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Description

TECHNICAL FIELD

[0001] The present application relates to a power tool
and, in particular, to a power tool and a control method
thereof during dry construction.

BACKGROUND

[0002] During dry construction, it is commonly neces-
sary to use a power tool to drive a fastener to mount a
workpiece such as a gypsum board or a light panel to a
wall or a ceiling, and the fastener is required to be flush
with the workpiece.
[0003] Apower tool in the related art brakeswith a fixed
braking force when receiving a shutdown instruction.
However, when the power tool runs under different work-
ing conditions, the motor runs at different rotational
speeds. Therefore, during the shutdown of the power
tool, fasteners are screwed to inconsistent depths. As a
result, it is difficult to control the output of the power tool to
make the fastener flush with the workpiece.
[0004] This part provides background information re-
lated to the present application, and the background
information is not necessarily the existing art.

SUMMARY

[0005] Anobject of the present application is to solveor
at least alleviate part or all of the preceding problems.
Therefore, an object of the present application is to
provide a power tool and a control method thereof for
screwing a fastener to a consistent depth during shut-
down.
[0006] To achieve the preceding object, the present
application adopts the technical solutions below.
[0007] In one aspect, the present application provides
a power tool for drywall construction. The power tool
includes a power switch and a controller.
[0008] The power switch is configured to receive an
operation instruction of a user and control the current
between a motor and a power supply according to the
operation instruction.
[0009] The controller is configured to control themotor.
[0010] The controller is configured to acquire a first
characteristic parameter when the motor receives an
operation instruction to shut down, determine a compen-
sation parameter of the motor according to the first char-
acteristic parameter and control themotor to execute the
compensation parameter, and limit a torque output of the
motor or control the motor to shut down after the motor
runs in place according to the compensation parameter.
[0011] In some examples, the power tool further in-
cludes: a housing; themotor at least partially disposed in
the housing and including a drive shaft rotating about a
first axis; thepowersupply configured topower themotor;
and an output mechanism used for outputting torque and

including an output shaft rotating about an output axis.
[0012] In some examples, the power switch includes a
first switch and a control switch, the first switch is con-
figured to respond to a movement state of the output
shaft, the output shaft moves back and forth along the
direction of the output axis, and the control switch is
configured to respond to a manual operation of the user.
[0013] In some examples, the controller is configured
to send the operation instruction to shut down to the
motor when at least one of the first switch and the control
switch is in an inactive state.
[0014] In some examples, the controller is specifically
configured to determine a load state of themotor accord-
ing to the first characteristic parameter and determine a
compensation parameter of the motor according to the
load state of the motor.
[0015] In some examples, the first characteristic para-
meter includes at least one of a parameter related to a
rotational speedof themotor andaparameter related to a
current of the motor.
[0016] In some examples, the first characteristic para-
meter includes at least one of a rotational speed of the
output shaft, a rotation angle of the output shaft, and
rotational acceleration of the output shaft.
[0017] In some examples, the load state of the motor
includes at least a light load state and a heavy load state.
[0018] In some examples, the controller is configured
to, when a parameter value satisfies a first preset para-
meter value, determine that the load state of the motor is
the light load state.
[0019] In some examples, the controller is configured
to, when the parameter value does not satisfy the first
preset parameter value, determine that the load state of
the motor is the heavy load state, where a load value in
the light load state is less than a load value in the heavy
load state.
[0020] In some examples, the compensation para-
meter includes at least one of a compensation rotation
number, compensation rotation time, and a compensa-
tion rotation angle.
[0021] In some examples, the power tool further in-
cludes a detection assembly configured to detect the first
characteristic parameter.
[0022] In some examples, the compensation para-
meter is determined through the difference between a
preset running parameter and a real-time running para-
meter.
[0023] In some examples, the preset running para-
meter is determined according to the first characteristic
parameter through a query on a first calibration table.
[0024] In some examples, the real-time running para-
meter is determined according to the first characteristic
parameter through fitting.
[0025] In some examples, the real-time running para-
meter is determined according to the first characteristic
parameter through a query on a second calibration table.
[0026] In an aspect, the present application further
provides a control method of a power tool. The control
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method of the power tool includes the steps described
below.
[0027] A first characteristic parameter is acquired
when a motor receives an operation instruction to shut
down.
[0028] A compensation parameter of the motor is de-
termined according to the first characteristic parameter.
[0029] The motor is controlled to execute the compen-
sation parameter.
[0030] A torque output of the motor is limited or the
motor is controlled to shut down after the motor runs in
place according to the compensation parameter.
[0031] In some examples, determining the compensa-
tion parameter of the motor according to the first char-
acteristic parameter includes determining a load state of
the motor according to the first characteristic parameter
and determining the compensation parameter of the
motor according to the load state of the motor.
[0032] In an aspect, the present application further
provides a power tool for drywall construction. The power
tool includes a control switch and a switching switch. The
control switch is configured to send a start signal and a
shutdown signal to a motor.
[0033] The switching switch is configured to switch a
working mode of the power tool. The working mode
includes at least a pulsed working mode. In the pulsed
working mode, the control switch continuously sends the
start signal, and the motor drives an output shaft to
intermittently perform a rotational output.
[0034] In some examples, a controller is configured to
control the motor. The controller is configured to, when
the working mode of the power tool is switched to the
pulsed working mode, control the motor to run with a first
duty cycle, is configured to acquire a load value of the
output shaft, and is configured to, when the load value of
the output shaft is greater than a preset load value,
control the motor to run with a second duty cycle. The
second duty cycle is larger than the first duty cycle.
[0035] In some examples, the power tool further in-
cludes: a housing; themotor at least partially disposed in
the housing and including a drive shaft rotating about a
first axis; a power supply configured to power the motor;
and an output mechanism used for outputting torque and
including an output shaft rotating about an output axis.
[0036] In some examples, the controller is further con-
figured to, when the motor runs with the second duty
cycle, control the motor to continuously run with the
second duty cycle until the shutdown signal is received.
[0037] In some examples, the controller is further con-
figured to, if the load value of the output shaft is less than
or equal to the preset load value, control the motor to
continue running with the first duty cycle.
[0038] In some examples, the controller is configured
to, when the output shaft is driven, acquire a load para-
meter of the output shaft and determine the load value of
the output shaft according to the load parameter.
[0039] In some examples, the load parameter of the
output shaft includes at least one of a rotational speed at

which the output shaft performs a rotational output, a
rotation angle of the output shaft at the time of performing
the rotational output, rotational acceleration of the output
shaft at the time of performing the rotational output, a
parameter related to a rotational speed of the motor, and
a parameter related to a current of the motor.
[0040] In some examples, the load parameter of the
output shaft includes the number of pulses. When the
number of pulses is greater than a preset number of
pulses, it is determined that the load value of the output
shaft is greater than the preset load value.
[0041] In some examples, in the pulsedworkingmode,
themotor drives, for the same amount of time every time,
the output shaft to perform the rotational output, and the
motor stops, for the same amount of time every time,
driving the output shaft to perform the rotational output.
[0042] In some examples, the working mode of the
power tool further includes a continuous working mode.
In the continuous working mode, the motor drives the
output shaft to perform the rotational output continuously.
[0043] In some examples, the switching switch is dis-
posed on the housing.
[0044] In some examples, when the working mode of
the power tool is the pulsed working mode, the control
switch is in a locked state so that the control switch
continuously sends the start signal.
[0045] In someexamples, the output shaftmoves back
and forth along the direction of the output axis, and the
control switch and the output shaft cooperate to control
the start and shutdown of the motor.
[0046] In an aspect, the present application further
provides a control method of a power tool for drywall
construction. The control method of the power tool in-
cludes the steps described below.
[0047] A current working mode of the power tool is
acquired, where a working mode includes at least a
pulsed working mode, and in the pulsed working mode,
amotor continuously receives a start signal anddrives an
output shaft to intermittently perform a rotational output.
[0048] The motor is controlled to run with a first duty
cycle when the working mode of the power tool is
switched to the pulsed working mode.
[0049] A load value of the output shaft is acquired.
[0050] Themotor is controlled to runwithasecondduty
cycle when the load value of the output shaft is greater
than a preset load value, where the second duty cycle is
larger than the first duty cycle.
[0051] In some examples, before acquiring the load
value of the output shaft, the method further includes:
acquiring a load parameter of the output shaft when the
output shaft is driven; and determining the load value of
the output shaft according to the load parameter.
[0052] In someexamples, themethod further includes:
when the motor runs with the second duty cycle, control-
ling the motor to continuously run with the second duty
cycle until the shutdown signal is received.
[0053] In someexamples, themethod further includes:
controlling themotor tocontinue runningwith thefirst duty
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cycle if the load value of the output shaft is less than or
equal to the preset load value.
[0054] The present application has the benefit de-
scribed below. When the motor receives the operation
instruction to shutdown, thefirst characteristic parameter
is acquired so that the compensation parameter of the
motor is determined according to the first characteristic
parameter and the motor is controlled to execute the
compensation parameter. The torque output of themotor
is limited or the motor is controlled to shut down after the
motor runs in place according to the compensation para-
meter so that shutdown time or a rotation number of the
motor during the shutdown is consistent after the motor
receives the operation instruction to shut down. Thus,
during each shutdown of the power tool, the fastener is
screwed to the consistent depth. Then, it can be ensured
that thepower tool is not affectedbyanexternal factor (for
example, the variation of an electric quantity and a load
variation) in a working process, and consistency in a
whole running process is ensured.

BRIEF DESCRIPTION OF DRAWINGS

[0055]

FIG. 1 is a structural viewof apower tool according to
an example of the present application;

FIG. 2 is a sectional view of a power tool according to
an example of the present application;

FIG. 3 is a sectional view of part of a power tool
according to an example of the present application;

FIG. 4 is an enlarged viewof a region J shown in FIG.
2.

FIG. 5 is a control circuit diagram of a power tool
according to an example of the present application;

FIG. 6 is a flowchart of a control method of a power
tool according to an example of the present applica-
tion;

FIG. 7 is another flowchart of a control method of a
power tool according to an example of the present
application;

FIG. 8 is a flowchart of a control method of a power
tool for a pulsed working mode according to an
example of the present application; and

FIG. 9 is another flowchart of a control method of a
power tool for apulsedworkingmodeaccording toan
example of the present application.

DETAILED DESCRIPTION

[0056] Beforeanyexampleof thepresentapplication is
explained in detail, it is to be understood that the present
application is not limited to its application to the structural
details and the arrangement of components set forth in
the following description or illustrated in the preceding
drawings.
[0057] In the present application, the terms "compris-
ing", "including", "having", or any other variation thereof
are intended to cover an inclusive inclusion such that a
process,method, article, or device comprising a series of
elements includes not only those series of elements, but
also other elements not expressly listed, or elements
inherent in the process, method, article, or device. With-
out further limitations, an element defined by the phrase
"comprising a..." does not preclude the presence of ad-
ditional identical elements in theprocess,method,article,
or device comprising that element.
[0058] In the present application, the term "and/or" is
used for describing the association relationship between
associated objects, which means that there can be three
kinds of relationships. For example, A and/or B can
indicate that A exists alone, A andBexist simultaneously,
and B exists alone. In addition, the character "/" in the
present application generally indicates the "and/or" re-
lationship between the contextual associated objects.
[0059] In the present application, the terms "connec-
tion", "combination", "coupling", and "mounting" may be
direct connection, combination, coupling, or mounting
and may also be indirect connection, combination, cou-
pling, or mounting. Among them, for example, direct
connection means that two members or assemblies
are connected together without intermediate members,
and indirect connection means that two members or
assemblies are separately connected to at least one
intermediate member and the two members or assem-
blies are connected to each other by the at least one
intermediatemember. Inaddition, "connection" and "cou-
pling" are not limited to physical or mechanical connec-
tions or couplings andmay include electrical connections
or couplings.
[0060] In the present application, it is to be understood
by those of ordinary skill in the art that a relative term
(such as "about", "approximately", and "substantially")
used in conjunctionwith aquantity or a condition includes
a stated value andhasameaning dictatedby the context.
For example, the relative term includes at least a degree
of error associated with the measurement of a particular
value, a tolerance caused by manufacturing, assembly,
and use associatedwith the particular value, and the like.
Such relative term should also be considered as disclos-
ing the range defined by the absolute values of the two
endpoints.The relative termmay refer to thatan indicated
value is added or reduced by a certain percentage (such
as 1%, 5%, 10%, or more). A value not modified by the
relative term should also be disclosed as a particular
value with a tolerance. In addition, when expressing a
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relative angular position relationship (for example, sub-
stantially parallel or substantially perpendicular), "sub-
stantially" may refer to that a certain degree (such as 1
degree, 5 degrees, 10 degrees, or more) is added to or
subtracted from the indicated angle.
[0061] In the present application, those of ordinary skill
in the art will understand that a function performed by an
assembly may be performed by one assembly, multiple
assemblies, one member, or multiple members. Simi-
larly, a function performed by a member may be per-
formed by one member, one assembly, or a combination
of members.
[0062] In the present application, the terms "up",
"down", "left", "right", "front", and "rear", and other direc-
tional words are described based on the orientation or
positional relationship shown in the drawings and should
not be understood as limitations to the examples of the
present application. In addition, in this context, it also
needs to be understood that when it is mentioned that an
element is connected "above" or "under" another ele-
ment, it can not only be directly connected "above" or
"under" the other element, but can also be indirectly
connected "above" or "under" the other element through
an intermediate element. It should also be understood
that orientation words such as upper side, lower side, left
side, right side, front side, and rear side do not only
represent perfect orientations, but can also be under-
stood as lateral orientations. For example, lower side
may include directly below, bottom left, bottom right, front
bottom, and rear bottom.
[0063] In the present application, the terms "control-
ler", "processor", "central processing unit", "central pro-
cessingunit (CPU)", and "microcontroller unit (MCU)" are
interchangeable. Where a unit such as the "controller",
the "processor", the "central processing unit", the "CPU",
or the "MCU" is configured to perform specific functions,
these functions may be performed by a single one of the
preceding units or multiple preceding units unless other-
wise indicated.
[0064] In the present application, the term "device",
"module", or "unit" is used to implement a specific func-
tion in the form of hardware or software.
[0065] In the present application, the terms "comput-
ing", "judging", "controlling", "determining", "identifying",
and the like refer to the operations and processes of a
computer system or similar electronic computing device
(for example, the controller, the processor, or the like).
[0066] To clearly illustrate technical solutions of the
present application, an upper side, a lower side, a left
side, a right side, a front side, and a rear side are defined
in the drawings of the specification.
[0067] FIGS. 1 and 2 show a power tool in an example
of the present application. The power tool 100 is an
electric screwdriver. The electric screwdriver is a power
tool for dry construction and is configured to screw a
fastener such as a screw into a gypsum drywall, for
example, a drywall screwdriver and a drywall driver.
[0068] As shown in FIGS. 1 to 4, the power tool 100

includes a power supply 30. In this example, the power
supply 30 is a direct current power supply. The direct
current power supply is configured to supply electrical
energy to the power tool 100. The direct current power
supply is a battery pack. The power tool 100 is powered
by the battery pack cooperating with a corresponding
power supply circuit. It is to be understood by those
skilled in the art that the power supply 30 is not limited
to the direct current power supply, and the corresponding
components in the machine may be powered through
mains electricity or an alternating current power supply in
cooperation with corresponding rectifier, filter, and vol-
tage regulation circuits.
[0069] In this example, the power supply 30 is speci-
fically configured tobe thebatterypack.Abatterypack30
is used below instead of the power supply, which is not
intended to limit the present application. Thebattery pack
30 may be a lithium battery pack, a solid-state battery
pack, or a pouch battery pack. In some examples, the
nominal voltageof thebatterypack ishigher thanor equal
to 8 V. In some examples, the nominal voltage of the
battery pack is higher than or equal to 8 Vand lower than
or equal to 48 V.
[0070] The power tool 100 includes a housing 11, a
motor 12, a transmission mechanism 13, and an output
mechanism 14. The motor 12 includes a drive shaft 121
rotating about a first axis 101. In this example, the motor
12 is specifically configured to be an electric motor. The
electric motor 12 is used below instead of the motor, and
an electric motor shaft 121 is used below instead of the
drive shaft, which is not intended to limit the present
application.
[0071] The output mechanism 14 is used for driving a
working accessory (not shown in the figure) to rotate and
output torque. The output mechanism 14 includes an
output shaft 141. A clamping assembly 142 is disposed
at the front end of the output shaft 141. The clamping
assembly 142 may clamp corresponding working acces-
sories (not shown in the figure), for example, a screw-
driver bit, a drill bit, and a socket, to implement different
functions. Thus, the fastener such as the screw is
screwed into cement or wood. In this example, the work-
ing accessory may be the screwdriver bit.
[0072] The output shaft 141 is rotatable about an out-
put axis 102 so that the output shaft 141moves back and
forth along the direction of the output axis 102 to output
power. In this example, the first axis 101 and the output
axis 102 are configured to be parallel to each other
instead of coinciding with each other. In this example,
the output shaft 141 is approximately disposed on the
upper side of the electric motor shaft 121. In other alter-
native examples, a certain includedangle exists between
the output axis 102 and the first axis 101. In other alter-
native examples, the first axis 101 coincides with the
output axis 102.
[0073] The output shaft 141 subjected to a force can
move back and forth along the direction of the output axis
102.When an external force is removed, the output shaft
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141 can be restored to an original position.
[0074] The housing 11 includes a body housing 111
andagrip 113. Thebodyhousing111 is configured tobea
long hollow body. The electric motor 12 and part of the
output mechanism 14 are accommodated in the body
housing 111. The body housing 111 is further formedwith
or connected to thegrip 113 for a user to operate. Thegrip
113 and the body housing 111 form a T-shaped or L-
shaped structure to beconvenient for the user to hold and
operate.Thebatterypack30 isconnected toanendof the
grip 113.
[0075] The transmission mechanism 13 is used for
transmitting power outputted by the electric motor shaft
121 to theoutput shaft 141.The transmissionmechanism
13 includes a first transmission member 131 and a sec-
ond transmission member 132. The first transmission
member 131 is fixedly connected to or integrally formed
with the electric motor shaft. The second transmission
member 132 and the output shaft 141 form synchronous
transmission. The first transmission member 131 is in
mesh with the second transmission member 132 con-
stantly. The second transmission member 132 is at least
partially in contact with the output shaft 141 constantly
during themovement of the output shaft 141 subjected to
the forcealong theoutput axis 102. Thesecond transmis-
sion member 132 is formed with a sliding slot (not shown
in the figure) in which the output shaft 141 can recipro-
cate. The output shaft 141 is fixedly connected to or
integrally formed with a sliding portion (not shown in
the figure). The sliding portion constantly mates with
the sliding slot so that it is ensured that the second
transmission member 132 synchronously rotates with
the output shaft 141.
[0076] The power tool 100 further includes an elastic
member 15. An input end 411 of the output shaft is
subjected to the force to move along the direction of
the output axis 102. Thus, when an output end 412 of
the output shaft moves backwards along the direction of
the output axis 102, the elastic member 15 is used for
applying a force to the output shaft 141 to restore the
output shaft 141 to the original position. The elastic
member 15 is sleeved on the output shaft 141. One
end of the elastic member 15 abuts against a protrusion
portion formed by the output shaft 141, and the other end
of the elastic member 15 abuts against the second
transmission member 132. The output shaft 141 is sub-
jected to the force to move backwards so that the elastic
member 15 is subjected to elastic deformation and gen-
erates a deformation force. When the external force is
removed, the output shaft 141 is restored to the original
position due to the deformation force. Actually, it can be
easily found that the original position of the output shaft
141 is often not fixed for mounting or operation reasons,
which does not matter. As long as the output shaft 141 is
not affected by any external force, the position of the
output shaft 141 in this case can be regarded as the
original position.
[0077] FIG. 5 is a control circuit diagram of the power

tool according to an example of the present application.
As shown in FIG. 5, the electric motor 12 includes stator
windings and a rotor. In some examples, the electric
motor 12 is a three-phase brushless motor including a
rotor with a permanent magnet and three-phase stator
windingsU, V, andW that are commutated electronically.
In some examples, the three-phase stator windings U, V,
and W adopt a star connection. In other examples, the
three-phase stator windings U, V, and W adopt a delta
connection. However, it is to be understood that other
types of brushlessmotors are alsowithin the scope of the
present disclosure. The brushless motor may include
less than or more than three phases.
[0078] Thepower tool 100 includesacontrol assembly.
Thecontrol assembly includesaswitchingcircuit 171and
a controller 17. The switching circuit 171 is electrically
connected to the stator windings U, V, and W of the
electric motor 12 and is configured to transmit a current
from the battery pack 30 to the stator windings U, V, and
W so as to drive the electric motor 12 to rotate. In an
example, the switching circuit 171 includes multiple
switching elements Q1, Q2, Q3, Q4, Q5, and Q6. A gate
terminal of each switching element is electrically con-
nected to the controller 17 and is configured to receive a
control signal from the controller 17. The drain or source
of each switching element is connected to the stator
windingsU, V, andWof the electricmotor 12. The switch-
ing elements Q1 to Q6 receive control signals from the
controller 17 to change their respectiveonstates, thereby
changing the current loaded by the battery pack 30 to the
stator windings U, V, andWof the electric motor 12. In an
example, the switching circuit 171 may be a three-phase
bridge driver circuit including six controllable semicon-
ductor power devices (such as field-effect transistors
(FETs), bipolar junction transistors (BJTs), or insulated-
gate bipolar transistors (IGBTs)). It is to be understood
that the preceding switching elements may be any other
types of solid-state switches such as the IGBTs or the
BJTs.
[0079] In thisexample, thecontroller 17 is configured to
control the electric motor 12. The controller 17 is dis-
posed on a control circuit board. The control circuit board
includes a printed circuit board (PCB) and a flexible
printed circuit (FPC) board. The controller 17 uses a
dedicated control chip, for example, a single-chip micro-
computer or a microcontroller unit (MCU). Specifically,
the controller 17 controls the on or off states of the
switching elements in the switching circuit 171 through
the control chip. In some examples, the controller 17
controls the ratio of an on time of a drive switch to an
off time of the drive switch based on a pulse-width mod-
ulation (PWM) signal. It is to be noted that the control chip
may be integrated into the controller 17 or may be dis-
posed independently of the controller 17. The structural
relationship between a driver chip and the controller 17 is
not limited in this example.
[0080] The power tool 100 further includes a power
switch 16 for the user to operate to control the energiza-
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tion state of the electric motor 12. The power switch 16
includes a control switch 161 and a first switch 162. The
control switch 161 is disposed near the grip 113 and is
configured to send a start signal and a shutdown signal to
the motor when manually operated by the user. The first
switch 162 is disposed in the housing 111. A signal of the
first switch 162 responds to a movement state of the
output shaft 141. In this example, a signal of the control
switch 161 and a signal of the first switch 162 are con-
nected in series.
[0081] The control switch 161 includes an operation
member 1611 and a switching element 1612 connected
to the operation member 1611. The operation member
1611 is used for receiving an operation instruction of the
user. Generally, when the operation member 1611 is
activated, the switching element 1612 is on, and when
theoperationmember1611 isnotactivated, theswitching
element 1612 is off. In this example, the user inputs
operation instructions by pressing and releasing the op-
eration member 1611. In some alternative examples, the
user inputs the operation instruction into the operation
member 1611 through an operation action such as rota-
tion, toggling, or a touch.
[0082] The first switch 162 includes a detection ele-
ment 1621 and an activation element 1622. The detec-
tion element 1621 is coupled to the electricmotor 12, and
the activation element 1622 is configured to activate the
detection element 1621. In this example, the activation
element 1622 responds to the movement of the output
shaft 141 to activate the detection element 1621. During
the movement of the detection element 1621, the detec-
tion element 1621 has an active state in which the detec-
tion element 1621 is activated by the activation element
1622andgeneratesanactivationsignal andasleepstate
in which the detection element 1621 is not activated by
the activation element. In this example, when the detec-
tion element 1621 is in the active state and the control
switch 161 is in the on state, the electric motor 12 starts.
That is, the electric motor 12 cannot start when either the
detection element 1621 is in the sleep state or the control
switch 161 is in the off state. It is to be noted here that the
output shaft 141 drives the detection element 1621 to
move, which may be understood as follows: the output
shaft 141 directly drives the detection element 1621 to
translate, rotate, slide, or the like, or the output shaft 141
indirectly drives the detection element 1621 to translate,
rotate, slide, or the like. In this example, the output shaft
141 drives the detection element 1621 to rotate about a
first rotation axis 103. During the rotation, the detection
element 1621 can be activated by the activation element
1622 so that the detection element 1621 is in the active
state.
[0083] In this example, the output shaft 141 drives the
detection element 1621 to rotate. For example, the input
end 411 is subjected to the force to move along the
direction of the output axis 102 so that the output end
412 can drive the detection element 1621 to rotate about
the first rotation axis 103 when moving backwards along

the direction of the output axis 102.
[0084] As shown in FIG. 4, the first switch 162 further
includes a rotary member 1623, a biasing member 1624,
and a connector 1625. The rotary member 1623 is rota-
tably connected to a transmission housing21 through the
connector 1624. The rotary member 1623 is used for
mounting the detection element 1621. The preceding
description may be understood as follows: the output
shaft 141 drives the rotary member 1623 to rotate about
the first rotation axis 103, thereby driving the detection
element 1621 to rotate. The biasing member 1624 is
mounted on the rotarymember 1623. For example,when
the biasing member 1624 is mounted, the biasing mem-
ber 1624 has a biasing force. The biasing force can keep
the rotary member 1623 in an initial position when no
external force is applied. In this example, the rotary
member 1623 includes a connecting portion 1626 and
a mounting portion 1627. The mounting portion 1627 is
formed with an accommodation slot, and the detection
element 1621 is mounted in the accommodation slot and
rotates synchronously with the rotarymember 1623. The
connecting portion 1626 is fixedly connected to or inte-
grally formed with the mounting portion 1627. For exam-
ple, the connecting portion 1626 is integrally formed with
the mounting portion 1627. The biasing member 1624
can provide the biasing force that keeps the detection
element 1621 in the initial position without the drive of the
external force. That is to say, the biasing member 1624
keeps the detection element 1621 in the initial position in
the case where the output shaft 141 is driven by no
external force. On the premise that the control switch
161 is always in the on state, the output end 412 candrive
the detection element 1621 to switch from the sleep state
to the active state when the input end 411 is subjected to
the force to move towards the electric motor shaft 121
along the first axis 101. The output end 412 is at least
partially in contactwith the connecting portion 1626when
the detection element 1621 is in the sleep state. That is to
say, when the detection element 1621 is in the active
state, the detection element 1621 is at least partially in
contact with the activation element 1622. A drivingmem-
ber 1411 is disposed on the output shaft 141. The driving
member 1411 may drive the connecting portion 1626,
thereby causing the detection element 1621 to rotate.
The driving member 1411 may be a bearing. In this
manner, damage to the connecting portion 1626 can
be avoided when the electric motor 12 drives the output
shaft 141 to run at a high speed, thereby prolonging the
service life. In thisexample, thedetectionelement1621 is
a Hall sensor, and the activation element 1622 is a
permanent magnet. It is to be noted that the output
end 412 described above may be formed by the driving
member 1411.
[0085] As shown in FIGS. 1 and 2, the power tool 100
further includes a switching switch 18. The switching
switch 18 is operated by the user to switch a working
mode of the power tool. In this example, the electric
screwdriver includes a continuous working mode. In
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the continuous working mode, the electric motor drives
the output draft to continuously perform a rotational out-
put. For example, when the power switch controls the
electric motor to be energized, the electric motor con-
tinuously runs to drive the output shaft to continuously
output the power.
[0086] The working mode of the power tool further
includes at least a pulsed working mode. In the pulsed
workingmode, theelectricmotor drives theoutput draft to
intermittently perform the rotational output. For example,
when the power switch controls the electric motor to be
energized, the electric motor runs with a certain on/off
ratio. When the electric motor rotates, the output shaft is
driven to output the power. It is to be explained that the
on/off ratio refers to the ratio of shutdown time of the
electric motor or running time of the electric motor to total
running time in the pulsed working mode. Thus, it is
ensured that the electric motor drives the output shaft
to perform the rotational output intermittently with some
regularity.
[0087] The switching switch 18 is disposed on the
housing and manually operated by the user. In this ex-
ample, the switching switch 18 is disposed above the
output axis. In this example, the user presses the switch-
ing switch 18 to input an operation instruction to switch
the working mode. In some alternative examples, the
user inputs, through an operation action such as rotation,
toggling, or a touch, theoperation instruction to switch the
working mode.
[0088] In an example, the controller is configured to
acquire a first characteristic parameter when the motor
receivesanoperation instruction toshutdown,determine
a compensation parameter of the motor according to the
first characteristic parameter and control the motor to
execute the compensation parameter, and limit a torque
output of themotor or control themotor to shut downafter
the motor runs in place according to the compensation
parameter.
[0089] The first characteristic parameter refers to a
parameter related to the motor 12 or a parameter related
to the output shaft 141. The compensation parameter of
the motor 12 refers to a parameter with which the motor
12 continues running from the time themotor 12 receives
the operation instruction to shut down to the time the
motor 12 shuts down or the torque output of themotor 12
is limited. Optionally, the compensation parameter in-
cludes at least one of a compensation rotation number,
compensation rotation time, andacompensation rotation
angle. The torque output of the motor 12 is limited, which
may refer to that torque outputted by the motor 12 is
controlled so that theoutput shaft 141cannot drive, under
a current working condition, the fastener to rotate.
[0090] In an optional example, the controller is further
configured to send the operation instruction to shut down
to the motor when at least one of the first switch 162 and
the control switch 161 is in an inactive state.
[0091] In this example, when the user operates the
control switch 161 to cause the control switch 161 to

be off or when the first switch 162 is caused to be off in
response to the movement state of the output shaft 141,
the controller sends the operation instruction to shut
down to the motor 12. When the motor 12 receives the
operation instruction to shut down, the controller 17
acquires the first characteristic parameter so that the
compensation parameter of the motor 12 is determined
according to the first characteristic parameter and the
motor 12 is controlled to execute the compensation para-
meter. The controller 17 limits the torque output of the
motor 12 or controls the motor 12 to shut down after the
motor 12 runs in place according to the compensation
parameter so that the output shaft 141 cannot drive,
under the current working condition, the fastener to ro-
tate. That is to say, after the motor 12 runs in place
according to the compensation parameter, the electric
motor starts braking, and the power tool stops screwing
the fastener or screws the fastener at a fixed length.
[0092] In this example, when themotor 12 receives the
operation instruction to shut down, the first characteristic
parameter is acquired so that the compensation para-
meter of the motor 12 is determined according to the first
characteristic parameter and themotor 12 is controlled to
execute the compensation parameter. The torque output
of the motor 12 is limited or the motor 12 is controlled to
shut down after the motor 12 runs in place according to
the compensation parameter so that after the motor 12
receives the operation instruction to shut down, shut-
down time or a rotation number of the motor 12 during
shutdown is consistent regardless of the magnitude of a
rotational speed of the motor. Thus, during each shut-
down of the power tool, the fastener is screwed to a
consistent depth. In this manner, it is easy to control
the output of the power tool to control the consistency
with which the fastener is screwed. A depth adjuster is
attached to the front of the power tool 100 for the drywall
construction, for example, the drywall screwdriver.
Therefore, the consistency with which the fastener is
screwed is ensured so that it can be ensured that the
fastener is flush with a workpiece. The case is avoided
where an external factor (for example, the variation of an
electric quantity and a load variation) affects the running
of the electric motor, causing fasteners to be screwed to
different depths.
[0093] Optionally, the controller is specifically config-
ured to determine a load state of the motor according to
the first characteristic parameter and determine the com-
pensation parameter of the motor according to the load
state of the motor.
[0094] The load state of themotor 12 includesat least a
light load state and a heavy load state. It is to be under-
stood that when the power tool is applied to different
scenarios, themotor 12 has different load ranges. There-
fore, the light load state and theheavy load state refer to a
relatively light load and a relatively heavy load on the
power tool in a current application scenario.
[0095] In this example, the first characteristic para-
meter includes at least one of a parameter related to a
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current of the electricmotor 12, a parameter related to the
rotational speed of the electric motor 12, and a rotation
parameter of the output shaft 141. In this example, the
power tool further includes a detection assembly 18
configured to detect the first characteristic parameter.
[0096] It is to beexplained that theparameter related to
the current of the electric motor 12 includes the current of
the electric motor 12 and a parameter obtained through
the calculation of the current of the electric motor 12. The
detection assembly 18 includes a first detection assem-
bly. The current of the electric motor 12 is acquired
through the first detection assembly. The first detection
assembly includes a current sense resistor, aHall current
sensor, ametal-oxide-semiconductor field-effect transis-
tor (MOSFET), or a turn-on resistor.
[0097] It is to beexplained that theparameter related to
the rotational speed of the electric motor 12 includes the
rotational speed of the electric motor 12 and a parameter
obtained through thecalculationof the rotational speedof
the electric motor 12, for example, torque of the electric
motor 12. When the output shaft 141 bears a relatively
heavy load, the rotational speed of the output shaft 141
decreases, and the rotational speed of the electric motor
12 also decreases. When the output shaft 141 bears a
relatively light load, the rotational speed of the output
shaft 141 increases, and the rotational speed of the
electric motor 12 also increases. The rotational speed
of the electric motor 12 is detected through a magnetic
ring, a magnetic steel, a photoelectric code disk, an
inductor, a Hall sensor, or a photoelectric sensor.
[0098] The rotation parameter of the output shaft 141
includes at least one of the rotational speed of the output
shaft 141, a rotation angle of the output shaft 141, and
rotational acceleration of the output shaft 141. The de-
tection assembly 18 includes a second detection assem-
bly. The second detection assembly is configured to
detect the rotation parameter of the output shaft 141.
The second detection assembly includes a position sen-
sor. Specifically, the position sensormaybeaphotodiode
sensor, a magnetic sensor, or a potentiometer. The sec-
ond detection assembly may be a rotation sensor. Spe-
cifically, the rotation sensor is a gyroscope sensor. The
gyroscope sensor may be a single-axis, dual-axis, or
three-axismicroelectromechanical system (MEMS) sen-
sor or a rotation-type sensor.
[0099] Optionally, the controller is specifically config-
ured to, when a parameter value satisfies a first preset
parameter value, determine that the load state of the
motor is the light load state. When the parameter value
does not satisfy the first preset parameter value, it is
determined that the load state of the motor is the heavy
load state,where a load value in the light load state is less
than a load value in the heavy load state.
[0100] In an illustrative example, when the rotational
speed of the output shaft 141 is used as the parameter
value, it is determined that the loadstateof themotor 12 is
the light load state if the rotational speed of the output
shaft 141 is greater than the first preset parameter, and it

is determined that the load state of the motor 12 is the
heavy load state if the rotational speed of the output shaft
141 is less than or equal to the first preset parameter.
Thus, when the load state of themotor 12 is the light load
state, it is determined that the compensation parameter
of the motor 12 is a first compensation parameter, and
when the load state of the motor 12 is the heavy load
state, it is determined that the compensation parameter
of the motor 12 is a second compensation parameter.
[0101] In another illustrative example, when the cur-
rent of the electric motor 12 is used as the parameter
value, it is determined that the loadstateof themotor 12 is
the light load state if the current of the electric motor 12 is
less than the first preset parameter, and it is determined
that the load state of themotor 12 is the heavy load state if
the current of theelectricmotor 12 is greater thanor equal
to the first preset parameter. Thus, when the load state of
themotor 12 is the light loadstate, it is determined that the
compensation parameter of the motor 12 is a first com-
pensation parameter, and when the load state of the
motor 12 is the heavy load state, it is determined that
the compensation parameter of the motor 12 is a second
compensation parameter.
[0102] A specific value of the first preset parameter
may be set according to actual detection requirements
and is not specifically limited here. The value of the first
preset parameter is adjusted according to power tools of
different specifications including different output power
and different output torque.
[0103] In this example, the compensation parameter is
determined through the difference between a preset
running parameter and a real-time running parameter.
Thepreset running parameter is determinedaccording to
the first characteristic parameter through a query on a
first calibration table. The first calibration table is cali-
brated in advance and stored in the controller. The real-
time running parameter is determined according to the
first characteristic parameter through fitting or a query on
a second calibration table.
[0104] In anoptional example,when the compensation
running parameter of the motor 12 includes the compen-
sation rotation number and the load state of the output
shaft 141 is the light load state, the first compensation
parameter = a first preset running parameter - a first real-
time running parameter. The "first preset running para-
meter" refers to a braking rotation number at the max-
imum rotational speed in the light load state, which may
be understood as the number of rotations performed, in
the case where the electric motor bears the minimum
load, the battery pack has themaximumelectric quantity,
and the electric motor runs at the maximum rotational
speed, by the electric motor within a load range under a
light load working condition from the reception of the
shutdown signal by the electric motor to the completion
of the shutdown. The "first real-time running parameter"
refers to a braking rotation number of the electricmotor at
a current rotational speed. The braking rotation number
of the electricmotor at the current rotational speed= (K1 *
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the rotational speed of the electric motor before braking),
where K1 denotes the fitting coefficient of the rotational
speed and the braking rotation number. In some exam-
ples, the braking rotation number of the electric motor at
thecurrent rotational speed= (K1 * the rotational speedof
the electric motor before braking - B1), where B1 is a
correction constant. K1 and B1 are each calculated
through detection data in a laboratory. For example,
the same fastener is controlled for performing a fastening
test on the same workpiece, the rotational speed of the
electric motor is changed, and the braking rotation num-
ber of the electric motor is detected. According to ob-
tained values, fitting is performed on discrete points,
thereby obtaining the values of K1 and B1.
[0105] Likewise,when the load state of the output shaft
141 is the heavy load state, the second compensation
parameter = a second preset running parameter‑ a sec-
ond real-time running parameter. The "second preset
running parameter" refers to a braking rotation number
at the maximum rotational speed in the heavy load state,
which may be understood as the number of rotations
performed, in the casewhere the electricmotor bears the
minimum load, thebatterypackhas themaximumelectric
quantity, and the electric motor runs at the maximum
rotational speed, by the electricmotor within a load range
under a heavy load working condition from the reception
of the shutdown signal by the electric motor to the com-
pletion of the shutdown. The "second real-time running
parameter" refers to a braking rotation number of the
electric motor at a current rotational speed. The braking
rotation number of the electric motor at the current rota-
tional speed = (K2 * the rotational speed of the electric
motor before braking), where K2 denotes the fitting coef-
ficient of the rotational speed and the braking rotation
number. In some examples, the braking rotation number
of the electricmotor at the current rotational speed= (K2 *
the rotational speed of the electric motor before braking -
B2), where B2 is a correction constant.
[0106] Based on the same application concept, this
example further provides a control method of a power
tool. FIG. 6 is a flowchart of the control method of the
power tool according to the example of the present
application. Referring to FIG. 6, the control method of
the power tool includes the steps described below.
[0107] In S110, the first characteristic parameter is
acquired when the motor receives the operation instruc-
tion to shut down.
[0108] In S120, the compensation parameter of the
motor is determined according to the first characteristic
parameter.
[0109] In S130, the motor is controlled to execute the
compensation parameter.
[0110] In S140, it is determinedwhether themotor runs
in place according to the compensation parameter. If so,
S150 is performed.
[0111] In S150, the torque output of themotor is limited
or the motor is controlled to shut down.
[0112] Specifically, when the user operates the control

switch 161 to cause the control switch 161 to be off or
when the first switch 162 is caused tobeoff in response to
themovement state of the output shaft 141, the controller
sends the operation instruction to shut down to themotor
12.When themotor 12 receives the operation instruction
to shut down, the controller acquires the first character-
istic parameter so that the compensation parameter of
the motor 12 is determined according to the first char-
acteristic parameter and the motor 12 is controlled to
execute the compensation parameter. The controller
limits the torque output of the motor 12 or controls the
motor 12 to shut down after the motor 12 runs in place
according to the compensation parameter so that the
output shaft 141 cannot drive, under the current working
condition, the fastener to rotate. That is to say, after the
motor 12 runs in place according to the compensation
parameter, the electric motor starts braking while run-
ning, and the power tool stops screwing the fastener.
[0113] Optionally, FIG. 7 is another flowchart of a con-
trolmethodof apower tool according to anexampleof the
present application. In this example, based on the pre-
ceding example, the steps about how the compensation
parameter of the motor is determined according to the
first characteristic parameter are further provided. Refer-
ring to FIG. 7, the controlmethod specifically includes the
steps described below.
[0114] In S210, the first characteristic parameter is
acquired when the motor receives the operation instruc-
tion to shut down.
[0115] In S220, the load state of the motor is deter-
mined according to the first characteristic parameter.
[0116] Optionally, the first characteristic parameter in-
cludes at least one of the rotational speed of the motor,
the current of the motor, a commutation parameter of the
motor, and freewheeling time of the motor. Determining
the load state of the motor according to the first char-
acteristic parameter includes determining that the load
state of the motor is the light load state when the para-
meter value satisfies the first preset parameter value and
determining that the load state of the motor is the heavy
load state when the parameter value does not satisfy the
first preset parameter value.
[0117] In S230, the compensation parameter of the
motor is determined according to the load state of the
motor.
[0118] The load state of the motor includes at least the
light load state and the heavy load state.
[0119] In S240, the motor is controlled to execute the
compensation parameter.
[0120] InS250, it is determinedwhether themotor runs
in place according to the compensation parameter. If so,
S260 is performed.
[0121] In S260, the torque output of themotor is limited
or the motor is controlled to shut down.
[0122] In this example, when the motor receives the
operation instruction to shut down, the first characteristic
parameter is acquired so that the compensation para-
meter of the motor is determined according to the first
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characteristic parameter and the motor is controlled to
execute the compensation parameter. The torque output
of the motor is limited or the motor is controlled to shut
down after the motor runs in place according to the
compensation parameter so that after themotor receives
the operation instruction to shut down, the shutdown time
or the rotationnumberof themotor during theshutdown is
consistent. Thus, during each shutdown of the power
tool, the fastener is screwed to the consistent depth. In
this manner, it is easy to control the output of the power
tool to make the fastener flush with the workpiece. In
addition, the load state of the motor is determined ac-
cording to the first characteristic parameter. When the
parameter value satisfies the first preset parameter va-
lue, it is determined that the load state of the motor is the
light load state. When the parameter value does not
satisfy the first preset parameter value, it is determined
that the load state of the motor is the heavy load state.
Thus, when the load state of the motor is the light load
state, it is determined that the compensation parameter
of the motor is the first compensation parameter, and
when the load state of themotor is the heavy load state, it
is determined that the compensation parameter of the
motor is thesecondcompensationparameter. Therefore,
it is unnecessary to determine one compensation para-
meter of the motor according to each load value. Thus,
resources can be saved on the premise that the power
tool satisfies requirements of a working condition.
[0123] As shown in FIGS. 7 and 8, in an example of the
present application, when the working mode of the elec-
tric screwdriver is the pulsed working mode, the control
switch 161 is in a locked state. In this example, the control
switch 161 is activated and then kept in an always-on
state. That is to say, the control switch keeps sending
start signals, but the user does not need to input instruc-
tions continuously. For example, the user inputs the
operation instructions by pressing and releasing the op-
eration member 1611. When the user presses and re-
leases the operation member once, the operation mem-
ber is activated, the switching element is turned on, and
the control switch sends the start signals to the controller
or the electric motor 12 continuously. When the user
presses and releases the operation member again, the
operation member is not activated, and the switching
element is turned off.
[0124] In an example, in the pulsed working mode, the
electric motor 12 runs for the same amount of time every
time. That is to say, the electricmotor 12 drives the output
shaft 141 to perform the rotational output for the same
duration every time. The duration is preset according to
laboratory data or through simulation or the like. The
electric motor 12 runs at equal intervals. That is to say,
the electric motor 12 stops, for the same amount of time
every time, driving the output shaft 141 to perform the
rotational output. For example, T1 denotes the time the
electricmotor 12endsdriving, for the n-th time, the output
shaft 141 toperform the rotational output, andT2denotes
the time the electric motor 12 starts driving, for the

(n+1)‑th time, the output shaft 141 to perform the rota-
tional output. The difference between T2 and T1 is a
preset fixed value. That is, the electric motor 12 stops,
for the sameamount of timeevery time, driving the output
shaft 141 to perform the rotational output.
[0125] In an example, the control switch may be a
travel switch. Travel magnitude of the travel switch cor-
responds to a turn-on degree of the travel switch. In the
pulsed working mode, when the number of times the
electric motor 12 runs is less than a preset number of
times, a duty cyclewithwhich theelectricmotor 12 runs is
controlled according to a turn-on degree of the control
switch 161 if the turn-on degree of the control switch 161
is lower than or equal to a preset turn-on degree. When
the turn-ondegreeof the control switch161 is equal to the
preset turn-on degree, it is determined, according to the
turn-on degree of the control switch 161, that the duty
cyclewithwhich theelectricmotor 12 runs is apreset duty
cycle. When the turn-on degree of the control switch 161
is higher than the preset turn-on degree, the duty cycle
with which the electric motor 12 runs is controlled to be
the preset duty cycle. In an optional example, the number
of times the electric motor 12 runs is determined by a
counter. Every time theelectricmotor 12 starts driving the
output shaft 141 to perform the rotational output until the
electric motor 12 stops driving the output shaft 141 to
perform the rotational output, the electric motor 12 is
considered to run once. In an optional example, the
preset number of times and the preset duty cycle are
determined according to an application scenario of the
electric screwdriver. When the electric screwdriver is
applied to different application scenarios, the same pre-
set number of times and the same preset duty cycle may
be provided, or different preset numbers of times and
different preset duty cycles may be provided. For exam-
ple, the preset number of times may be 4, and the preset
duty cyclemaybe40%.That is, the electricmotor 12 runs
withaduty cycleof smaller than40%when rotating for the
first four times to satisfy working requirements under the
light load working condition. When the number of times
the electric motor 12 rotates is greater than a preset
number of times, the duty cycle with which the electric
motor 12 runs is controlled according to the turn-on
degree of the control switch 161. If the turn-on degree
of the control switch 161 is higher, the duty cycle with
which theelectricmotor 12 runs is greater so thatworking
requirements under the heavy loadworking condition are
satisfied.
[0126] In some examples, when the time the electric
motor 12 drives the output is less than preset time, the
duty cycle with which the electric motor 12 runs is con-
trolled according to the turn-on degree of the control
switch 161 if the turn-on degree of the control switch
161 is lower than or equal to the preset turn-on degree.
When the turn-on degree of the control switch 161 is
equal to the preset turn-on degree, it is determined,
according to the turn-on degree of the control switch
161, that the duty cycle with which the electric motor
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12 runs is the preset duty cycle.When the turn-on degree
of the control switch 161 is higher than the preset turn-on
degree, the duty cycle with which the electric motor 12
runs is controlled to be the preset duty cycle.
[0127] In some examples, the controller is configured
to,when theworkingmodeof thepower tool is switched to
the pulsed working mode, control the motor to run with a
first duty cycle, is configured to acquire a load value of the
output shaft, and is configured to, when the load value of
the output shaft is greater than a preset load value,
control the motor to run with a second duty cycle. The
second duty cycle is larger than the first duty cycle.
[0128] The preset load value is determined according
to the application scenario of the electric screwdriver. For
example, when the electric screwdriver is a low-torque
electric screwdriver, the preset load value is set to a
relatively small load value.When the electric screwdriver
is a high-torque electric screwdriver, the preset load
value is set toa relatively large loadvalue.Specific values
are set for different products. The load value of the output
shaft acquired by the controller is compared with the
preset load value so that it can be determined that the
electric screwdriver bears a light load or a heavy load in
the current application scenario.
[0129] Specifically, when the working mode of the
power tool is switched to the pulsed working mode, the
motor is controlled to runwith the relatively small first duty
cycle. The load value of the output shaft is acquired, and
as the power tool continuously screws the fastener, the
load value of the out shaft becomes greater and greater.
When the output value of the output shaft is greater than
the preset load value, the motor is controlled to run with
the relatively large second duty cycle.
[0130] In this example, when the working mode of the
power tool is switched to the pulsed working mode, the
motor is controlled to run with the first duty cycle, and the
load value of the output shaft is acquired. When the load
value of the output shaft is greater than the preset load
value, the motor is controlled to run with the second duty
cycle. The second duty cycle is larger than the first duty
cycle. Thus, when the load value of the output shaft
increases to the preset load value, the duty cycle with
which themotor runs is increased, thereby improving the
output capability of the power tool. In this manner, when
driving the output shaft to perform the rotational output,
the motor can run at an output rotational speed suitable
for the load so that the power tool automatically matches
output performance with a load condition when driving
the output shaft to perform the rotational output. In an-
other aspect, since the output capability is matched with
the load, it is easier to control the depth to which the
power tool drives, per unit of time, the fastener to be
screwed, and the consistency of the depth to which the
fastener is screwed is improved. Thus, the user also can
control, without use experience, the depth to which the
fastener is screwed, thereby making the fastener flush
with the workpiece and improving the universality of the
power tool.

[0131] Optionally, thecontroller is further configured to,
if the load value of the output shaft is less than or equal to
the preset load value, control the motor to continue run-
ning with the first duty cycle and continuously acquire the
load value of the output shaft. The controller is further
configured to, when the motor runs with the second duty
cycle, control the motor to continuously run with the
second duty cycle until the shutdown signal is received.
[0132] When at least one of the first switch 162 and the
control switch 161 is in the inactive state, the operation
instruction to shut down is sent to the motor. The opera-
tion instruction to shut down received by the motor is the
shutdown signal received by the motor.
[0133] In this example, when the load value of the
output shaft is less than or equal to the preset load value,
the motor is controlled to continue running with the first
duty cycle and continuously acquire the load value of the
output shaft, andwhen the loadvalueof theoutput shaft is
greater than the preset load value, themotor is controlled
to run with the second duty cycle. As the power tool
continuously screws the fastener, the load value of the
out shaft becomes greater and greater. Therefore, when
the load value of the output shaft is less than or equal to
the preset load value, the motor is controlled to continue
runningwith the relatively small first duty cycle.When the
load value of the output shaft reaches the preset load
value, it is unnecessary to continue acquiring the load
value of the output shaft, and the motor is just directly
controlled to continuously run with the second duty cycle
until the shutdownsignal is received.Thus, the resources
can be saved on the premise that the power tool satisfies
the requirements of the working condition.
[0134] In some examples, according to the require-
ments of the working condition, a third duty cycle or more
duty cycles that are different from the first duty cycle and
the second duty cycle may also be set. In this manner,
more precise control is performed.
[0135] Optionally, the controller is specifically config-
ured to, when the output shaft is driven, acquire a load
parameter of the output shaft and determine the load
value of the output shaft according to the load parameter.
[0136] In thisexample, the loadparameterof theoutput
shaft includes at least one of the parameter related to the
current of the electric motor 12, the parameter related to
the rotational speed of the electric motor 12, and the
rotation parameter of the output shaft.
[0137] In thisexample, the loadparameterof theoutput
shaft includes the number of pulses.When the number of
pulses is greater than a preset number of pulses, it is
determined that the load value of the output shaft is
greater than thepreset loadvalue.Optionally, thenumber
of pulses may be determined by the counter. Every time
the electric motor 12 starts driving the output shaft to
perform the rotational output and stops driving the output
shaft to perform the rotational output until the electric
motor 12 starts driving the output shaft to perform the
rotational output again, the electric motor 12 is consid-
ered to complete one pulse. Optionally, a pulsed running
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duration, the variation of the current, a parameter related
to the commutation of the electricmotor 12, or freewheel-
ing timemay be detected such that the number of pulses
is calculated. When the number of pulses of the power
tool is less than the preset number of pulses, it may be
indicated that the fastener is screwed to a relatively
shallow depth. In this case, the output shaft generally
bears a relatively light load. As the number of pulses
increases, thedepth towhich the fastener is screwedalso
increases. In this case, the load borne by the output shaft
increases.
[0138] In this example, when the parameter value sa-
tisfies the first preset parameter value, it is determined
that the load value is a first load value, and when the
parameter value does not satisfy the first preset para-
meter value, it is determined that the load value is a
second load value. The first load value is less than the
preset load value, and the preset load value is less than
the second load value.
[0139] In an illustrative example, when a rotational
speed at which the output shaft performs the rotational
output is used as the parameter value, it is determined
that the load value is the first load value if the rotational
speed at which the output shaft performs the rotational
output is greater than the first preset parameter. Thus, the
motor is continuously controlled to run with the first duty
cycle. It is determined that the load value is the second
load value if the rotational speed atwhich the output shaft
performs the rotational output is less than or equal to the
first preset parameter. Thus, themotor is controlled to run
with the second duty cycle.
[0140] In another illustrative example, when the cur-
rent of the electric motor 12 during running is used as the
parameter value, it is determined the load value is the first
load value if the current of the electric motor 12 during
running is less than the first preset parameter. It is de-
termined that the load value is the second loadvalue if the
current of the electric motor 12 during running is greater
than or equal to the first preset parameter.
[0141] In another illustrative example, when the num-
ber of pulses of the electric motor 12 during running is
used as the parameter value, it is determined the load
value is the first load value if the number of pulses of the
electric motor 12 during running is less than the first
preset parameter. It is determined that the load value
is the second load value if the number of pulses of the
electricmotor 12during running isgreater thanorequal to
the first preset parameter.
[0142] Based on the same inventive concept, this ex-
ample further provides a control method of a power tool.
FIG. 7 is a flowchart of the control method of the power
tool according to the example of the present invention.
Referring to FIG. 7, the control method of the power tool
includes the steps described below.
[0143] In S310, a current working mode of the power
tool is acquired.
[0144] A working mode includes at least the pulsed
working mode. In the pulsed working mode, the motor

continuously receives the start signal and drives the
output shaft to intermittently perform the rotational out-
put.
[0145] In S320, when the working mode of the power
tool is switched to the pulsed working mode, the motor is
controlled to run with the first duty cycle.
[0146] In S330, the load value of the output shaft is
acquired.
[0147] In S340, when the load value of the output shaft
is greater than the preset load value, the motor is con-
trolled to run with the second duty cycle.
[0148] The second duty cycle is larger than the first
duty cycle.
[0149] Optionally, FIG. 8 is another flowchart of a con-
trolmethodof apower tool according to anexampleof the
present invention. In this example, based on the preced-
ing example, the steps about how the load value of the
output shaft is determined according to the first charac-
teristic parameter are further provided. Referring to FIG.
8, the control method specifically includes the steps
described below.
[0150] In S410, the current workingmode of the power
tool is acquired.
[0151] The working mode includes at least the pulsed
working mode. In the pulsed working mode, the motor
continuously receives the start signal and drives the
output shaft to intermittently perform the rotational out-
put.
[0152] In S420, when the working mode of the power
tool is switched to the pulsed working mode, the motor is
controlled to run with the first duty cycle.
[0153] In S430, when the output shaft is driven, the
load parameter of the output shaft is acquired.
[0154] In S440, the load value of the output shaft is
determined according to the load parameter.
[0155] In an optional example, the load parameter of
the output shaft includes at least one of the rotational
speed of the output shaft at the time of being driven, a
rotation angle of the output shaft at the time of being
driven, rotational acceleration of the output shaft at the
time of being driven, a parameter related to the rotational
speed of the motor during running, and a parameter
related to the current of the motor during running. The
load parameter of the output shaft further includes the
number of pulses. S440 includes: when the parameter
value satisfies the first preset parameter value, it is
determined that the load value is the first load value,
and when the parameter value does not satisfy the first
preset parameter value, it is determined that the load
value is a second load value. The first load value is less
than the preset load value, and the preset load value is
less than the second load value.
[0156] In S450, the load value of the output shaft is
acquired.
[0157] In S460, it is determined whether the load value
of the output shaft is greater than the preset load value. If
yes, S470 is performed. If no, S480 is performed.
[0158] In S470, the motor is controlled to run with the
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second duty cycle.
[0159] The second duty cycle is larger than the first
duty cycle. When the motor runs with the second duty
cycle, the motor is controlled to continuously run with the
second duty cycle until the shutdown signal is received.
[0160] In S480, the motor is controlled to continue
running with the first duty cycle.
[0161] Specifically, when the motor is controlled to
continue running with the first duty cycle, S430 is per-
formed so that when the load value of the output shaft is
greater than the preset load value, themotor is controlled
to run with the second duty cycle.
[0162] In this example, when the working mode of the
power tool is switched to the pulsed working mode, the
motor is controlled to run with the first duty cycle, and the
load value of the output shaft is acquired. When the load
value of the output shaft is greater than the preset load
value, the motor is controlled to run with the second duty
cycle. The second duty cycle is larger than the first duty
cycle. Thus, when the load value of the output shaft
increases to the preset load value, the duty cycle with
which themotor runs is increased, thereby improving the
output capability of the power tool. In this manner, during
each rotational output, the power tool drives the fastener
to be screwed to the consistent depth. Thus, theuser also
can control, without the use experience, the depth to
which the fastener is screwed, thereby making the fas-
tener flushwith theworkpiece and improving the univers-
ality of the power tool. In addition, when the load value of
the output shaft is less than or equal to the preset load
value, themotor is controlled to continue runningwith the
relatively small first duty cycle.When the load valueof the
output shaft reaches the preset load value, it is unneces-
sary to continue acquiring the load value of the output
shaft, and the motor is just directly controlled to continu-
ously run with the second duty cycle until the shutdown
signal is received. Thus, the resources can be saved on
thepremise that thepower tool satisfies the requirements
of the working condition.
[0163] The basic principles,main features, and advan-
tages of the present application are shownanddescribed
above. It is to beunderstoodby those skilled in theart that
the preceding examples do not limit the present applica-
tion in any form, and all technical solutions obtained
through equivalent substitutions or equivalent transfor-
mations fall within the scope of the present application.

Claims

1. A power tool (100) for drywall construction, compris-
ing:

a housing (11);
a motor (12) at least partially disposed in the
housing and comprising a drive shaft (121) ro-
tating about a first axis (101);
a power supply (30) configured to power the

motor;
an output mechanism (14) used for outputting
torque and comprising an output shaft (141)
rotating about an output axis (102);
a power switch (16) configured to receive an
operation instruction of a user and control a
current between themotor and thepower supply
according to the operation instruction; and
a controller (17) configured to control the motor;
wherein the controller is configured to acquire a
first characteristic parameter when the motor
receives an operation instruction to shut down,
determine a compensation parameter of the
motor according to the first characteristic para-
meter, control themotor to execute the compen-
sation parameter, and limit a torque output of the
motor or control themotor to shut down after the
motor runs in place according to the compensa-
tion parameter.

2. The power tool according to claim 1, wherein the
power switch comprises a first switch (162) and a
control switch (161), the first switch is configured to
respond to a movement state of the output shaft, the
output shaft moves back and forth along a direction
of the output axis, and the control switch is config-
ured to respond to a manual operation of the user.

3. The power tool according to claim 2, wherein the
controller is configured to send the operation instruc-
tion to shut down to themotorwhenat least oneof the
first switch and the control switch is in an inactive
state.

4. The power tool according to claim 1, wherein the
controller is configured to determine a load state of
the motor according to the first characteristic para-
meteranddetermine thecompensationparameterof
the motor according to the load state of the motor.

5. The power tool according to claim 4, wherein the first
characteristic parameter comprises at least one of a
parameter related to a rotational speed of the motor
or a parameter related to a current of the motor.

6. The power tool according to claim 4, wherein the first
characteristic parameter comprises at least one of a
rotational speed of the output shaft, a rotation angle
of the output shaft, or a rotational acceleration of the
output shaft.

7. Thepower tool according to claim4,wherein the load
state of themotor comprises at least a light load state
and a heavy load state.

8. The power tool according to claim 7, wherein the
controller is configured to, when the first character-
istic parameter satisfies a first preset parameter
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value, determine that the load state of the motor is
the light load state.

9. The power tool according to claim 8, wherein when
the first characteristic parameter does not satisfy the
first preset parameter value, it is determined that the
loadstateof themotor is theheavy loadstate,where-
ina loadvalue in the light loadstate is less thana load
value in the heavy load state.

10. The power tool according to claim 1, wherein the
compensation parameter comprises at least one of a
compensation rotation number, compensation rota-
tion time, or a compensation rotation angle.

11. The power tool according to claim 1, further compris-
ing a detection assembly (18) configured to detect
the first characteristic parameter.

12. The power tool according to claim 1, wherein the
compensation parameter is determined through a
difference between a preset running parameter and
a real-time running parameter.

13. The power tool according to claim 12, wherein the
preset running parameter is determinedaccording to
the first characteristic parameter through a query on
a first calibration table, and the real-time running
parameter is determined according to the first char-
acteristic parameter through fitting.

14. The power tool according to claim 12, wherein the
real-time running parameter is determined accord-
ing to the first characteristic parameter through a
query on a second calibration table.

15. A control method of the power tool (100) of the claim
1, comprising:

acquiring a first characteristic parameterwhen a
motor receives an operation instruction to shut
down;
determining a compensation parameter of the
motor according to the first characteristic para-
meter;
controlling the motor to execute the compensa-
tion parameter; and
limiting a torque output of the motor or control-
ling the motor to shut down after the motor runs
in place according to the compensation para-
meter.
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