure where the front frame 121 is supported on the lower travelling body 14 is
used, it is not necessary to remove the front frame 121 from the lower travelling body 14 (lower
frame 140).  Accordingly, it is possible to reduce the necessity of removing complicated structures
(a swivel unit, hydraulic piping, electrical wiring) around the slewing bearing 108 and hence, the
operability of a disassembling and transporting operation of the crane 10 can be enhanced. In
addition, even in a case where the front frame 121 is separated from the lower travelling body 14
and is transported, the slewing frame 120 having a longer size in the longitudinal direction than the
lower frame 140 of the lower travelling body 14 can be separated.  Accordingly, compared with a
casc where the slewing frame 120 is transported without being separated, a transport vehicle having
a smaller restriction on a size dimension can be used.

[0051] In the present embodiment, when the pin fitting portion 742 disposed in the rear connecting
portion 124 of the rear frame 122 is fitted on the positioning pin 731 disposed on the front
connecting portion 123 of the front frame 121 and, thereafter, the rear frame 122 is rotated in the
downward direction, at the position where the front hole portion 73A and the rear hole portion 74A
are aligned with each other, the contact surface 743 A of the positioning block 743 of the rear
connecting portion 124 is brought into contact with the rotation preventing portion 732 of the front
frame 121.  Accordingly, the further rotation of the rear frame 122 can be prevented at the position
where the front hole portion 73 A and the rear hole portion 74A are aligned with each other. At this
stage of the operation, the front frame 121 is supported by the lower travelling body 14 and hence,
the rotation of the rear frame 122 can be stably prevented. As a result, the connecting pin 72 can
be easily inserted into both pin holes. Accordingly, as compared with a case where the connecting
pin 72 is strongly pushed into both pin holes in a state where the front hole portion 73 A and the rear
hole portion 74A are not aligned with each other, a large labor and a time are not required for the
insertion operation of the connecting pin 72 and hence, and the operation of connecting the front
frame 121 and the rear frame 122 to each other can be easily performed. In particular, the distance
between the [ront hole portion 73 A and the positioning pin 731 and the distance between the rear
hole portion 74A and the pin fitting portion 742 are both set to the predetermined reference distance
L. Accordingly, both pin holes can be accurately aligned with each other only by aligning the
relative positions of the rotation preventing portion 732 and the pin fitting portion 742 (contact
surface 742A) in the rotation directions of the front hole portion 73 A and the rear hole portion 74A.
{0052] In the present embodiment, the positioning pin 731 is guided along the guide face 741 by
bringing the guide face 741 disposed in the rear connecting portion 124 of the rear frame 122 into
contact with the positioning pin 731.  Accordingly, the positioning pin 731 can be easily fitted into
the pin fitting portion 742.

[0053] Further, in the present embodiment, the contact surfaces 743 A of the positioning blocks 743
arc arranged on a circumfcrence having the reference distance L as a radius around the pin fitting
portion 742 as viewed from the left-right direction behind the rear hole portion 74A.  On the other

hand, the rotation preventing portion 732 is disposed behind the front hole portion 73 A, and is
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arranged on a circumference having the reference distance L as a radius around the positioning pin
731 as viewed from the left-right direction.  In such a configuration. the contact surfaces 743A of
the positioning blocks 743 and the rotation preventing portion 732 are disposed on a rotation locus
of the rear hole portion 74A during the rotation of the rear frame 122 around the positioning pin 731.
Accordingly, compared with the case where the rotation preventing portion 732 and the rear hole
portion 74 A are disposed at different positions in the radial direction from each other, the rotation
preventing portion 732 can stably receive a rotational moment of the rear frame 122 along a
tangential direction, and the alignment between the rear hole portion 74A and the front hole portion
73 A located in front of the rotation preventing portions 732 can be performed with accurately.
[0054] In addition, in the present embodiment, when the rear frame 122 rotates about the
positioning pin 731, the contact surface 743 A that is formed of a recessed curved surface is brought
into face contact with the rotation preventing portions 732 formed of a convex curved surface.
Accordingly, it is possible to reduce an impact caused by a contact between the rotation preventing
portion 732 and the contact surface 743A.  In addition, since the load applied to the contact surface
743 A 1s dispersed by a face contact, rupture and deformation of the contact surface 743A can be
suppressed. Furthermore, a frictional force is generated between the contact surface 743A and the
rotation preventing portion 732 by face contact between the contact surface 743 A and the rotation
preventing portion 732 and hence, the rotation preventing portion 732 can further restrict the
movement of the contact surface 743 A.

[0055] In the present embodiment, two front connecting plates 73 are disposed on the front
connecting portion 123 of the front frame 121 supported by the lower travelling body 14, while one
rear connecting plate 74 is disposed in the rear connecting portion 124 of the rear frame 122
connected to the front frame 121.  Then, by allowing the rear connecting plate 74 to enter between
two front connecting plates 73, the pin fitting portion 742 fits on the positioning pin 731. Asa
result, the relative position of the pin fitting portion 742 with respect to the positioning pin 731 in
the left-right direction can be easily adjusted. Further, a rotational moment of the rear frame 122
about the positioning pin 731 can be received by two front connecting plates 73 and hence, a
connecting operation of connecting the front frame 121 and the rear frame 122 to each other can be
stably and reliably performed. At this state of operation, since the rotation preventing portion 732
is formed of the lower end portion of the plate-shaped front connecting plate 73.  Accordingly,
compared with a case where the rotation preventing portion 732 is formed by attaching other
members to the front connecting plate 73, the rotation preventing portion 732 can maintain high
rigidity.

[0056] In the present embodiment, as illustrated in FIG. 4, the positioning pin 731 1s disposed
behind the front hole portion 73A, and the pin fitting portion 742 is disposed behind the rear hole
portion 74A.  With such a configuration, by only inclining the rear frame 122 toward a front side
in a forward downward manner after lifting the rear frame 122, it is possible to easily make the pin

fitting portion 742 (guide face 741} approach the positioning pin 731.
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[0057] In the present embodiment, as illustrated in FIG. 4, a lower portion of the rear connecting
plate 74 has an arc shape along an outer periphery of the rear hole portion 74A, and the guide facc
741 is disposed so as to extend tangentially from the arc shape. An upper end portion of the guide
face 741 is connccted to the inncr peripheral surface 74K that defines the pin fitting portion 742.
With such a configuration, an operator who is located around the front frame 121 and the rear frame
122 can easily grasp the position of the rear hole portion 74A by visually recognizing the arc shape
that protrudes frontward in the rear connecting portion 124.  Therefore, when an operator who
operates the auxiliary crane receives a clear message relating to the position of the rear hole portion
74 A, the operator can easily make the guide face 741 disposed above the rear hole portion 74A to
approach the positioning pin 731 and guides the positioning pin 731 into the pin fitting portion 742
by the guide face 741.  An operator of the auxiliary crane located on the side of the front
connecting portion 123 and the rear connecting portion 124 may perform the above-mentioned
visual recognition operation.

[0058] The method of assembling the slewing frame 120 according to the present embodiment
includes a preparing step, a lifting step, a positioning pin fitting step, a pin hole aligning step. and a
connecting step.

[0059] In the preparing step, the front frame 121 that forms the front side portion of the slewing
[rame 120 is turnably mounted on the lower travelling body 14 (lower frame 140) by way of the
slewing bearing 10S.  On the other hand, the rear frame 122 that forms the rear side portion of the
slewing frame 120 and is detachably conneccted to the front frame 121 is prepared.

[0060] Tn the lifting step, the rear frame 122 is lifted up by an auxiliary crane {predetermined lifting
device) such that the pair of left and right rear connecting portions 124 disposed at the front end
portion of the rear frame 122 face the pair of left and right front connecting portions 123 disposed at
the rear end portion of the front frame 121 in the longitudinal direction (FIG. 7).

[0061] In the positioning pin fitting step, the rear frame 122 is moved in the air by the auxiliary
crane, and the pin fitting portions 742 formed in the pair of left and right rear connecting portions
124 respectively are fitted from above on the positioning pins 731 provided to the pair of left and
right front connecting portions 123 in a state where the positioning pins 731 extend in the left-right
direction (FIG. 8 and FI1G. 9).

[0062] Furthermore, in the pin hole aligning step, the rear side portion of the rear frame 122 is
lowered by the auxiliary crane so as to rotate the rear frame 122 downward around the positioning
pin 731.  Then, the contact surfaces 743 A of the rear frame 122 are brought into contact with the
rotation preventing portion 732 formed on the front frame 121, so that the front hole portion 73A
disposed below the positioning pin 731 in the front connecting portion 123 and the rear hole portion
74 A disposed below the pin fitting portion 742 in the rear connecting portion 124 are aligned with
cach other in the left-right direction (IFI1G. 10).

[0063] Then, in the connecting step, in each of the left and right front connecting portions 123 and

the rear connecting portions 124, the connecting pin 72 is sequentially inserted into the front hole
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portion 73A and the rear hole portion 74A, and the front frame 121 and the rear frame 122 so as to
connect the front frame 121 and the rear frame 122 on the left and right sides.

[0064] According to such a method, afler the rear frame 122 is lifted by the auxiliary crane, the pin
fitting portions 742 of the rear connecting portions 124 of the rear frame 122 are fitted on the
positioning pins 731 of the front connecting portions 123 of the front [rame 121, and the rear frame
122 is rotated downward, As a result, the contact surfaces 743 A and the rotation preventing portion
732 are brought into contact with cach other so that the front hole portions 73A and the rear hole
portions 74A are aligned with each other.  Accordingly, at the time of performing an operation of
connecting the rear frame 122 and the front frame 121 to each other, an operation time required for
aligning both pin holes with each other can be shortened, and an operation of inserting the
connecting pins 72 can be easily performed.

[0065] In the positioning pin fitting step of the method of assembling a slewing frame described
above, in the rear connecting portion 124 of at least one of the pair of left and right rear connecting
portions 124, the positioning pin 731 is brought into contact with the guide face 741 that is inclined
frontward and upward toward a rear side such that the guide face 741 is connected to the pin fitting
portion 742 below the pin fitting portion 742 and above the rear hole portion 74A, the positioning
pin 731 is guided to the pin fitting portion 742 along the guide face 741, and the pin fitting portion
742 is fitted on the positioning pin 731 from above.

[0066] According to such a method, the positioning pin 731 can be easily fitted into the pin fitting
portion 742 and hence, the operation time required for aligning both pin holes can be further
shortened.

[0067] The slewing frame 120 of the crane 10 and the method of assembling the slewing frame 120
according to the embodiment of the present invention have been described heretofore. It must be
noted that the present invention is not limited to these modes. The present invention can take the
following modified embodiments, for example.

[0068] (1) The work machine of the present invention is not limited to the crane 10 described above,
and may be work machines having other structures such as a crusher or a tower crane. The work
machine is not limited to a work machine that can move on a ground.  The structure of the crane
10 is not limited to the structure illustrated in FIG. 1, and may be other structures such as a structure
without a jib.

[0069] (2) In the above-mentioned embodiment, a mode where the front connecting portion 123 is
formed of two plate-shaped members and the rear connecting portion 124 is formed of one
plate-shaped member has been described.  However, the present invention is not limited to such a
mode. The present invention is applicable to other modes including a mode where the rear
connecting portion 124 is formed of two plate-shaped members, and the front connecting portion
123 is formed of one plate-shaped member, or a mode where both the front connecting portion 123
and the rear connecting portion 124 are each formed of one or a plurality of plate-shaped members.

[00707 (3) In the embodiment described above, the mode is described where the positioning blocks
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743 (contact portions) arc formed on the rear connecting plate 74 of the rear connecting portion 124
in a protruding manner, and the rotation preventing portion 732 is disposed at the lower end of the
front connecting plate 73 of the front connecting portion 123.  However, the present invention is
not limited to such a mode. A member corresponding to the rotation preventing portion may be
disposed between the two front connecting plates 73, and a lower end portion of the rear connecting
plate 74 may be brought into contact with the member as a contact portion, or other arrangement
and structures may be adopted.

[0071] The slewing frame of the work machine provided by the present invention is supported by a
lower body of the work machine so as to be turnable about a turning center axis that extends in a
vertical direction.  The slewing frame includes a front frame that forms a front side portion of the
slewing frame and is turnably supported by the lower body, and a rear frame that forms a rear side
portion of the slewing frame and is detachably connected to the front frame. The front frame has a
pair of left and right front connecting portions each of which includes a positioning pin that extends
in a left-right direction, the pair of left and right front connecting portions being disposed on a rear
end portion of the front frame spaced apart from cach other in the left-right direction. In the pair
of left and right front connecting portions, a front side pin hole that allows a connecting pin that
connects the front frame and the rear frame to each other to pass therethrough is formed in the
left-right direction below the positioning pin respectively, a distance between the front side pin hole
and the positioning pin being set to a predetermined reference distance as viewed in the left-right
direction, the rear frame has a pair of left and right rear connecting portions that are disposed spaced
apart from each other in the left-right direction on a front end portion of the rear frame such that the
pair of left and right rear connecting portions face the pair of left and right front connecting portions
in the left-right direction, the pair of left and right rear connecting portions each include an inner
peripheral surface that defines an opening portion that allows the positioning pin to pass through the
opening portion in a vertical direction, and a pin fitting portion that communicates with the opening
portion above the opening portion and is configured to it on an outer peripheral surface of the
positioning pin such that rear frame is rotatable about the positioning pin, a rear side pin hole that
allows insertion of the connecting pin is formed along the left-right direction in a portion of each of
the pair of left and right rear connecting portions below the pin fitting portion, a distance between
the pin fitting portion and the rear side pin hole is set to the reference distance as viewed in the
left-right direction, the pair of left and right front connecting portions of the front frame each have a
rotation preventing portion capable of preventing rotation of the rear frame in a downward direction
about the positioning pin, and the pair of left and right rear connecting portions of the rear frame
each have a contact portion that is disposed on a plane that is orthogonal to the left-right direction
and passes the rotation preventing portion, the contact portion being configured to be brought into
conlact with the rotation preventing portion such that further rotation of the rear frame is prevented
at a position where the front side pin hole and the rear side pin hole are aligned with each other in

the left-right direction along with the rotation of the rear frame.

17



W8164

[0072] With such a configuration, when the pin fitting portion disposed in the rear connecting
portion of the rear frame is fitted on the positioning pin disposed on the front connecting portion of
the front frame, and the rear frame is rotated in the downward direction, the contact portions of the
rear connecting portion are brought into contact with the rotation preventing portion of the front
frame, and the further rotation of the rear frame can be prevented by the front frame supported by
the lower body at the position where the front pin hole and the rear pin hole are aligned with cach
other. Accordingly, the connecting pin can be easily inserted into both pin holes.  As aresult, as
compared with a case where the connecting pin is strongly pushed into both pin holes in a state
where the front side pin hole and the rear side pin hole are not aligned with each other, a large labor
and a larger time are not required for the insertion operation of the connecting pin and hence, the
operation of connecting the front frame and the rear frame to each other can be easily performed.
In addition, the distance between the front side pin hole and the positioning pin, and the distance
between the rear side pin hole and the pin fitting portion are set to the same reference distance.
Accordingly, both pins can be aligned with each other with high accuracy only by adjusting the
relative positions of the front side pin hole and the rear side pin hole in the rotation direction by the
contact between the contact portion and the rotation preventing portion.

[0073] In the configuration described above, it is desirable that, each of the pair of lelt and right rear
connecting portions further has an inclined surface that is disposed below the pin fitting portion and
above the rear side pin hole, and is capable of being brought into contact with the positioning pin,
the inclined surface being frontwardly and upwardly inclined toward a rear side so as to be
connected with the inner peripheral surface that defines the pin fitting portion in a posture of the
rear frame where the pin fitting portion opens downward.

[0074] With such a configuration, the inclined surface that is disposed at the rear connecting portion
of the rear frame is brought into contact with the positioning pin of the front frame, and the
positioning pin is guided along the inclined surface and hence, the positioning pin can be easily
fitted in the pin fitting portion.

[0075] In the configuration described above, it is desirable that the contact portion is disposed
behind the rear side pin hole and is disposed on a circumference having the reference distance as a
radius about the pin fitting portion as viewed in a left-right direction, and the rotation preventing
portion is disposed behind the front side pin hole and is disposed on a circumference having the
reference distance as a radius about the positioning pin as viewed in a left-right direction.

[0076] In such a configuration, the contact portion and the rotation preventing portion are disposed
on a rotation locus of the rear side pin hole during the rotation of the rear frame around the
positioning pin.  Accordingly, compared with the case where the rotation preventing portion and
the rear side pin hole are disposed at different positions in the radial direction from each other, the
rotation preventing portion can stably reccive a rotational moment of the rear frame along a
tangential direction and hence, the alignment betwcen the rear side pin hole and the front side pin

hole located in front of the rotation preventing portion can be performed with accurately.
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[0077] In the configuration described above, it is desirable that the contact portion is disposed
behind and below the rear side pin hole, the contact portion is a recessed portion having a radiatly
outward protruding convex surface with respect to a center of the rear side pin hole as viewed in a
left-right direction, the rotation preventing portion is disposed behind and below the front side pin
hole, and is a protruding portion having a radially outwardly protruding curved surface with respect
to a center of the front side pin hole as viewed in the left-right direction, the rotation preventing
portion being brought into face contact with the contact portion along with the rotation of the rear
frame in a lower direction about the positioning pin.

[0078] With such a configuration, when the rear frame rotates about the positioning pin, the contact
portion is brought into face contact with the rotation preventing portion. Accordingly, an impact
generated by the contact between both members can be reduced. Further, a load applied to the
contact portion can be dispersed by the face contact and hence, rupture and deformation of the
contact portion can be suppressed.  Still further, a friction force is generated between the contact
portion and the rotation preventing portion and hence, the rotation preventing portion can restrict
the movement of the contact portion more cffectively.

[0079] A method of assembling a slewing frame of a work machine according to another aspect of
the present invention is a method of assembling a slewing {rame that is supported by a lower body
of the work machine so as to be turnable about a turning center axis that extends in a vertical
direction. The assembling method includes: a preparing step of preparing a front frame that forms
a front side portion of the slewing frame is turnably mounted on the lower body, and a rear frame
that forms a rear side portion of the slewing {rame and is detachably connected to the front frame; a
lifting step of lifting the rear frame by a predetermined lifting device such that a pair of left and
right rear connecting portions disposed on a front end portion of the rear frame respectively face a
pair of left and right front connecting portions disposed on a rear end portion of the front frame in a
longitudinal direction; a positioning pin fitling step of moving the rear frame in air by the lifting
device, and fitting pin fitting portions that arc formed in the pair of left and right rear connecting
portions on positioning pins formed in the pair of left and right front connecting portions such that
the positioning pins extend in a left-right direction respectively from above; a pin hole aligning step
of rotating the rear frame downwardly about the positioning pins, bringing the contact portion of the
rear frame into contact with the rotation preventing portion formed on the front frame, and aligning
the front side pin hole formed in the front connecting portion and disposed below the positioning
pin and the rear side pin hole formed in the rear connecting portion and disposcd below the pin
fitting portion with each other in the left-right direction; and a connecting step of inserting, at the
front connecting portion and the rear connecting portion on a left side and at the front connecting
portion and the rear connecting portion on a right side, the connecting pin into the front side pin
hole and the rear side pin hole in order thus connecting the front frame and the rear frame to each
other both at the left side and at the right side.

[0080] According to such a method, after the rear frame is lifted by the lifting device, the pin fitting
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portions of the rear connecting portions of the rear frame are fitted on the positioning pins of the
front connecting portions of the {ront frame, the rear frame is rotated using its own weight of the
rear frame. As a result, the contact portion and the rotation preventing portion are brought into
contact with each other so that the front side pin holes and the rear side pin holes are aligned with
each other. Accordingly, at the time of performing an operation of connecting the rear frame and
the front frame to each other, an operation time required for aligning both pin holes with each other
can be shortened, and an operation of inserting connecting pins can be easily performed.

[0081] In the method described above, it is desirable that, the positioning pin fitting step includes,
in at least one rear connecting portion out of the pair of left and right rear connecting portions,
bringing the inclined surface into contact with the positioning pin, the inclined surface being
inclined frontwardly and upwardly toward a rear side so as to be connected to the pin fitting portion
below the pin fitting portion and above the rear side pin hole, guiding the positioning pin to the pin
fitting portion along the inclined surface, and fitting the pin fitting portion on the positioning pin
from above.

[0082] With such a method, by bringing the inclined surface that is disposed on the rear connecting
portion of the rear frame into contact with the positioning pin, and by guiding the positioning pin
along the inclined surface, the positioning pin can be easily fitted in the pin fitting pertion.
Accordingly, an operation time required for aligning both pin holes can be further shortened.
[0083] The present invention provides a slewing frame of a work machine and a method of
assembling a slewing frame of a work machine where the slewing frame is separable into al least
two front and rcar members, and an operation of connecting these two members can be easily

performed.
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Claims
1. A slewing frame that is supported on a lower body of a work machine so as to be turnable
about a turning center axis that extends in a vertical direction, the slewing frame comprising:

a front frame that forms a front side portion of the slewing frame, and is turnably supported
by the lower body; and

a rear frame that forms a rear side portion of the slewing frame, and is detachably
connected to the front frame,

wherein the front frame has a pair of left and right front connecting portions each of which
includes a positioning pin that extends in a lefi-right direction, the pair of left and right front
connecting portions being disposed on a rear end portion of the front frame spaced apart from each
other in the left-right direction,

in the pair of left and right front connecting portions, a front side pin hole that allows a
connecting pin that connects the front frame and the rear [rame to each other to pass therethrough is
formed in the left-right direction below the positioning pin respectively, a distance between the
front side pin hole and the positioning pin being set to a predetermined reference distance as viewed
in the left-right direction,

the rear frame has a pair of left and right rear connecting portions that are disposed spaced
apart from each other in the left-right direction on a front end portion of the rear frame such that the
pair of left and right rear connecting portions face the pair of left and right front connecting portions
in the left-right direction,

the pair of left and right rear connecting portions each include an inner peripheral surface
that defines an opening portion that allows the positioning pin to pass through the opening portion
in a vertical direction, and a pin fitting portion that communicates with the opening portion above
the opening portion and is configured to fit on an outer peripheral surface of the positioning pin
such that rear frame is rotatable about the positioning pin,

a rear side pin hole that allows insertion of the connecting pin is formed along the left-right
direction in a portion of each of the pair of left and right rear connecting portions below the pin
fitting portion, a distance between the pin fitting portion and the rear side pin hole 1s set to the
reference distance as viewed in the left-right direction,

the pair of left and right front connecting portions of the front frame each have a rotation
preventing portion capable of preventing rotation of the rear frame in a downward direction about
the positioning pin, and

the pair of left and right rear connecting portions of the rear frame each have a contact
portion that is disposed on a plane that is orthogonal to the left-right direction and passes the
rotation preventing portion, the contact portion being configured to be brought into contact with the
rotation preventing portion such that further rotation of the rear frame is prevented at a position
where the front side pin hole and the rear side pin hole are aligned with each other in the left-right

direction along with the rotation of the rear frame.
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2. The slewing frame of a work machine according to claim 1, wherein, each of the pair of
left and right rear connecting portions further has an inclined surface that is disposed below the pin
fitting portion and above the rear side pin hole, and is capable of being brought into contact with the
positioning pin, the inclined surface being frontwardly and upwardly inclined toward a rear side so
as to be connected with the inner peripheral surface that defines the pin fitting portion in a posture

of the rear frame where the pin fitting portion opens downward.

3. The slewing frame of a work machine according to claim 1 or 2, wherein

the contact portion is disposed behind the rear side pin hole and 1s disposed on a
circumference having the reference distance as a radius about the pin fitting portion as viewed in a
left-right direction, and

the rotation preventing portion is disposed behind the front side pin hole and is disposed on
a circumference having the reference distance as a radius about the positioning pin as viewed in a

left-right direction.

4, A slewing frame of a work machine according to claim 1 or 2, wherein

the contact portion is disposed behind and below the rear side pin hole, the contact portion
is a recessed portion having a radially outward protruding convex surface with respect to a center of
the rear side pin hole as viewed in a left-right direction, and

the rotation preventing portion is disposed behind and below the front side pin hole, and 1s
a protruding portion having a radially outwardly protruding curved surface with respect to a center
of the front side pin hole as viewed in the left-right direction, the rotation preventing portion being
brought into face contact with the contact portion along with the rotation of the rear frame in a

lower direction about the positioning pin.

S. A method of assembling a slewing frame that is supported by a lower body of the work
machine so as to be turnable about a turning center axis that extends in a vertical direction, the
method comprising:

a preparing step of preparing a front frame that forms a front side portion of the slewing
frame is turnably mounted on the lower body, and a rear frame that forms a rear side portion of the
slewing frame and is detachably connected to the [ront frame;

a lifting step of lifting the rear frame by a predetermined lifting device such that a pair of
left and right rear connecting portions disposed on a front end portion of the rear frame respectively
face a pair of left and right front connecting portions disposed on a rear end portion of the front
frame in a longitudinal direction;

a positioning pin fitting step of moving the rear frame in air by the lifting device, and

fitting pin fitting portions that are formed in the pair of left and right rear connecting portions on
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positioning pins formed in the pair of left and right front connecting portions such that the
positioning pins extend in a Jeft-right direction respectively from above;

a pin hole aligning step of rotating the rear frame downwardly about the positioning pins,
bringing the contact portion of the rear frame into contact with the rotation preventing portion
formed on the front frame, and aligning the front side pin hole formed in the front connecting
portion and disposed below the positioning pin and the rear side pin hole formed in the rear
connecting portion and disposed below the pin fitting portion with each other in the left-right
direction; and

a connecting step of inserting, at the front connecting portion and the rear connecting
portion on a left side and at the front connecting portion and the rear connecting portion on a right
side, the connecting pin into the front side pin hole and the rear side pin hole in order thus

connecting the front frame and the rear frame to each other both at the left side and at the right side.

6. The method of assembling a slewing frame of a work machine according to claim 5,
wherein, the positioning pin fitting step includes, in at least one rear connecting portion out of the
pair of left and right rear connecting portions, bringing the inclined surface into contact with the
positioning pin, the inclined surface being inclined frontwardly and upwardly toward a rear side so
as to be connected to the pin fitting portion below the pin fitting portion and above the rear side pin
hole, guiding the positioning pin to the pin fitting portion along the inclined surface, and fitting the

pin fitting portion on the positioning pin from above.
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