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(54) PRE-TIGHTENING LOCKING DEVICE FOR RETAINING PARTS ON SHAFT

(57) The present disclosure discloses a pre-tighten-
ing locking device (100) for retaining a component on a
shaft, comprising: a backing ring (1) having a first end
face (11) and an opposite second end face (12), wherein
the backing ring is mounted on the shaft with the first end
face (11) thereof closely engaging with the component
to be retained; a pre-tightening nut (3) threadedly coupled
on the shaft, wherein one end of the pre-tightening nut
engages with the second end face (12) of the backing
ring (1); a hydraulic nut (4) arranged outside of the pre-
tightening nut (3) through threads, wherein an annular
piston (5) of the hydraulic nut (4) is capable of exerting
an acting force on the backing ring (1) under fluid pres-
sure so as to form an interval between the backing ring
(1) and the pre-tightening nut (3); and a filling member
for filling the interval. A filling member is provided for filling
the interval so that a pre-tightening force can be main-
tained, which ensures that the component on the shaft
is closely retained. Under this condition, the hydraulic nut
can be removed, whereby the cost is significantly re-

duced.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a pre-tighten-
ing locking device for retaining a component on a shaft,
which in particular is a cemented carbide roll. Besides,
the present disclosure further relates to a process of as-
sembling the cemented carbide roll using the pre-tight-
ening locking device and the cemented carbide roll ob-
tained through the process.

TECHNICAL BACKGROUND

[0002] In the machinery industry, it is common to retain
a plurality of components on a shaft. For example, in steel
hot-rolling process, a variety of cemented carbide rolls
are commonly used to improve the service life of the roll
and the surface quality of the rolled material. A cemented
carbide roll typically comprises a mother roll shaft with a
boss and a plurality of alternately arranged cemented
carbide roll rings and spacer rings which are mounted on
the mother roll shaft and abut against the boss thereof,
wherein the cemented carbide roll rings and spacer rings
are fixedly retained on the mother roll shaft by a pre-
tightening locking device.
[0003] It is known that a hydraulic nut can be utilized
to achieve assembling cemented carbide rolls. The hy-
draulic nut can generate a large axial pre-tightening force
so as to ensure that a fastened mechanism can effec-
tively overcome axial creep and achieve stable fastening
under the conditions of environmental fluctuations such
as vibration, temperature change, impact, etc.
[0004] Chinese patent document CN 01240838.7 dis-
closes a hydraulic nut apparatus comprising a pressure
joint and a pressure exhaust joint. A sealing member
which functions under pressure is provided between a
boss of the hydraulic nut and a circumferential contact
surface of a groove within the hydraulic nut. The hydraulic
nut is characterized in a simple structure, easy manufac-
ture, low cost, great thrust output, etc. Nevertheless, this
apparatus needs measuring and supplementing pres-
sure in use. Otherwise, it may come loose, and the in-
stable fastening finally leads to failure of the fastening
mechanism.
[0005] Chinese patent documents CN 02208899.7,
CN 03226253.1 and CN 200520050660.9 all disclose
hydraulic pre-tightening mechanisms, which have a com-
mon feature, i.e., when the hydraulic nut reaches a de-
sirable pre-tightening force, a backing ring slightly small-
er than a half ring, a locking ring or a wedge ring with an
inclined plane, etc. are inserted between the hydraulic
nut and the retained component so as to fill an interval
between the hydraulic nut and the retained component,
transfer pressure and maintain the pre-tightening force
of the fastening mechanism after the pressure release
of the hydraulic nut. The main advantage of the hydraulic
pre-tightening mechanism of this structure is that the hy-

draulic nut does not need to work under pressure, which
is good for safety and pre-tightening stability. However,
there also exist defects. The hydraulic nut is not suitable
for repeated use since the sealing member thereof is
made of polymer materials which are easily subjected to
aging under the influences of temperature, oil, gas, etc.
In addition, high pressure resistant sealing member of
this kind is highly demanding on materials, rendering
great costs thereof.

SUMMARY OF THE INVENTION

[0006] To solve the above problems, the present dis-
closure aims to provide a pre-tightening locking device
for retaining a component on a shaft, which can reliably
pre-tighten and lock the component to be fitted on the
shaft. Meanwhile, a hydraulic nut is not disposed under
long-term influences from the working environment, so
that a comparatively long service life thereof can be ob-
tained.
[0007] According to a first aspect of the present disclo-
sure, it discloses a pre-tightening locking device for re-
taining a component on a shaft, comprising: a backing
ring having a first end face and an opposite second end
face, wherein the backing ring is mounted on the shaft
with the first end face thereof closely engaging with the
component to be retained; a pre-tightening nut thread-
edly coupled on the shaft, wherein one end of the pre-
tightening nut engages with the second end face of the
backing ring; a hydraulic nut arranged outside of the pre-
tightening nut through threads, wherein an annular piston
of the hydraulic nut is capable of exerting an acting force
on the backing ring under fluid pressure so as to form an
interval between the backing ring and the pre-tightening
nut; and a filling member for filling the interval. According
to the present disclosure, in filling the interval formed
under fluid pressure between the pre-tightening nut and
the backing ring, the pre-tightening force can be main-
tained, and therefore the component on the shaft can be
firmly retained. Under this condition, the hydraulic nut
can be removed, so that the hydraulic does not have to
be maintained on the shaft to participate in the operations
of the shaft. That is, the hydraulic nut is only used in the
pre-tightening locking process and would not be dis-
posed under commonly hostile environment of the shaft
in use, whereby the service life of the hydraulic nut is
significantly prolonged.
[0008] According to a preferred embodiment of the
present disclosure, the pre-tightening nut comprises an
axial through hole and a power transmission member
capable of moving inside the axial through hole. The pow-
er transmission member is longer than the axial through
hole, and one end of the power transmission member
engages with the annular piston and the other end thereof
engages with the backing ring, so that the annular piston
exerts the acting force on the backing ring through the
power transmission member.
[0009] In one embodiment, an additional annular back-
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ing ring is further arranged between the annular piston
and the power transmission member so as to achieve
homogeneous power transmission.
[0010] In one embodiment, the first end face of the
backing ring has a larger area than the second end face
thereof. Preferably, the axial through hole is completely
arranged inside of the second end surface of the backing
ring. In one specific embodiment, the backing ring com-
prises a large end defining the first end face and a small
end defining the second end face, thereby the backing
ring being in a form of a T-shaped backing ring. On the
periphery of the small end it is provided with a fastener
for fixing the filling member to the backing ring, so that
the pre-tightening force formed can be effectively main-
tained.
[0011] In one embodiment, the filling member includes
a pair of half rings with the height thereof being equal to
the width of the interval. Preferably, the half rings are
composed of standard half rings with a certain width. In
operation, the number of standard half rings can be prop-
erly selected according to the width of the formed inter-
vals so as to adapt to the interval.
[0012] In an optional embodiment, the hydraulic nut is
constructed in a form of a flange, under which condition
the pre-tightening nut is accommodated in an inner cavity
of the flange.
[0013] In another preferred embodiment according to
the present disclosure, the pre-tightening nut comprises
an axial threaded through hole and the filling member is
a fastening screw, wherein the fastening screw thread-
edly engages with and is capable of passing through the
axial threaded through hole so as to be fixed on the back-
ing ring. The fastening screw can accurately fill the inter-
val formed under fluid pressure between the pre-tighten-
ing nut and the backing ring, so that the selection of prop-
er half rings (such as an assembly of a plurality of stand-
ard half rings) to fill the interval is no longer necessary
and therefore the operation is simplified. At the same
time, filling the interval with a fastening screw can also
accurately maintain coaxiality between the mother roll
shaft and the components on the shaft being pre-tight-
ened and locked, so as to reduce radial runout of the
components on the shaft.
[0014] In one embodiment, the hydraulic nut is shaped
in a form of a hollow cylinder and the annular piston di-
rectly acts on the backing ring.
[0015] According to the present disclosure, the hydrau-
lic nut can be removed after the component is retained
to the shaft.
[0016] According to the present disclosure, preferably,
the shaft is a mother roll shaft of a cemented carbide roll,
and the component to be retained comprises alternately
arranged cemented carbide roll rings and spacer rings
which are retained to abut against a boss of the mother
roll shaft.
[0017] According to a second aspect of the present
disclosure, it discloses a process of retaining the com-
ponent to the shaft using the pre-tightening locking de-

vice according to the first aspect of the disclosure, com-
prising: mounting the backing ring on the shaft with the
first end face of the backing ring closely engaging with
the component to be retained; threadedly coupling the
pre-tightening nut on the shaft so as to engage one end
of the shaft with the second end face of the backing ring;
arranging the hydraulic nut outside of the pre-tightening
nut through threads; injecting pressure fluid into the hy-
draulic nut and enabling the annular piston of the hydrau-
lic nut to exert an acting force on the backing ring under
the pressure of fluid, so that an interval is formed between
the backing ring and the pre-tightening nut; filling the in-
terval with the filling member; and releasing the fluid pres-
sure and removing the hydraulic nut.
[0018] According to a third aspect of the present dis-
closure, it discloses a cemented carbide roll, comprising
an cemented carbide roll ring and a spacer ring secured
to a boss of a mother roll shaft through the process ac-
cording to the second aspect of the present disclosure.
[0019] According to the present disclosure, filling the
interval formed under fluid pressure between the pre-
tightening nut and the backing ring can maintain the pre-
tightening force and assure that the components on the
shaft can be firmly retained. After that, the hydraulic nut
and other corresponding components, such as a power
transmission column and the backing ring, can be re-
moved, so that the hydraulic nut will not be used in the
rolling process of the cemented carbide roll. Therefore,
the hydraulic nut and the sealing member therein would
not be affected in a long time by disadvantageous factors
in the working environment such as temperature, oil, va-
por, etc., whereby the service life of the hydraulic nut is
significantly improved. Meanwhile, the removable hy-
draulic nut and the power transmission column can be
repeatedly used. In addition, the cemented carbide roll
assembled with the pre-tightening locking device does
not comprise the hydraulic nut, which significantly de-
creases costs and at the same time can still achieve re-
liable pre-tightening.
[0020] Tests have shown that according to the present
disclosure, the cost of a cemented carbide roll can be
reduced by 30% with the service life of the sealing mem-
ber in the hydraulic nut being prolonged by over 5 times.

BRIEF DESCRIPTION OF DRAWINGS

[0021] In the following, the embodiments according to
the present disclosure will be described in detail with ref-
erence to the appended drawings. It should be noted that
these drawings are merely used for better explaining the
present disclosure instead of limiting the present disclo-
sure in any manner.

Fig. 1 schematically shows the structure of the pre-
tightening locking device according to a first embod-
iment of the present disclosure;

Fig. 2 schematically shows a process for assembling
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the cemented carbide roll using the pre-tightening
locking device as shown in Fig. 1;

Fig. 3 schematically shows the cemented carbide
roll assembled by the pre-tightening locking device
as shown in Fig. 1;

Fig. 4 schematically shows the structure of the pre-
tightening locking device according to a second em-
bodiment of the present disclosure;

Fig. 5 schematically shows a process for assembling
the cemented carbide roll using the pre-tightening
locking device as shown in Fig. 4; and

Fig. 6 schematically shows the cemented carbide
roll assembled by the pre-tightening locking device
as shown in Fig. 4.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] For the sake of convenience, in the following, a
cemented carbide roll will be taken as an example to
explain the present disclosure. However, one skilled in
the art can understand that the present disclosure can
also be used in the pre-tightening and locking processes
of other components on a shaft.
[0023] As shown in Fig. 2, a cemented carbide roll usu-
ally comprises a mother roll shaft g with a boss h. Alter-
natively arranged cemented carbide roll rings f and spac-
er rings e are mounted on the mother roll shaft g and
closely abut against a boss h of the mother roll shaft. It
can be easily understood that although Fig. 2 indicates
two groups of cemented carbide roll rings f and spacer
rings e, the numbers thereof can also vary appropriately
according to specific conditions.
[0024] To begin with, a first embodiment according to
the present disclosure will be explained with reference
to Fig. 1 to Fig. 3.
[0025] As shown in Fig. 1, a pre-tightening locking de-
vice 100 according to the first embodiment of the present
disclosure comprises a backing ring 1 mounted on the
mother roll shaft g and closely engaging with a compo-
nent to be retained, i.e., one of the cemented carbide roll
ring f and the spacer ring e (indicated as the spacer ring
e in the first embodiment as shown in Fig. 2), by a first
end face 11 of the mother roll shaft g.
[0026] The pre-tightening locking device 100 further
comprises a pre-tightening nut 3, an inner and outer sur-
face of which are both provided with threads. The pre-
tightening nut 3 is threadedly coupled by its inner threads
on the mother roll shaft g, with one end thereof (the upper
end in the drawing) exerting a force on a second end face
12 of a backing ring 1 which is opposite to the first end
face 11 thereof.
[0027] The pre-tightening locking device 100 also com-
prises a hydraulic nut 4. In the embodiment, the hydraulic
nut 4 is shaped in a form of a flange, an inner cavity of

which is provided with inner threads that can be engaged
with the outer threads of the pre-tightening nut 3, so that
the pre-tightening nut 3 is accommodated in an inner
cavity of the flange. The hydraulic nut 4 comprises a cyl-
inder block 41 arranged on a floor surface of the inner
cavity, an annular piston 5 arranged in the cylinder block
41, a sealing ring 6 arranged between the annular piston
5 and the cylinder block 41, and a fluid passage 42 in
communication with the annular piston 5. The structure
and function of the hydraulic nut are well known by one
skilled in the art and therefore will not be further explained
here.
[0028] In the first embodiment, the pre-tightening nut
3 comprises a plurality of circumferentially and homoge-
neously arranged axial through holes 31. Each of the
axial through holes 31 is provided with a power transmis-
sion member which preferably is a shaft-shaped power
transmission column 7 capable of moving inside the axial
through hole 31. The power transmission column 7 is
longer than the axial through hole 31, such that one end
of the power transmission column 7 connects to the sec-
ond end face 12 of the backing ring 1 and the other end
thereof connects to the annular piston 5.
[0029] In addition, the pre-tightening locking device
100 also comprises a filling member, the function of which
will be described in detail in the following. In the first em-
bodiment, the filling member is a pair of half rings 2 of a
certain height.
[0030] Fig. 2 schematically shows a process for as-
sembling a cemented carbide roll using the pre-tightening
locking device 100. First, the mother roll shaft g is verti-
cally disposed with a boss h at a lower side (i.e., in a
state of being rotated 180 degrees with respect to that
shown in Fig. 2), and is fixed on a support which is not
shown in the drawing. Then, a first cemented carbide roll
ring f, a first spacer ring e, a second cemented carbide
roll ring f, a second spacer ring e and the backing ring 1
are successively arranged, so that the first cemented car-
bide roll ring f abuts to the boss h and the first end face
11 of the backing ring 1 abuts to the second spacer ring
e. Subsequently, the pre-tightening nut 3 is screwed on
the mother roll shaft g so as to enable one end thereof
abuts against the second end face of the backing ring 1.
After that, the mother roll shaft is rotated 180 degrees so
that the boss h is at an upper side, i.e., the mother roll
shaft g is in a state as shown in Fig. 2, followed by in-
serting the power transmission column 7 into the axial
through hole 31 of the pre-tightening nut 3. Finally, the
hydraulic nut 4 is screwed to the pre-tightening nut 3,
preferably to such an extent that the annular piston 5 just
touches the power transmission column 7.
[0031] In operation, the annular piston 5 in the cylinder
block 41 is pressed through the fluid passage 42. At this
time, the annular piston 5 axially moves under the pres-
sure so as to jack the power transmission column 7, which
transfers the pressure to the backing ring 1. Under this
condition, the backing ring 1 produces axial displace-
ment, which first eliminates the axial interval between the
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cemented carbide roll ring f and the spacer ring e. Then,
as the pressure continuously increases, the shaft mech-
anism is forced to be elastically deformed, such as the
spacer ring being compressed, the shaft being stretched,
the threads being deformed, etc., so as to generate a
pre-tightening force. At this time, a certain interval is
formed between the backing ring 1 and the pre-tightening
nut 3.
[0032] When the oil pressure in the hydraulic nut 4
reaches a predetermined value, the half rings 2 are
plugged into the interval between the backing ring 1 and
the pre-tightening nut 3, wherein the height of the half
rings 2 is selected as substantially being equal to the
width of the interval, and the half rings 2 are fixed to the
backing ring 1 through a fastener. After that, the oil pres-
sure in the hydraulic nut 4 is released, so that the backing
ring 1 closely abuts to the pre-tightening nut 3 through
the half rings 2, and the pre-tightening force is main-
tained.
[0033] Subsequently, proper means, such as a crow-
bar, can be inserted into a detaching hole 43 on the pe-
riphery of the hydraulic nut 4 to remove the hydraulic nut
4 and take out the power transmission column 7. Up till
now, the cemented carbide roll is formed, as shown in
Fig. 3. At this time, the cemented carbide roll can be
further assembled before use.
[0034] In the pre-tightening locking device according
to the first embodiment of the present disclosure, the hy-
draulic nut can be removed after the assembly is com-
pleted, so that the hydraulic nut would not be engaged
in the rolling process with the cemented carbide roll. This
being the case, the hydraulic nut with the sealing member
therein would not be affected for long by disadvanta-
geous factors in the working environment, such as tem-
perature, oil, vapor, etc., whereby the service life of the
hydraulic nut is significantly improved. Meanwhile, the
removable hydraulic nut and the power transmission col-
umn can both be repeatedly used. In addition, the ce-
mented carbide roll assembled with the pre-tightening
locking device does not comprise a hydraulic nut, which
significantly decreases costs thereof with a reliable pre-
tightening locking device still being obtained.
[0035] When the cemented carbide roll ring needs to
be replaced, the power transmission column 7 and the
hydraulic nut 4 are successively assembled as described
above. Pressure fluid is fed into the hydraulic nut 4, and
the backing ring 1 is jacked by the annular piston 5 and
the power transmission column 7, so that the half rings
2 and the pre-tightening nut 3 are separated from each
other. At this time, the fastener can be loosened for taking
out the half rings 2 before releasing the pressure to re-
move the pre-tightening force. As a result, the pre-tight-
ening nut 3, the backing ring 1, the cemented carbide roll
f and the spacer ring 4 can be successively removed.
[0036] According to a preferred embodiment, an addi-
tional annular backing ring 9 is provided between the
annular piston 5 and the power transmission column 7,
so that the acting force of the annular piston can be ho-

mogeneously transferred, whereby the annular piston 5
is avoided from being deformed. Meanwhile, when the
hydraulic nut 4 is released by being rotated, the power
transmission column 7 can be prevented from getting
stuck between the annular piston 5 and the pre-tightening
nut 3, which would otherwise render the hydraulic nut 4
incapable of being rotated. It can be easily understood
that, after the hydraulic nut is removed, the annular back-
ing ring 9 can also be removed from the shaft for repeated
use.
[0037] According to another preferred embodiment,
the first end face 11 of the backing ring 1 engaging with
the component to be retained has a larger area than the
second end face 12 engaging with the pre-tightening nut
3, so that the axial acting force can be better transferred.
Moreover, the axial through hole 31 of the pre-tightening
nut 3 is arranged in such a way that the axial through
hole 31 is completely contained inside the second end
face 12 of the backing ring 1 viewed from the axial direc-
tion. This arrangement can further facilitate homogene-
ous transmission of the acting force from the annular pis-
ton.
[0038] As indicated in Fig. 1 and Fig. 2, the backing
ring 1 comprises a large end defining the first end face
11 and a small end defining the second end face 12, i.e.,
the backing ring 1 takes on a T shape. On the periphery
of the small end it is provided with a fastener which is
indicated by a bolt 8 in the embodiment shown in the
drawing for fixing the half rings 2 to the backing ring 1.
[0039] It can be easily understood that the half rings 2
can comprise a group of standard half rings with a stand-
ard width. In actual operations, a proper number of stand-
ard half rings are selected according to the actual size
of the interval formed, so that the standard half rings can
be plugged into the intervals. Furthermore, it can be eas-
ily understood, besides arranging the uninstalling hole
43 on the periphery of the hydraulic nut 4, peripheries of
the annular piston and the backing ring can optionally be
arranged with an annular piston detaching hole (not
shown in the drawing) and a backing ring detaching hole
14, respectively, so as to facilitate assembling and re-
moving of the annular piston.
[0040] In the following, a second embodiment of the
present disclosure will be explained in detail with refer-
ence to Fig. 4 to Fig. 6. It should be noted that for the
sake of simplicity, only structures and functions respec-
tively different from those explained in the first embodi-
ment will be illustrated in the following, while structures
and functions the same as those explained in the first
embodiment will not be repeated.
[0041] As indicated in Fig. 4 to Fig. 6, a pre-tightening
locking device 200 according to the second embodiment
of the present disclosure comprises: a backing ring 101,
a first end face 111 of which closely engages with a com-
ponent (a roll ring f as in the present embodiment) to be
retained (see Fig. 5); and a pre-tightening nut 103, an
inner surface and an outer surface thereof being provided
with threads. An inner side of the pre-tightening nut 103
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is threadedly coupled with a mother roll shaft g, wherein
one end of the pre-tightening nut 103 (the left side in Fig.
4) acts on a second end face 112 of the backing ring 101.
[0042] The pre-tightening locking device 200 further
comprises a hydraulic nut 104. In the second embodi-
ment, the hydraulic nut 104 is shaped in a form of a hollow
cylinder, which is threadedly coupled to the outside of
the pre-tightening nut 103. The annular piston 105 of the
hydraulic nut 104 exerts a force on the second end face
112 of the backing ring 101 at a position radially outside
of the pre-tightening nut 103.
[0043] In the second embodiment, the pre-tightening
nut 103 comprises a plurality of axial threaded through
holes 131 homogeneously distributed along the circum-
ferential direction. Each of the plurality of threaded
through holes 131 is provided with a fastening screw 107
therein, which is threaded inside of the threaded through
hole 131 and can move axially therein.
[0044] Fig. 5 illustrates a process of assembling a ce-
mented carbide roll using the pre-tightening locking de-
vice 200. First, the mother roll shaft g is vertically dis-
posed with a boss h at a lower side (i.e., in a state of
being rotated 90 degrees counterclockwise with respect
of Fig. 5) and is fixed on a support which is not shown in
the drawing. Then, a first cemented carbide roll ring f, a
spacer ring e, a second carbide alloy roll ring f and a
backing ring 1 are successively placed, so that the first
cemented carbide roll ring f abuts to the boss h and a
first end face 111 of the backing ring 101 abuts to the
second cemented carbide roll ring f. Subsequently, the
pre-tightening nut 103 is screwed on a mother roll shaft
g, so that one end thereof abuts to a second end face
112 of the backing ring 101. After that, the mother roll
shaft g is rotated 90 degrees so as to be in a state as
shown in Fig. 5. Finally, the hydraulic nut 104 is screwed
on the pre-tightening nut 103, preferably to such an extent
that the annular piston 105 just touches the second end
face 112 of the backing ring 101.
[0045] In operation, the annular piston 105 in a cylinder
block 141 is pressed through a fluid passage 142. At this
time, the annular piston 105 axially moves under the pres-
sure so as to transfer the pressure to the backing ring
101. Under this condition, the backing ring 101 produces
axial displacement, which first eliminates the axial inter-
val between the cemented carbide roll ring f and the spac-
er ring e. Then, as the pressure continuously increases,
the shaft mechanism is forced to be elastically deformed,
such as the spacer ring being compressed, the shaft be-
ing stretched, the threads being deformed, etc., so as to
produce a pre-tightening force. At this time, a certain in-
terval is formed between the backing ring 101 and the
pre-tightening nut 103.
[0046] When the oil pressure in the hydraulic nut 104
reaches a predetermined value, the fastening screw 107
is screwed into the threaded through hole 131 and then
adjusted to allow a front end of the fastening screw 107
extending outside the threaded through hole 131 to en-
gage with the second end face 112 of the backing ring

101, so that the interval formed between the backing ring
101 and the pre-tightening nut 103 is filled. After that, the
oil pressure in the hydraulic nut 104 can be released. At
this time, the backing ring 101 closely abuts against the
fastening screw 107 through the pre-tightening nut 103,
whereby the pre-tightening force is maintained.
[0047] Subsequently, proper means, such as a crow-
bar, can be inserted into a detaching hole 143 on the
periphery of the hydraulic nut 104 to remove the hydraulic
nut 104. Up till now, the cemented carbide roll is com-
pletely formed, as shown in Fig. 6. At this time, the ce-
mented carbide roll can be further assembled before use.
[0048] As is similar with the case in the first embodi-
ment, in the pre-tightening locking device according to
the second embodiment of the present disclosure, the
hydraulic nut can be removed after assembly, so that the
hydraulic nut would not be engaged in the rolling process
with the cemented carbide roll. In this case, the hydraulic
nut with the sealing member therein would not be affected
for long by disadvantageous factors in the working envi-
ronment, such as temperature, oil, vapor, etc., whereby
the service life of the hydraulic nut is significantly im-
proved. Meanwhile, the removable hydraulic nut can be
repeatedly used. In addition, the cemented carbide roll
assembled with the pre-tightening locking device does
not comprise a hydraulic nut, which significantly decreas-
es the cost thereof with a reliable pre-tightening locking
device still capable of being obtained.
[0049] In addition, by adopting the fastening screw 107
to fill the interval between the backing ring 101 and the
pre-tightening nut 103, the interval can be accurately
filled, so that it is unnecessary to select half rings (such
as a plurality of standard half rings) with a proper height
to adapt to the interval, whereby the operation is simpli-
fied. Meanwhile, in filling the interval with the fastening
screw 107, the coaxiality between the mother roll shaft
and the components thereon can be accurately main-
tained, thus reducing runout of the components on the
shaft. Moreover, this structure is simple and can be easily
produced.
[0050] When the cemented carbide roll ring needs to
be replaced, only the hydraulic nut 104 is necessary to
be screwed into the pre-tightening nut 103. After that,
pressure fluid is fed into the hydraulic nut 4 and the back-
ing ring 101 is jacked by the annular piston 105, so that
the fastening screw 107 and the pre-tightening nut 3 are
separated from each other. At this time, the fastening
screw 107 can be loosened before releasing the pressure
to remove the pre-tightening force. As a result, the pre-
tightening nut 103, the backing ring 101, the cemented
carbide roll f and the spacer ring 4 can be successively
removed.
[0051] In a preferred embodiment, the fastening screw
107 is a hexagon socket set screw with flat ends, so that
the fastening screw 107 can be simply and quickly oper-
ated. The length of the hexagon socket set screw can be
selected as approximately the same as the length of the
axial threaded through hole 131.
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[0052] Generally, a plurality of fastening screws 107
are circumferentially arranged. In a preferred embodi-
ment, a dynamometer wrench can be adopted to screw
the fastening screws 107 in the threaded through hole
131, so that each fastening screw 107 is exerted with a
constant force and the interval is accurately filled.
[0053] According to the present disclosure, the pre-
tightening nut, the hydraulic nut, the annular backing ring,
the backing ring, the annular piston, the half ring, etc.
can be made of high-strength steel, especially high-
strength alloy steel. In one embodiment, the pre-tighten-
ing nut, the hydraulic nut and the annular backing ring
can for example be made of 35CrMnSiA, and the backing
ring, the annular piston and the half annular ring for ex-
ample can be made of 42CrMo, and the power transmis-
sion column can be made of high compressive strength
material, in particular cemented carbide such as grade
YL 10.2, etc.
[0054] Although this disclosure has been discussed
with reference to preferable embodiments, it extends be-
yond the specifically disclosed embodiments to other al-
ternative embodiments and/or use of the disclosure and
obvious modifications and equivalents thereof. Particu-
larly, as long as there are no structural conflicts, the tech-
nical features disclosed in each and every embodiment
of the present disclosure can be combined with one an-
other in any way. The scope of the present disclosure
herein disclosed should not be limited by the particular
disclosed embodiments as described above, but encom-
passes any and all technical solutions following within
the scope of the following claims.

Claims

1. A pre-tightening locking device for retaining a com-
ponent on a shaft, comprising:

a backing ring having a first end face and an
opposite second end face, wherein the backing
ring is mounted on the shaft with the first end
face thereof closely engaging with the compo-
nent to be retained;
a pre-tightening nut threadedly coupled on the
shaft, wherein one end of the pre-tightening nut
engages with the second end face of the backing
ring;
a hydraulic nut arranged outside of the pre-tight-
ening nut through threads, wherein an annular
piston of the hydraulic nut is capable of exerting
an acting force on the backing ring under fluid
pressure so as to form an interval between the
backing ring and the pre-tightening nut; and
a filling member for filling the interval.

2. The pre-tightening locking device according to claim
1, characterized in that the pre-tightening nut com-
prises an axial through hole and a power transmis-

sion member capable of moving inside the axial
through hole, wherein the power transmission mem-
ber is longer than the axial through hole and one end
of the power transmission member engages with the
annular piston and the other end thereof engages
with the backing ring, so that the annular piston ex-
erts the acting force on the backing ring through the
power transmission member.

3. The pre-tightening locking device according to claim
2, characterized in that an additional annular back-
ing ring is further arranged between the annular pis-
ton and the power transmission member.

4. The pre-tightening locking device according to claim
2, characterized in that the first end face of the
backing ring has a larger area than the second end
face thereof, and the axial through hole is completely
arranged inside the second end surface of the back-
ing ring.

5. The pre-tightening locking device according to claim
4, characterized in that the backing ring comprises
a large end defining the first end face and a small
end defining the second end face, on a periphery of
the small end there being provided with a fastener
for fixing the filling member to the backing ring.

6. The pre-tightening locking device according to any
one of claims 1 to 5, characterized in that the filling
member includes a pair of half rings with the height
thereof being equal to the width of the interval.

7. The pre-tightening locking device according to any
one of claims 1 to 5, characterized in that the hy-
draulic nut is constructed in a form of a flange and
the pre-tightening nut is accommodated in an inner
cavity of the flange.

8. The pre-tightening locking device according to claim
1, characterized in that the pre-tightening nut com-
prises an axial threaded through hole and the filling
member is a fastening screw, wherein the fastening
screw threadedly engages with and is capable of
passing through the axial threaded through hole so
as to be fixed on the backing ring.

9. The pre-tightening locking device according to claim
8, characterized in that the hydraulic nut is shaped
in a form of a hollow cylinder and the annular piston
directly acts on the backing ring.

10. The pre-tightening locking device according to any
one of claims 1 to 9, characterized in that the hy-
draulic nut is removed after the component is re-
tained on the shaft.

11. The pre-tightening locking device according to any
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one of claims 1 to 10, characterized in that the shaft
is a mother roll shaft of a cemented carbide roll,
wherein the component which abuts to a boss of the
mother roll shaft comprises alternately arranged ce-
mented carbide roll rings and spacer rings.

12. A process of retaining a component on a shaft using
the pre-tightening locking device according to any
one of claims 1 to 11, comprising:

mounting the backing ring on the shaft with the
first end face of the backing ring closely engag-
ing with the component to be retained;
threading the pre-tightening nut on the shaft so
as to engage one end of the shaft with the sec-
ond end face of the backing ring;
arranging the hydraulic nut outside of the pre-
tightening nut through threads;
injecting pressure fluid into the hydraulic nut and
enabling the annular piston of the hydraulic nut
to exert an acting force on the backing ring under
the pressure of fluid, so that a interval is formed
between the backing ring and the pre-tightening
nut;
filling the interval with the filling member; and
releasing the fluid pressure and removing the
hydraulic nut.

13. A cemented carbide roll, comprising a cemented car-
bide roll ring and a spacer ring secured to a boss of
a mother roll shaft through the process according to
claim 12.
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