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(54) SURGICAL INSTRUMENT HAVING ELECTRICALLY-DRIVEN CLAMPING MECHANISM

(57) The present application provides a surgical in-
strument with an electric drive clamping mechanism,
comprising a clamping arm and an electric drive clamping
mechanism, wherein the electric drive clamping mecha-
nism comprises a moving component, a static compo-
nent and a driving component; the surgical instrument is
characterized in that: the driving component comprises
a magnetizing body and a magnetized body; one of the
magnetizing body and the magnetized body is connected
with the moving component, and the other one is con-
nected with the static component; the moving component
is connected with the clamping arm; the magnetizing
body generates a magnetic force when current is con-
nected, the direction and degree of the magnetic force
can be changed by changing current direction and de-

gree; the magnetized body is attracted or repelled by the
magnetic force generated by the magnetizing body,
thereby driving the moving component to get close to or
keep far away from the static component and further driv-
ing the clamping arm to close or open. The surgical in-
strument with the electric driving clamping mechanism
and a surgical system can dynamically adjust the clamp-
ing force upon the using condition so as to reach better
cutting and coagulating effects; and compared with the
prior art, the surgical instrument has the advantages of
simple structure and low cost, can be applied to a robot
operation as a terminal executor, and is convenient in
operation, and good for large-scale popularization and
promotion.
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Description

TECHNICAL FIELD

[0001] The present application relates to a surgical in-
strument, and particularly relates to a surgical instrument
with an electric drive clamping mechanism and a surgical
system including the surgical instrument.

BACKGROUD

[0002] Currently, clinical application of active surgical
instruments has already been very popular. Common ac-
tive surgical instruments include high frequency elec-
trotomes, ultrasonic scalpels, laser scalpels and plasma
surgical instruments. Application of high frequency elec-
trotomes and ultrasonic scalpels is the widest, for such
kind of instruments, heat effect is mainly utilized to cut
tissues (an ultrasonic scalpel also has a mechanical cut-
ting effect) and coagulate and stop bleeding. It is known
that cells of a human body will die when temperature is
higher than 60°C, protein will denature when temperature
is between 60°C and 90°C; while water molecules in cells
will evaporate when temperature is higher than 100°C,
causing cracking of cell walls; and human tissues will be
carbonized due to complete dehydration when temper-
ature reaches 200°C. Active surgical instruments such
as high frequency electrotomes and ultrasonic scalpels
utilize a heat effect to vaporize water molecules in tis-
sues, denature protein, crack cells and carbonize tissues,
so that the tissues are cut open or coagulated, and then
blood vessel occlusion is realized. For such kind of active
surgical instrument, main factors affecting cutting and
coagulating effects include temperature applied to the
tissues, clamping force to the tissues and acting time.
[0003] Clamping mechanisms of conventional active
surgical instruments are manually driven by a doctor or
an operator, for example, manually driven clamping
mechanisms in CN104224279A (Reference 1),
CN101396302A (Reference 2) and CN101495050A
(Reference 3). Such manually driven clamping mecha-
nisms are generally formed by components such as a
trigger or a handheld arm, a cam structure or a link mech-
anism and a spring. When a doctor or an operator grasps
a trigger or a handheld arm, movement of the trigger can
be transmitted to a clamping arm at a terminal by the
conversion of a cam or a linkage and a spring mecha-
nism, so that the clamping arm can close and clamp a
tissue to be cut. This type of manually driven clamping
mechanism is relatively reliable and effective in conven-
tional surgery, and brings great convenience for the man-
ual operation of a doctor and an operator.
[0004] However, along with the development of tech-
nology, conventional manually driven clamping mecha-
nisms have gradually presented deficiencies. For exam-
ple, some research institutions at home and abroad have
already developed a surgical robot to a practical stage,
and then active surgical instruments using manually driv-

en clamping mechanisms cannot be used as a terminal
executing instrument in surgery operated by a robot.
Moreover, as for active surgical instruments, there is an
ongoing desire for higher cutting speed and better blood
vessel coagulation effect, wherein clamping force is a
key factor affecting cutting speed and coagulating effect.
Conventional manually driven clamping mechanisms
can only generate relatively fixed clamping force, and
cannot dynamically adjust the clamping force according
to use conditions to achieve a better cutting and coagu-
lating effect. Although some highly skilled doctors can
manually adjust a clamping force in a cutting or coagu-
lating process to achieve a better use effect, there is high
requirement on the personal skills and experience of doc-
tors, thereby making it difficult to popularize in a large
scale.
[0005] Therefore, active surgical instruments with a
clamping mechanism adjusted by electric control has be-
come a research direction of technicians.
CN104582617A (Reference 4) and CN104582627A
(Reference 5) disclose a plurality of active surgical in-
struments with electric drive clamping mechanisms, how-
ever, these instruments all need a motor driven clamping
mechanism, and are complicated in structure and high
in cost.

SUMMARY

[0006] In order to solve the foregoing technical prob-
lems, the present application provides a surgical instru-
ment with an electric drive clamping mechanism and a
corresponding surgical system, which have the advan-
tages of being simple in structure and low in cost in com-
parison with the prior art.
[0007] According to an aspect of the present applica-
tion, a surgical instrument with an electric drive clamping
mechanism is provided, including a clamping arm and
an electric drive clamping mechanism, wherein the elec-
tric drive clamping mechanism includes a moving com-
ponent, a static component and a driving component; the
surgical instrument is characterized in that: the driving
component includes a magnetizing body and a magnet-
ized body; one of the magnetizing body and the magnet-
ized body is connected with the moving component, and
the other one is connected with the static component;
the moving component is connected with the clamping
arm; the magnetizing body generates a magnetic force
when current is connected, the direction and degree of
the magnetic force can be changed by changing current
direction and degree, and the magnetized body is attract-
ed or repelled by the magnetic force generated by the
magnetizing body, thereby driving the moving compo-
nent to get close to or keep far away from the static com-
ponent and further driving the clamping arm to close or
open.
[0008] In an implementation mode, the magnetizing
body is connected with the static component, and the
magnetized body is connected with the moving compo-
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nent.
[0009] In another implementation mode, the magnet-
izing body is connected with the moving component, and
the magnetized body is connected with the static com-
ponent.
[0010] Further, the driving component may optionally
include a driving elastomer; one end of the driving elas-
tomer being connected to the static component, the other
end being connected to the moving component, and the
driving elastomer having elasticity.
[0011] Further, the driving component may also in-
clude a limiting elastomer; the limiting elastomer having
elasticity, and being mounted on the moving component.
[0012] In an implementation mode, the limiting elas-
tomer can obstruct an opposite movement between the
magnetized body and the magnetizing body.
[0013] In another implementation mode, the limiting
elastomer can obstruct an antitropic movement between
the magnetized body and the magnetizing body.
[0014] Specifically, the foregoing surgical instrument
may be an ultrasonic surgical instrument, a high frequen-
cy electrotome, a plasma surgical instrument or a laser
scalpel. Further, the surgical instrument may be an ultra-
sonic surgical instrument, the ultrasonic surgical instru-
ment may also include a scalpel bar, the scalpel bar hav-
ing a scalpel head at a far end, the clamping arm being
respectively connected with the far end of the moving
component and the far end of the static component by
two rotary kinematic pairs, and when the moving com-
ponent moves towards the near end or the far end relative
to the static component, the clamping arm being driven
to close or open relative to the scalpel head, so as to
clamp a tissue and apply a certain clamping force to the
clamped tissue.
[0015] Further, the driving component may receive a
control current signal of a clamping mechanism to control
the moving component to move towards a near end or a
far end relative to the static component.
[0016] Further, the moving component may include an
inner tube, a connecting seat and a fastening nut; the
inner tube being located outside the scalpel bar and ex-
tending along the longitudinal direction of the scalpel bar,
the connecting seat sleeves on the inner end of the inner
tube and being fixedly connected with the inner tube, and
the fastening nut being fixedly connected to the outer
periphery of the connecting seat.
[0017] In an implementation mode, a groove is formed
in the outer side of the near end of the inner tube, and a
bulge is formed at a corresponding position of the inner
side of the near end of the connecting seat, the bulge
being buckled in the groove to realize buckled fixed con-
nection of the inner tube with the connecting seat.
[0018] In an implementation mode, the fastening nut
includes an internal thread, an external thread is formed
at a corresponding position of the connecting seat, and
the internal thread and the external thread are mutually
connected to fasten the fastening nut with the connecting
seat.

[0019] Further, the static component may include an
outer tube, a base, a shell and a hinge pin; the outer tube
being located outside the inner tube and extending along
the longitudinal direction of the inner tube; the base in-
cluding a hole and sleeves on the near end of the outer
tube, the base being fixedly connected with the shell in
the direction of a longitudinal axis; holes vertical to the
longitudinal axis being formed in corresponding positions
on the base, the outer tube, the inner tube and on the
scalpel bar; after the hinge pin penetrates through these
holes in sequence, the widths of holes in the base, the
outer tube and the scalpel bar in the direction of the lon-
gitudinal axis of the scalpel bar are equal to or slightly
greater than the width of the hinge pin in the direction of
the longitudinal axis, while the width of the hole in the
inner tube in the direction of the longitudinal axis is great-
er than the width of the hinge pin in the direction of the
longitudinal axis. According to the foregoing structure,
the movement of the base, the outer tube and the scalpel
towards the near end or the far end relative to the shell
is limited, while the inner tube can move towards the near
end or the far end relative to the shell.
[0020] Further, the hinge pin may be cylindrical, holes
in the base, the outer tube and the scalpel bar may be
round holes, diameters of the round holes being equal
to or slightly greater than the diameter of the hinge pin,
while a hole in the inner tube is a waist-shaped hole, the
length of the hole along the direction of the longitudinal
axis is greater than the diameter of the hinge pin, while
the width of the hole vertical to the direction of the longi-
tudinal axis is equal to or slightly greater than the diam-
eter of the hinge pin.
[0021] Further, a groove may be provided at the near
end of the base, a boss being provided at a corresponding
position of the far end of the shell, and the boss of the
shell being stuck into the groove in the base to realize
fixed connection of the base and the shell in the direction
of the longitudinal axis.
[0022] Further, the magnetizing body may be mounted
on the shell, one end of the driving elastomer being in
contact with the magnetizing body, and the other end
being in contact with the fastening nut and stops opposite
movement between the fastening nut and the magnetiz-
ing body depending on self elasticity.
[0023] In an implementation mode, the driving compo-
nent includes a limiting elastomer, the limiting elastomer
has elasticity, and the limiting elastomer and the mag-
netized body are mounted on the moving component.
[0024] Further, the magnetized body and the limiting
elastomer may be mounted between the connecting seat
and the fastening nut, so that the moving component can
be driven to move towards a near end or a far end when
the magnetized body moves towards a near end or a far
end.
[0025] In another implementation mode, the driving
elastomer stops an antitropic movement between the
static component and the moving component.
[0026] In an implementation mode, the limiting elas-
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tomer stops an opposite movement between the mag-
netized body and the magnetizing body.
[0027] In another implementation mode, the limiting
elastomer stops an antitropic movement between the
magnetized body and the magnetizing body.
[0028] Specifically, the magnetizing body may be
formed by winding a conductor coil on a silicon steel
sheet.
[0029] Specifically, the magnetized body may be
formed by pure iron, soft magnetic ferrite or low-carbon
steel.
[0030] In an implementation mode, the magnetized
body is a permanent magnet.
[0031] In another implementation mode, the magnet-
ized body is an electromagnet, and can generate mag-
netic force when current is connected, and the direction
and degree of the magnetic force can be changed by
changing current direction and degree.
[0032] In an implementation mode, the driving elas-
tomer and the limiting elastomer can be made to be a
wave spring or a cylindrical spring by using a material
with low magnetoconductivity.
[0033] In another implementation mode, the driving
elastomer and the limiting elastomer are made from an
elastic colloid material.
[0034] According to a second aspect of the present
application, a surgical system with an electric drive
clamping mechanism is provided, including the foregoing
surgical instrument and a generator, the generator gen-
erating a clamping mechanism control current and trans-
mitting to the electric drive clamping mechanism.
[0035] Further, the surgical system may be a robot sur-
gical system, current direction and degree in the mag-
netizing body and/or the magnetized body being auto-
matically adjusted by the robot surgical system.
[0036] The surgical instrument with an electric drive
clamping mechanism and the surgical system according
to the present application can dynamically adjust a
clamping force according to use conditions to achieve a
better cutting and coagulating effect, and have the ad-
vantages of being simple in structure and low in cost in
comparison with published implementation schemes in
reference patents and other existing technologies. More-
over, the surgical instrument with an electric drive clamp-
ing mechanism according to the present application can
be applied to robot surgery as a terminal executing in-
strument, and is convenient in operation and favorable
for large-scale popularization.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037]

FIG. 1 is a structure diagram of an ultrasonic surgical
system according to an implementation mode of the
present application;

FIG. 2 is a specific schematic structure diagram of

an ultrasonic surgical instrument with an electric
drive clamping mechanism included in the ultrasonic
surgical system in FIG. 1; and

FIG. 3 is a specific schematic structure diagram of
an electric drive clamping mechanism in FIG. 2.

DESCRIPTION OF THE EMBODIMENTS

[0038] The following clearly and completely describes
the technical schemes of embodiments of the present
invention. However, the described embodiments are
merely some of the embodiments of the present invention
rather than all of the embodiments. All other embodi-
ments obtained by a person of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall within the protection scope
of the present disclosure.
[0039] For the avoidance of doubt, although the
present application describes an electric drive clamping
structure of the present application in details by taking
an ultrasonic scalpel as an embodiment, the present ap-
plication is applicable to all active surgical instruments
needing a clamping operation to complete cutting and
coagulating on tissues of the human body. Because a
clamping force of a jaw not only is an important indicator
affecting performances for ultrasonic surgical instru-
ments, but also is a very important indicator for other
active surgical instruments including high frequency
electrotomes, plasma surgical instruments or a laser
scalpels, dynamic adjustment of the clamping force ac-
cording to the tissue cutting and coagulation conditions
in surgery is beneficial for such kind of instruments, and
suck kind of instruments all have the requirement of being
applied to surgery of a robot.
[0040] For the convenience of description, "near end"
in the whole application refers to an end close to an op-
erator after the operator holds an instrument, and "far
end" refers to an end far away from the operator after the
operator holds the instrument.
[0041] Refer to FIG. 1, an ultrasonic surgical system
according to an implementation mode of the present ap-
plication is shown, including a generator 1, a transducer
2 and an ultrasonic surgical instrument 3, wherein the
ultrasonic surgical instrument 3 includes an electric drive
clamping mechanism. The generator 1 generates ultra-
sonic control current and clamping mechanism control
current and transmits to the transducer 2, and the trans-
ducer 2 converts the received ultrasonic control current
into mechanism vibration and transmits to the jaw or scal-
pel head of the ultrasonic surgical instrument 3 on one
hand, and transmits the clamping mechanism control cur-
rent to an electric drive clamping mechanism in the ul-
trasonic surgical instrument 3 on the other hand. The
ultrasonic surgical instrument 3 receives the ultrasonic
vibration current and the clamping mechanism control
current, and clamps a tissue of a human body and per-
forms ultrasonic cutting and coagulating on the clamped
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tissue via a jaw at a far end.
[0042] Refer to FIG. 2, an ultrasonic surgical instru-
ment 3 with an electric drive clamping mechanism shown
in FIG. 1 is shown in details, including a scalpel bar 10,
a clamping arm 20, a moving component 30, a static com-
ponent 40 and a driving component 50. The scalpel bar
10 is fixedly connected with the transducer 2 at a near
end (an end close to an operator), and is connected by
thread in an implementation mode shown in FIG. 2, the
scalpel bar 10 receives mechanical vibration generated
by the transducer 2 to generate ultrasonic resonance,
and the scalpel bar 10 has a scalpel head applying ultra-
sonic energy to a clamped tissue at a far end (an end far
away from an operator). The clamping arm 20 can close
or open relative to the scalpel head to clamp a tissue and
apply a certain clamping force to the clamped tissue.
[0043] The driving component 50 receives a clamping
mechanism control current signal transmitted by the
transducer 2 to control the moving component 30 to move
towards a near end or a far end relative to the static com-
ponent 40. The clamping arm 20 is respectively connect-
ed with the far end of the moving component 30 and the
far end of the static component 40 by two rotary kinematic
pairs, and when the moving component 30 moves to-
wards the near end or the far end relative to the static
component 40, the clamping arm 20 is driven to close or
open relative to a scalpel head of the scalpel bar 10, so
as to clamp a tissue and apply a certain clamping force
to the clamped tissue.
[0044] Refer to FIG. 3, a specific schematic structure
diagram of an electric drive clamping mechanism in FIG.
2 is shown in details, and the electric drive clamping
mechanism includes a moving component 30, a static
component 40 and a driving component 50. The moving
component 30 includes an inner tube 301, a connecting
seat 302 and a fastening nut 303; the inner tube 301 is
located outside a scalpel bar 10 and extends along the
longitudinal direction of the scalpel bar 10, the connecting
seat 302 sleeves on the near end of the inner tube 301
and is buckled in the inner tube 301 by a buckle, referring
to FIG. 3, a groove is formed in the outer side of the near
end of the inner tube 301, a bulge is formed at a corre-
sponding position of the inner side of the near end of the
connecting seat 302, and the bulge is buckled in the
groove to fixedly connect the inner tube 301 with the con-
necting seat 302. The fastening nut 303 is fixedly con-
nected to the outer periphery of the connecting seat 302,
and in an implementation mode shown in FIG. 2, the fas-
tening nut 303 includes an internal thread, an external
thread is formed at a corresponding position of the con-
necting seat 302, and the internal thread and the external
thread are mutually connected to fasten the fastening nut
303 with the connecting seat 302.
[0045] Continue to refer to FIG. 3, the static component
40 includes an outer tube 401, a base 402, a shell 403
and a hinge pin 404; the outer tube 401 is located outside
the inner tube 301 and extends along the longitudinal
direction of the inner tube 301; the base 402 includes a

hole and sleeves on the near end of the outer tube 401,
a groove is formed in the near end of the base 402, a
boss is provided on a corresponding position of the far
end of the shell 403, and the boss of the shell 403 is stuck
into the groove in the base 402 to realize fixed connection
of the base 402 with the shell 403 along the direction of
a longitudinal axis. Holes vertical to the longitudinal axis
are formed in the base 402, the outer tube 401, the inner
tube 301 and the scalpel bar 10, and the hinge pin 404
penetrates through these holes in sequence. Holes in
the base 402, the outer tube 401 and the scalpel bar 10
are all round holes, the diameters of the round holes are
equal to or slightly greater than the diameter of the hinged
pin 404, while a hole in the inner tube 301 is a waist-
shaped hole, the width of the hole along the direction of
the longitudinal axis of the inner tube 301 is greater than
the diameter of the hinge pin, while the width of the hole
vertical to the direction of the longitudinal axis is equal
to or slightly greater than the diameter of the hinge pin.
With such a structure, the movement of the base 402,
the outer tube 401 and the scalpel bar 10 towards the
near end or the far end relative to the shell 403 is limited,
while the inner tube 301 can move towards the near end
or the far end relative to the shell.
[0046] Continue to refer to FIG. 3, the driving compo-
nent 50 includes a magnetizing body 501, a magnetized
body 502, a driving elastomer 503 and a limiting elas-
tomer 504. The magnetizing body 501 is mounted on the
shell 403, and in an implementation mode shown in FIG.
3, the magnetizing body 501 is located at the near end
of the fastening nut 303. One end of the driving elastomer
503 is in contact with the magnetizing body 501, and the
other end is in contact with the fastening nut 303 and
stops opposite movement between the fastening nut 303
and the magnetizing body 501 depending on self elas-
ticity. The magnetized body 502 and the limiting elas-
tomer 504 are mounted on the moving component 30,
for example, as shown in FIG. 3, being mounted between
the connecting seat 302 and the fastening nut 303, so
that the moving component 30 is driven to move towards
a near end or a far end when the magnetized body 502
moves towards a near end or a far end.
[0047] A working process of an electric drive clamping
mechanism is as follows: when the magnetizing body
501 receives a clamping mechanism control current sig-
nal transmitted by the transducer 2, that is when being
electrified, the magnetizing body 501 generates a mag-
netic force to attract the magnetized body 502 to move
towards a near end, so as to drive the moving component
30 to move towards the near end, and the moving com-
ponent 30 drives the clamping arm 20 to gradually close
relative to the scalpel head of the scalpel bar 10 by rotary
kinematic pairs. The degree of a magnetic force gener-
ated by the magnetizing body 501 is controlled by the
degree of electrifying current in the magnetizing body
501, so as to correspondingly control the distance of the
moving component 30 moving towards the near end, and
further control the closing degree of the clamping arm 20
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relative to the scalpel head of the scalpel bar 10 and the
degree of a clamping force between the two. Specifically,
when electrifying current in the magnetizing body 501 is
gradually increased, the driving elastomer 503 is gradu-
ally compressed, closing of the clamping arm 20 relative
to the scalpel bar 10 is tighter, and a clamping force be-
tween the two is gradually strengthened, until the inner
tube 301 is stopped by the hinged pin 404 to be limited
in further moving towards the near end, at the moment,
the driving elastomer 503 is compressed to a maximal
value, and a clamping force between the clamping arm
20 and the scalpel head of the scalpel bar 10 also reaches
a maximal value; at the moment, if current in the mag-
netizing body 501 is further increased, the magnetized
body 502 will compress the limiting elastomer 504, and
the compressing force of the limiting elastomer 504 limits
the magnetized body in further moving towards the near
end. When electrifying current in the magnetizing body
501 is gradually reduced, the driving elastomer 503 is
elongated due to self elastic effect, so as to push the
moving component 30 to move towards a far end, and
drive the clamping arm 20 to gradually open relative to
the scalpel head of the scalpel bar 10, and a clamping
force between the two is gradually weakened, until being
finally opened and separated. With the foregoing electric
drive clamping mechanism, control on closing and open-
ing actions between the clamping arm 20 and the scalpel
head of the scalpel bar 10 via current degree can be
realized, and the degree of a clamping force in clamping
can be controlled.
[0048] The magnetizing body 501 is formed in a struc-
ture form of generating magnetic force by current, and in
an implementation mode, the magnetizing body 501 is
formed by winding a conductor coil on a silicon steel
sheet. The magnetized body 502 is formed by materials
with high magnetoconductivity, such as pure iron, soft
magnetic ferrite or low-carbon steel, or is a permanent
magnet, and may be also an electromagnet, and degree
of magnetic force of the magnetized body is controlled
by current. The driving elastomer 503 and the limiting
elastomer 504 can be made to be a wave spring or a
cylindrical spring by using a material with low magneto-
conductivity. Besides, all other components need to be
made from materials with low magnetoconductivity or
non-magnetic-conductive materials.
[0049] The surgical instrument with an electric driving
clamping mechanism and a surgical system according
to the present application can dynamically adjust the
clamping force upon the using condition so as to reach
better cutting and coagulating effects, and have the ad-
vantages of being simple in structure and low in cost in
comparison with published implementation schemes in
reference patents and other existing technologies. More-
over, the surgical instrument with an electric drive clamp-
ing mechanism according to the present application can
be applied to robot surgery as a terminal executing in-
strument, and is convenient in operation and favorable
for large-scale popularization.

[0050] It should to be noted that implementation
schemes in the accompanying drawings are merely rep-
resentative embodiments of the present application, a
person skilled in the art may easily understand that the
protection scope of the present application is not merely
limited in a scope defined by implementation modes in
the accompanying drawings, and combination, transfor-
mation and variation for implementation modes in the
drawings all fall within the protection scope of the present
application.
[0051] The foregoing disclosed are merely several pre-
ferred embodiments of the present application, of course,
the protection scope of the present application should be
not limited hereby, therefore, equivalent variations made
according to claims of the present application still belong
to a coverage scope of the present application.

Claims

1. A surgical instrument with an electric drive clamping
mechanism, comprising a clamping arm and an elec-
tric drive clamping mechanism, wherein the electric
drive clamping mechanism comprises a moving
component, a static component and a driving com-
ponent; the surgical instrument is characterized in
that: the driving component comprises a magnetiz-
ing body and a magnetized body; one of the mag-
netizing body and the magnetized body is connected
with the moving component, and the other one is
connected with the static component; the moving
component is connected with the clamping arm; the
magnetizing body generates a magnetic force when
current is connected, the direction and degree of the
magnetic force can be changed by changing current
direction and degree; the magnetized body is attract-
ed or repelled by the magnetic force generated by
the magnetizing body, thereby driving the moving
component to get close to or keep far away from the
static component and further driving the clamping
arm to close or open.

2. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 1, wherein the
driving components receives a control current signal
of a clamping mechanism to control the moving com-
ponent to move towards a near end or a far end rel-
ative to the static component.

3. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 2, wherein the
magnetizing body is connected with the static com-
ponent, and the magnetized body is connected with
the moving component.

4. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 2, wherein the
magnetizing body is connected with the moving com-
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ponent, and the magnetized body is connected with
the static component.

5. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 2, wherein the
driving component also comprises a driving elas-
tomer; one end of the driving elastomer being con-
nected to the static component, the other end being
connected to the moving component, and the driving
elastomer having elasticity.

6. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 5, wherein the
driving elastomer stops an antitropic movement be-
tween the static component and the moving compo-
nent.

7. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 5, wherein the
driving elastomer stops an opposite movement be-
tween the static component and the moving compo-
nent.

8. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 5, wherein the
driving component also comprises a limiting elas-
tomer, the limiting elastomer having elasticity, and
the limiting elastomer being mounted on the moving
component.

9. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 8, wherein the
limiting elastomer can obstruct an opposite move-
ment between the magnetized body and the mag-
netizing body.

10. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 8, wherein the
limiting elastomer can obstruct an antitropic move-
ment between the magnetized body and the mag-
netizing body.

11. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 5, wherein the
surgical instrument is an ultrasonic surgical instru-
ment, comprising a scalpel bar, the scalpel bar hav-
ing a scalpel head at a far end, the clamping arm
being respectively connected with the far end of the
moving component and the far end of the static com-
ponent by two rotary kinematic pairs, and when the
moving component moves towards the near end or
the far end relative to the static component, the
clamping arm being driven to close or open relative
to the scalpel head, so as to clamp a tissue and apply
a certain clamping force to the clamped tissue.

12. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 11, wherein the

moving component comprises an inner tube, a con-
necting seat and a fastening nut; the inner tube being
located outside the scalpel bar and extending along
the longitudinal direction of the scalpel bar, the con-
necting seat sleeving on the inner end of the inner
tube and being fixedly connected with the inner tube,
and the fastening nut being fixedly connected to the
outer periphery of the connecting seat.

13. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 12, wherein a
groove is formed in the outer side of the near end of
the inner tube, and a bulge is formed at a correspond-
ing position of the inner side of the near end of the
connecting seat, the bulge being buckled in the
groove to realize buckled fixed connection of the in-
ner tube with the connecting seat.

14. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 12, wherein the
fastening nut comprises an internal thread, an exter-
nal thread is formed at a corresponding position of
the connecting seat, and the internal thread and the
external thread are mutually connected to fasten the
fastening nut with the connecting seat.

15. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 12, wherein the
static component comprises an outer tube, a base,
a shell and a hinge pin; the outer tube being located
outside the inner tube and extending along the lon-
gitudinal direction of the inner tube; the base com-
prising a hole and sleeving on the near end of the
outer tube, the base being fixedly connected with the
shell in the direction of a longitudinal axis; holes ver-
tical to the longitudinal axis being formed in corre-
sponding positions on the base, the outer tube, the
inner tube and on the scalpel bar; after the hinge pin
penetrates through these holes in sequence, the
widths of holes in the base, the outer tube and the
scalpel bar in the direction of the longitudinal axis of
the scalpel bar being equal to or slightly greater than
the width of the hinge pin in the direction of the lon-
gitudinal axis, while the width of the hole in the inner
tube in the direction of the longitudinal axis being
greater than the width of the hinge pin in the direction
of the longitudinal axis, so that the movement of the
base, the outer tube and the scalpel bar towards the
near end or the far end relative to the shell is limited,
while the inner tube can move towards the near end
or the far end relative to the shell.

16. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 15, wherein the
hinge pin is cylindrical, and holes in the base, the
outer tube and the scalpel bar are round holes, di-
ameters of the round holes being equal to or slightly
greater than the diameter of the hinge pin, while a
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hole in the inner tube is a waist-shaped hole, the
length of the hole along the direction of the longitu-
dinal axis being greater than the diameter of the
hinge pin, while the width of the hole vertical to the
direction of the longitudinal axis being equal to or
slightly greater than the diameter of the hinge pin.

17. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 15, wherein a
groove is provided at the near end of the base, a
boss is provided at a corresponding position of the
far end of the shell, and the boss of the shell is stuck
into the groove in the base to realize fixed connection
of the base and the shell in the direction of the lon-
gitudinal axis.

18. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 15, wherein the
magnetizing body is mounted on the shell, one end
of the driving elastomer is in contact with the mag-
netizing body, the other end is in contact with the
fastening nut and stops opposite movement be-
tween the fastening nut and the magnetizing body
depending on self elasticity.

19. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 15, wherein the
driving component also comprises a limiting elas-
tomer, the limiting elastomer having elasticity.

20. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 19, wherein the
magnetized body and the limiting elastomer are
mounted on the moving component, and the limiting
elastomer stops an opposite movement between the
magnetized body and the magnetizing body.

21. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 20, wherein the
magnetized body and the limiting elastomer are
mounted between the connecting seat and the fas-
tening nut.

22. The surgical instrument with an electric drive clamp-
ing mechanism according to claim 19, wherein the
limiting elastomer stops an antitropic movement be-
tween the magnetized body and the magnetizing
body.

23. The surgical instrument with an electric drive clamp-
ing mechanism according to any one of claims 1-22,
wherein the surgical instrument is a high frequency
electrotome, a plasma surgical instrument or a laser
scalpel.

24. The surgical instrument with an electric drive clamp-
ing mechanism according to any one of claims 1-22,
wherein the magnetizing body is formed by winding

a conductor coil on a silicon steel sheet.

25. The surgical instrument with an electric drive clamp-
ing mechanism according to any one of claims 1-22,
wherein the magnetized body is formed by pure iron,
soft magnetic ferrite or low-carbon steel.

26. The surgical instrument with an electric drive clamp-
ing mechanism according to any one of claims 1-22,
wherein the magnetized body is a permanent mag-
net.

27. The surgical instrument with an electric drive clamp-
ing mechanism according to any one of claims 1-22,
wherein the magnetized body is an electromagnet,
and can generate magnetic force when current is
connected, and the direction and degree of the mag-
netic force can be changed by changing current di-
rection and degree.

28. The surgical instrument with an electric drive clamp-
ing mechanism according to any one of claims 1-22,
wherein the driving elastomer and the limiting elas-
tomer can be made to be a wave spring or a cylin-
drical spring by using a material with low magneto-
conductivity.

29. The surgical instrument with an electric drive clamp-
ing mechanism according to any one of claims 1-22,
wherein the driving elastomer and the limiting elas-
tomer are made from an elastic colloid material.

30. A surgical system with an electric drive clamping
mechanism, comprising the surgical instrument ac-
cording to any one of claims 1-29 and a generator,
the generator generating a clamping mechanism
control current and transmitting to the electric drive
clamping mechanism.

31. The surgical system with an electric drive clamping
mechanism according to claim 30, wherein the sur-
gical system is a robot surgical system, current di-
rection and degree in the magnetizing body and/or
the magnetized body being automatically adjusted
by the robot surgical system.
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可以根据使用情况动态调节夹紧力，达到更好的切割凝结效果。 与现有
技术相比，该手术器械具有结构简单，成本低廉的优点，可以作为终端
执行器应用于机器人操作，操作方便，有利于大规模推广推广。
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