
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
37

5 
03

6
A

1
*EP004375036A1*

(11) EP 4 375 036 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
29.05.2024 Bulletin 2024/22

(21) Application number: 22860096.1

(22) Date of filing: 15.07.2022

(51) International Patent Classification (IPC):
B28C 5/42 (2006.01)

(86) International application number: 
PCT/CN2022/105877

(87) International publication number: 
WO 2023/024750 (02.03.2023 Gazette 2023/09)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 23.08.2021 CN 202110968791

(71) Applicant: Sany Automobile Manufacturing Co., 
Ltd.
Changsha, Hunan 410100 (CN)

(72) Inventors:  
• LONG, Chengbing

Changsha, Hunan 410100 (CN)
• WEN, Ming

Changsha, Hunan 410100 (CN)
• RONG, Hang

Changsha, Hunan 410100 (CN)

(74) Representative: Osterhoff, Utz
Bockermann Ksoll 
Griepenstroh Osterhoff 
Patentanwälte 
Bergstraße 159
44791 Bochum (DE)

(54) MIXING DRUM ROTATION SPEED CONTROL METHOD AND APPARATUS, AND MIXER TRUCK

(57) Disclosed are a mixing drum speed control
method, a device and a mixing truck, the method in-
cludes: obtaining a top-mounted power take-off (PTO)
switch status and a key switch status of a mixing truck;
in response to the top-mounted PTO switch being turned
off and the key switch being turned on, controlling a mix-
ing drum driving motor to decelerate, and obtaining a
current speed of the mixing drum driving motor; and in
response to the current speed of the mixing drum driving

motor being less than a first speed setting value, per-
forming zero-speed control on the mixing drum driving
motor continuously. The method, device and mixing truck
provided by the present application will not cause the
unloading phenomenon due to instantaneous reversal of
inertia, which avoids the generation of reversal impact
force to the greatest extent, alleviates the driving discom-
fort, and improves the driver’s driving experience.
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Description

CROSS-REFERENCES TO RELATED APPLICA-
TIONS

[0001] The present application claims priority to Chi-
nese Patent Application NO. 2021109687917, entitled
"MIXING DRUM SPEED CONTROL METHOD, DEVICE
AND MIXING TRUCK", filed on August 23, 2021, the en-
tire contents of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of mechanical engineering, and in particular to a
mixing drum speed control method, a device, and a mix-
ing truck.

BACKGROUND

[0003] At present, the speed change of the mixing
drum on the electric mixing truck is realized by controlling
the speed of the top-mounted motor through the vehicle
control unit (VCU). When the mixing drum is running, if
the driver directly turns off the power switch of the top-
mounted power take-off (PTO) or disconnects the key
switch, the VCU will control the top-mounted motor to
decelerate. When the speed of the top-mounted motor
drops to a set value, the VCU will control the top-mounted
motor at zero torque.
[0004] In the existing technology, when the loading ca-
pacity of the mixing drum is large, if the driver directly
turns off the power switch of the top-mounted motor or
disconnects the key switch, then when the speed of the
mixing drum drops to zero, there will be an instant re-
versal of operation due to the inertial force. For one thing,
it will cause the mixing drum to reverse from the feeding
state to the discharging state, causing the concrete to
flow out. For another, it will cause an uncomfortable driv-
ing experience to the driver due to the instantaneous re-
versal impact of the mixing drum.

SUMMARY

[0005] The embodiments of the present application
provide a mixing drum speed control method, a device
and a mixing truck, which is used to solve the problem
in the related art that the mixing drum speed control is
prone to reverse, causing concrete to flow out, and at the
same time making the driver’s driving experience poor.
[0006] The present application provides a mixing drum
speed control method, including:

obtaining a top-mounted power take-off (PTO)
switch status and a key switch status of a mixing
truck;

in response to the top-mounted PTO switch being
turned off and the key switch being turned on, con-
trolling a mixing drum driving motor to decelerate,
and obtaining a current speed of the mixing drum
driving motor; and

in response to the current speed of the mixing drum
driving motor being less than a first speed setting
value, performing zero-speed control on the mixing
drum driving motor continuously.

[0007] According to the mixing drum speed control
method provided by the present application, after the ob-
taining the current speed of the mixing drum driving mo-
tor, the method further includes:
in response to that a duration of the current speed of the
mixing drum driving motor being less than the first speed
setting value is greater than a first set time, performing
zero-torque control on the mixing drum driving motor.
[0008] According to the mixing drum speed control
method provided by the present application, the top-
mounted PTO switch is configured to indicate that a top-
mounted system of the mixing truck is controllable;
in response to the top-mounted PTO switch being turned
on, controlling, by the mixing drum driving motor, the mix-
ing drum to start rotating; and in response to the top-
mounted PTO switch being turned off, controlling, by the
mixing drum driving motor, the mixing drum to stop ro-
tating.
[0009] According to the mixing drum speed control
method provided by the present application, after the ob-
taining the top-mounted PTO switch status and the key
switch status of the mixing truck, the method includes:

in response to the key switch being turned off, con-
trolling the mixing drum driving motor to decelerate,
and obtaining the current speed of the mixing drum
driving motor;

in response to the current speed of the mixing drum
driving motor being less than a second speed setting
value, performing zero-torque control on the mixing
drum driving motor, and performing reversal detec-
tion on the mixing drum driving motor;

in response to detecting that the mixing drum driving
motor is reversed within a second set time and a
reversing speed is greater than a third speed setting
value, controlling the mixing drum driving motor to
decelerate until the mixing drum driving motor meets
a preset condition, and in response to the mixing
drum driving motor meeting the preset condition, per-
forming a power-off operation on a controller;

the preset condition is that a duration of the speed
of the mixing drum driving motor after reversal being
less than the second speed setting value is greater
than the second set time, or a time of controlling the
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mixing drum driving motor after reversal to deceler-
ate is greater than a third set time.

[0010] According to the mixing drum speed control
method provided by the present application, after the per-
forming reversal detection on the mixing drum driving
motor, the method includes:
in response to not detecting that the mixing drum driving
motor is reversed within the second set time, performing
power-off operation on the controller.
[0011] According to the mixing drum speed control
method provided by the present application, the control-
ling the mixing drum driving motor to decelerate includes:
controlling the mixing drum driving motor to decelerate
with a speed control method or a torque control method.
[0012] The present application provides a mixing drum
speed control device, including: an obtaining unit, a de-
celeration unit, and a first control unit.
[0013] The obtaining unit is configured to obtain a top-
mounted power take-off (PTO) switch status and a key
switch status of a mixing truck.
[0014] The deceleration unit is configured to control a
mixing drum driving motor to decelerate, and obtain a
current speed of the mixing drum driving motor in re-
sponse to the top-mounted PTO switch being turned off
and the key switch being turned on.
[0015] The first control unit is configured to control the
mixing drum driving motor at zero speed continuously in
response to the current speed of the mixing drum driving
motor being less than a first speed setting value.
[0016] The present application provides a mixing truck,
including a memory, a controller, and a computer pro-
gram stored on the memory and executable on the con-
troller. When the program is executed by the controller,
the steps of the mixing drum speed control method are
implemented.
[0017] The present application provides an electronic
device, including a memory, a processor, and a computer
program stored on the memory and executable on the
processor. When the program is executed by the proc-
essor, the steps of the mixing drum speed control method
are implemented.
[0018] The present application provides a non-transi-
tory computer-readable storage medium on which a com-
puter program is stored. When the computer program is
executed by a processor, the steps of the mixing drum
speed control method are implemented.
[0019] According to the mixing drum speed control
method, the device and the mixing truck provided by the
present application, in response to the top-mounted PTO
switch being turned off and the key switch being turned
on, controlling a mixing drum driving motor to decelerate,
and obtaining a current speed of the mixing drum driving
motor; and in response to the current speed of the mixing
drum driving motor being less than a first speed setting
value, performing zero-speed control on the mixing drum
driving motor continuously. When the top-mounted PTO
switch is turned off, the mixing drum driving motor will

continue to be controlled at zero speed. The unloading
phenomenon will not occur due to the instantaneous re-
versal of inertia, which avoids the generation of reversal
impact force to the greatest extent, alleviates the driving
discomfort, and improves the driver’s driving experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order to more clearly illustrate the technical
solutions in the embodiments of the present application
or in the related art, drawings used in the embodiments
or in the related art will be briefly described below. Ob-
viously, the drawings in the following description are only
some embodiments of the present application. It will be
apparent to those skilled in the art that other drawings
can be obtained according to the structures shown in the
drawings without creative work.

FIG. 1 is a schematic flowchart of a mixing drum
speed control method provided by the present ap-
plication.

FIG. 2 is a schematic diagram of a speed control
system installed on a mixing truck provided by the
present application.

FIG. 3 is a schematic structural diagram of a mixing
drum speed control device provided by the present
application.

FIG. 4 is a schematic structural diagram of an elec-
tronic device provided by the present application.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] In order to make the purpose, technical solu-
tions and advantages of the present application clearer,
the technical solutions in the present application will be
clearly and completely described below in conjunction
with the accompanying drawings of the present applica-
tion. Obviously, the described embodiments are part of
the embodiments of the present application, not all of the
embodiments. Based on the embodiments of the present
application, all other embodiments obtained by those of
ordinary skill in the art without creative efforts fall within
the scope of the present application.
[0022] A mixing truck is a special truck configured to
transport concrete for construction. The trucks are
equipped with a cylindrical mixing drum to carry the mixed
concrete. During transportation, the mixing drum will al-
ways be kept rotating to ensure that the concrete carried
will not solidify.
[0023] FIG. 1 is a schematic flowchart of a mixing drum
speed control method provided by the present applica-
tion. As shown in FIG. 1, the method includes the follow-
ing steps.
[0024] Step 110, obtaining a top-mounted power take-
off (PTO) switch status and a key switch status of a mixing
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truck.
[0025] In an embodiment, the mixing drum is connect-
ed to the mixing drum driving motor through a gearbox.
The mixing drum is driven by the mixing drum driving
motor. The speed of the mixing drum can be obtained
through the transmission ratio of the gearbox and the
speed of the mixing drum driving motor. Controlling the
speed of the mixing drum means controlling the speed
of the mixing drum driving motor. The mixing drum driving
motor is also called a top-mounted motor. For example,
for an electric mixing truck, when the mixing drum is run-
ning, if the driver turns off the top-mounted PTO switch
or disconnects the key switch, the VCU generally controls
the top-mounted motor to decelerate the mixing drum
until the mixing drum stops rotating.
[0026] The PTO switch includes a gearbox, a clutch,
and a controller, and is connected to the low gear of the
transmission or the output shaft of the auxiliary box to
output power to the external working device. In the em-
bodiment of the present application, the top-mounted
PTO switch is configured to indicate that the top-mounted
system of the mixing truck is controllable. When the top-
mounted PTO switch is turned on, the mixing drum driving
motor controls the mixing drum to start rotating. When
the top-mounted PTO switch is turned off, the mixing
drum driving motor controls the mixing drum to stop ro-
tating. The key switch is the main power switch of the
vehicle cab. When the key switch is turned on, the power
of each system on the mixing truck is turned on. When
the key switch is turned off, the power of each system on
the mixing truck is turned off.
[0027] Step 120, in response to the top-mounted PTO
switch being turned off and the key switch being turned
on, controlling a mixing drum driving motor to decelerate,
and obtaining a current speed of the mixing drum driving
motor.
[0028] In an embodiment, when the top-mounted PTO
switch of the mixing truck is turned off and the key switch
is turned on, it is necessary to control the driving motor
of the mixing truck to decelerate so that the mixing drum
can gradually stop rotating. During the deceleration con-
trol process, it is necessary to obtain the current speed
of the mixing drum driving motor. The current speed re-
fers to the speed of the mixing drum driving motor at the
current moment.
[0029] Step 130, in response to the current speed of
the mixing drum driving motor being less than a first
speed setting value, performing zero-speed control on
the mixing drum driving motor continuously.
[0030] In an embodiment, since the mixing drum may
be loaded with substances such as concrete, if the load-
ing amount of concrete is small, the mixing drum will grad-
ually stop rotating after the speed drops to the set value;
if the loading amount of concrete is large, the speed of
the mixing drum will drop to zero. At this time, there is a
lot of concrete in the mixing drum, due to the effect of
inertia, the mixing drum will instantly reverse, causing
the mixing drum to switch from the feeding state to the

discharging state, causing the concrete to flow out, which
also produces a reversal impact force, causing the mixing
truck to vibrate and bringing the driver an uncomfortable
driving experience.
[0031] Therefore, the current speed of the mixing drum
driving motor can be obtained in real time while the speed
of the mixing drum driving motor gradually decreases. If
the current speed is less than the first speed setting value,
it indicates that the speed of the mixing drum driving mo-
tor is already very low, that is, the speed of the mixing
drum is also already very low, which further indicates that
the rotational energy of the mixing drum has been weak-
ened, and the speed lock operation can be performed to
avoid the reversal. The first speed setting value can be
set according to actual needs. For example, the first
speed setting value can be set to 50 revolutions per
minute (rpm).
[0032] Zero-speed control refers to controlling the
torque and speed of the motor to keep its speed at zero.
At this time, the mixing drum driving motor can be con-
tinuously controlled at zero speed through speed control
or torque control, so that the mixing drum driving motor
always maintains a zero speed state, which is equivalent
to using the motor to force the mixing drum to be stable
and not rotate.
[0033] According to the mixing drum speed control
method provided by the embodiment of the present ap-
plication, in response to the top-mounted PTO switch be-
ing turned off and the key switch being turned on, con-
trolling a mixing drum driving motor to decelerate, and
obtaining a current speed of the mixing drum driving mo-
tor; and in response to the current speed of the mixing
drum driving motor being less than a first speed setting
value, performing zero-speed control on the mixing drum
driving motor continuously. When the top-mounted PTO
switch is turned off, the mixing drum driving motor will
continue to be controlled at zero speed. The unloading
phenomenon will not occur due to the instantaneous re-
versal of inertia, which avoids the generation of reversal
impact force to the greatest extent, alleviates the driving
discomfort, and improves the driver’s driving experience.
[0034] Based on the above embodiment, after step
120, the method further includes:
in response to that a duration of the current speed of the
mixing drum driving motor being less than the first speed
setting value is greater than a first set time, performing
zero-torque control on the mixing drum driving motor.
[0035] In an embodiment, zero-torque control refers to
controlling the output torque of the motor to be zero, re-
lying on friction and other forces to consume rotational
energy, so that the speed of the motor naturally slows
down.
[0036] The first set time can be set as needed, for ex-
ample, 20 seconds. If the duration of the current speed
of the mixing drum driving motor being less than the first
speed setting value is greater than the first set time, it
indicates that the rotational energy of the mixing drum is
small enough and the possibility of reversal is very small.
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At this time, zero-torque control can be performed to
gradually decrease the speed of the mixing drum driving
motor until it decreases to zero. Through zero-torque
control, it is helpful to save the energy consumption of
the mixing truck.
[0037] Based on any one of the above embodiments,
the top-mounted PTO switch is configured to indicate that
the top-mounted system of the mixing truck is controlla-
ble;
in response to the top-mounted PTO switch being turned
on, controlling, by the mixing drum driving motor, the mix-
ing drum to start rotating; and in response to the top-
mounted PTO switch being turned off, controlling, by the
mixing drum driving motor, the mixing drum to stop ro-
tating.
[0038] In an embodiment, when the top-mounted PTO
switch is turned on, the mixing drum driving motor con-
trols the mixing drum to start rotating. After starting to
accelerate to the set speed, for example, the speed of
the mixing drum is 1 rpm, and the speed of the mixing
drum driving motor is 500 rpm, the mixing drum enters a
working state. When the top-mounted PTO switch is
turned off, the mixing drum driving motor controls the
mixing drum to stop rotating. After starting to decelerate
to zero speed, the mixing drum exits the working state.
[0039] Based on any one of the above embodiments,
after step 110, the method includes:

in response to the key switch being turned off, con-
trolling the mixing drum driving motor to decelerate,
and obtaining the current speed of the mixing drum
driving motor;

in response to the current speed of the mixing drum
driving motor being less than a second speed setting
value, performing zero-torque control on the mixing
drum driving motor, and performing reversal detec-
tion on the mixing drum driving motor;

in response to detecting that the mixing drum driving
motor is reversed within a second set time and a
reversing speed is greater than a third speed setting
value, continuing to control the mixing drum driving
motor to decelerate until the mixing drum driving mo-
tor meets a preset condition, and in response to the
mixing drum driving motor meeting the preset con-
dition, performing power-off operation on a control-
ler;

the preset condition is that a duration of the speed
of the mixing drum driving motor after reversal being
less than the second speed setting value is greater
than the second set time, or a time of controlling the
mixing drum driving motor after reversal to deceler-
ate is greater than a third set time.

[0040] In an embodiment, if it is detected that the key
switch is turned off, it indicates that the power supply of

the entire mixing truck is about to be turned off, and the
controller VCU will also perform a power-off operation.
At this time, it will no longer be possible to force the mixing
drum to remain stable through the motor.
[0041] After detecting that the key switch is turned off,
the controller immediately controls the mixing drum driv-
ing motor to decelerate the mixing drum.
[0042] If the current speed of the mixing drum driving
motor is less than the second speed setting value, it in-
dicates that the speed of the mixing drum driving motor
is already very low, that is, the speed of the mixing drum
is also already very low, which further indicates that the
rotational energy of the mixing drum has weakened, and
the mixing drum driving motor adopts zero-torque control,
and reversal detection is performed on the mixing drum
driving motor. The second speed setting value can be
set according to actual needs. For example, the second
speed setting value can be set to 50 rpm.
[0043] If it is detected that the mixing drum driving mo-
tor reverses within the second set time and the reversing
speed is greater than the third speed setting value, it
indicates that the rotational energy of the mixing drum
can still cause the mixing drum to reverse, then continue
to control the mixing drum driving motor to decelerate
until the mixing drum driving motor meets the preset con-
ditions, and then the power-off operation is performed on
a controller. The third speed setting value can be set
according to actual needs. For example, the third speed
setting value can be set to 150 rpm.
[0044] The preset conditions are configured to deter-
mine whether the controller is powered off. If the preset
conditions are met, it means that the rotation energy of
the mixing drum is not enough to cause reversal, and the
power-off operation can be performed normally. The pre-
set condition is that the duration of the speed of the mixing
drum driving motor after reversal being less than the sec-
ond speed setting value is greater than the second set
time, or the time of controlling the mixing drum driving
motor after reversal to decelerate is greater than a third
set time.
[0045] The second set time can be set as needed, for
example, 2 seconds. The third set time can be set as
needed, for example, 5 seconds.
[0046] Based on any one of the above embodiments,
after the performing reversal detection on the mixing
drum driving motor, the method includes:
in response to not detecting that the mixing drum driving
motor is reversed within the second set time, performing
power-off operation on the controller.
[0047] In an embodiment, if the reversal of the mixing
drum driving motor is not detected within the second set
time, it indicates that the rotational energy of the mixing
drum will not cause reversal, and the controller can be
powered off normally.
[0048] Based on any one of the above embodiments,
the controlling the mixing drum driving motor to deceler-
ate includes:
controlling the mixing drum driving motor to decelerate
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with a speed control method or a torque control method.
[0049] In an embodiment, the target physical quantity
of the speed control method is the speed of the mixing
drum driving motor. The speed control method uses the
speed of the mixing drum driving motor as the actual
value for closed-loop control, and has the characteristics
of high control accuracy.
[0050] The target physical quantity of the torque control
method is to control the output torque of the mixing drum
driving motor. Since only the speed control method is
used, when the concrete load is large, the rotational in-
ertia may be large, causing the speed control to fail, or
forcibly controlling the speed may cause equipment dam-
age. At this time, the torque control method can be
switched to control the change in torque to change the
speed, which can effectively avoid damage to the equip-
ment and improve the service life of the device.
[0051] Based on any one of the above embodiments,
FIG. 2 is a schematic diagram of a speed control system
installed on a mixing truck provided by the present ap-
plication. As shown in FIG. 2, the system includes a VCU,
a top-mounted motor controller, a power supply device,
a top-mounted motor controller, and a mixing drum.
[0052] The VCU is configured to obtain accelerator and
brake pedal signals in the cab, signals from the cab con-
trol panel, control signals from the electronic control han-
dle outside the cab, gearbox gear signals, handbrake
signals and vehicle speed signals, etc. According to the
control logic of the top-mounted motor, the control in-
structions such as motor speed, motor torque and rota-
tion direction for controlling the top-mounted motor are
determined and sent to the top-mounted motor controller.
[0053] The top-mounted motor controller is configured
to obtain the power source of the top-mounted motor from
the power supply device, and control the top-mounted
motor according to the control instructions sent by the
vehicle controller.
[0054] The top-mounted motor is directly connected to
the mixing drum through a method of transmission-direct
driving or hydraulic connection, and the mixing drum is
driven to accelerate or decelerate.
[0055] The speed control method is as follows.
[0056] Step 1, after the top-mounted mixing drum is
started, the VCU adjusts the speed of the motor through
either motor speed control or motor torque control, there-
by realizing the normal acceleration and deceleration op-
eration of the mixing drum.
[0057] Step 2, when the mixing drum is running, if the
driver only turns off the top-mounted PTO switch (the key
is not turned off at this time), the VCU will control the top-
mounted motor to perform deceleration operation (motor
speed control or torque control can be used). After the
top-mounted motor speed is less than a certain set value
N1 (a set value, such as N1 =50rpm), the VCU can have
the following two different control methods.

a) When the top-mounted motor speed drops below
the set value and the duration exceeds T1 (T1 is the

set value, such as T1=20 seconds), the VCU will
send a zero-torque control instruction to the top-
mounted motor, that is, the motor is in a follow-rota-
tion state.

b) The VCU will always control the top-mounted mo-
tor to be in a zero-speed state, which can be
achieved through motor speed control or torque con-
trol.

[0058] If the driver suddenly turns off the key switch
while performing step 2, the operation process will enter
step 3.
[0059] Step 3, when the mixing drum is running, if the
driver directly turns off the key, the VCU will control the
top-mounted motor to decelerate (motor speed control
or torque control can be used); when the top-mounted
motor speed is less than a certain set value N2 (a set
value, such as N2=50rpm), the VCU will first perform ze-
ro-torque control on the motor, and then perform the fol-
lowing operations:

a) Determining whether the motor speed reverses
within a certain period of time T2 (T2 is the set value,
such as T2=2 seconds) and the motor reverse speed
exceeds N3 (the set value, such as N3=150rpm).

b) If the motor speed does not reverse within a certain
period of time T2, and the motor reverse speed does
not exceed N3, the VCU can perform power-off op-
eration normally.

c) If the motor speed reverses within a certain period
of time T2, and the motor reverse speed exceeds
N3, the VCU will continue to perform deceleration
control on the top-mounted motor (through motor
speed control or torque control). When the motor
speed continues to be less than the set value (such
as 50rpm) for the time T2 or the total speed exceeds
When the time T3 is set (T3 is the set value, such
as T3=5 seconds), the VCU can perform a normal
power-off operation.

[0060] The top-mounted speed control system provid-
ed by the embodiment of the present application, when
the top-mounted mixing drum is running, if the driver di-
rectly turns off the top-mounted PTO switch or discon-
nects the key switch, the control system can ensure that
the mixing drum will not have a large reverse rotation
leading to unloading operation, which also minimizes the
reversal impact force and alleviates driving discomfort.
[0061] Based on any one of the above embodiments,
FIG. 3 is a schematic structural diagram of a mixing drum
speed control device provided by the present application.
As shown in FIG. 3, the device includes an obtaining unit
310, a deceleration unit 320, and a first control unit 330.
[0062] The obtaining unit 310 is configured to obtain a
top-mounted power take-off switch status and a key
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switch status of a mixing truck.
[0063] The deceleration unit 320 is configured to con-
trol a mixing drum driving motor to decelerate, and obtain
a current speed of the mixing drum driving motor in re-
sponse to the top-mounted PTO switch being turned off
and the key switch being turned on.
[0064] The first control unit 330 is configured to control
the mixing drum driving motor at zero speed continuously
in response to the current speed of the mixing drum driv-
ing motor being less than a first speed setting value.
[0065] In the mixing drum speed control device provid-
ed in the embodiment of the present application, in re-
sponse to the top-mounted PTO switch being turned off
and the key switch being turned on, controlling a mixing
drum driving motor to decelerate, and obtaining a current
speed of the mixing drum driving motor; and in response
to the current speed of the mixing drum driving motor
being less than a first speed setting value, performing
zero-speed control on the mixing drum driving motor con-
tinuously. When the top-mounted PTO switch is turned
off, the mixing drum driving motor will continue to be con-
trolled at zero speed. The unloading phenomenon will
not occur due to the instantaneous reversal of inertia,
which avoids the generation of reversal impact force to
the greatest extent, alleviates the driving discomfort, and
improves the driver’s driving experience.
[0066] Based on any one of the above embodiments,
the device further includes:
a second control unit, configured to perform zero-torque
control on the mixing drum driving motor in response to
that a duration of the current speed of the mixing drum
driving motor being less than the first speed setting value
is greater than a first set time.
[0067] Based on any one of the above embodiments,
the top-mounted PTO switch is configured to indicate that
the top-mounted system of the mixing truck is controlla-
ble;
in response to the top-mounted PTO switch being turned
on, controlling, by the mixing drum driving motor, the mix-
ing drum to start rotating; and in response to the top-
mounted PTO switch being turned off, controlling, by the
mixing drum driving motor, the mixing drum to stop ro-
tating.
[0068] Based on any one of the above embodiments,
the device further includes:

a reversal control unit, configured to control the mix-
ing drum driving motor to decelerate, and obtain the
current speed of the mixing drum driving motor in
response to the key switch being turned off;

in response to the current speed of the mixing drum
driving motor being less than a second speed setting
value, performing zero-torque control on the mixing
drum driving motor, and performing reversal detec-
tion on the mixing drum driving motor;

in response to detecting that the mixing drum driving

motor is reversed within a second set time and a
reversing speed is greater than a third speed setting
value, controlling the mixing drum driving motor to
decelerate until the mixing drum driving motor meets
a preset condition, and in response to the mixing
drum driving motor meeting the preset condition, per-
forming power-off operation on a controller;

the preset condition is that a duration of the speed
of the mixing drum driving motor after reversal being
less than the second speed setting value is greater
than the second set time, or a time of controlling the
mixing drum driving motor after reversal to deceler-
ate is greater than a third set time.

[0069] Based on any one of the above embodiments,
the reversal control unit is further configured to:
perform power-off operation on the controller in response
to not detecting that the mixing drum driving motor is
reversed within the second set time.
[0070] Based on any one of the above embodiments,
the deceleration unit is configured to:
control the mixing drum driving motor to decelerate with
a speed control method or a torque control method.
[0071] Based on any one of the above embodiments,
embodiments of the present application provide a mixing
truck, including a memory, a controller, and a computer
program stored on the memory and executable on the
controller. When the program is executed by the control-
ler, steps of the above mixing drum speed control method
are implemented.
[0072] In an embodiment, the mixing truck in the em-
bodiment of the present application may be a fuel-driven
mixing truck or a power battery-driven electric mixing
truck.
[0073] Based on any one of the above embodiments,
FIG. 4 is a schematic structural diagram of an electronic
device provided by the present application. As shown in
FIG. 4, the electronic device may include: a processor
410, a communication interface 420, a memory 430, and
a communication bus 440. The processor 410, the com-
munication interface 420, and the memory 430 are com-
municated with each other through the communication
bus 440. The processor 410 can call logical instructions
in the memory 430 to perform the following methods:

obtaining a top-mounted PTO switch status and a
key switch status of a mixing truck; in response to
the top-mounted PTO switch being turned off and
the key switch being turned on, controlling a mixing
drum driving motor to decelerate, and
obtaining a current speed of the mixing drum driving
motor; and in response to the current speed of the
mixing drum driving motor being less than a first
speed setting value, performing zero-speed control
on the mixing drum driving motor continuously.

[0074] In addition, the above-mentioned logical in-
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structions in the memory 430 can be implemented in the
form of software functional units and can be stored in a
computer-readable storage medium when sold or used
as an independent product. Based on this understanding,
the technical solution of the present application, in es-
sence, or the part that contributes to the existing tech-
nology or the part of the technical solution, can be em-
bodied in the form of a software product. The computer
software product is stored in a storage medium, including
several instructions configured to cause a computer de-
vice (which can be a personal computer, a server, or a
network device, etc.) to execute all or part of the steps
of the methods described in various embodiments of the
present application. The aforementioned storage medi-
um include: U disk, mobile hard disk, read-only memory
(ROM), random access memory (RAM), magnetic disk
or optical disk and other media that can store program
code.
[0075] The processor in the electronic device provided
by the embodiment of the present application can call
logical instructions in the memory to implement the above
method. The specific implementation is consistent with
the implementation of the aforementioned method and
can achieve the same beneficial effects, which will not
be described again here.
[0076] Embodiments of the present application further
provide a non-transitory computer-readable storage me-
dium on which a computer program is stored. The com-
puter program is implemented when executed by a proc-
essor to perform the methods provided in the above em-
bodiments, for example, including:

obtaining a top-mounted PTO switch status and a
key switch status of a mixing truck; in response to
the top-mounted PTO switch being turned off and
the key switch being turned on, controlling a mixing
drum driving motor to decelerate, and
obtaining a current speed of the mixing drum driving
motor; and in response to the current speed of the
mixing drum driving motor being less than a first
speed setting value, performing zero-speed control
on the mixing drum driving motor continuously.

[0077] When the computer program stored on the non-
transitory computer-readable storage medium provided
by the embodiment of the present application is execut-
ed, the above method is implemented. The specific im-
plementation is consistent with the implementation of the
foregoing method and can achieve the same beneficial
effects, which will not be described again here.
[0078] The device embodiments described above are
only illustrative. The units described as separate compo-
nents may or may not be physically separated. The com-
ponents shown as units may or may not be physical units,
that is, they may be located in one location, or they can
be distributed across the plurality of network units. Some
or all of the modules can be selected according to actual
needs to achieve the purpose of the solution of this em-

bodiment. Those of ordinary skill in the art can under-
stand and implement the method without any creative
effort.
[0079] Through the above description of the embodi-
ments, those skilled in the art can clearly understand that
each embodiment can be implemented by software plus
a necessary general hardware platform, and of course,
it can also be implemented by hardware. Based on this
understanding, the above technical solution, in essence,
or the part that contributes to the existing technology,
can be embodied in the form of a software product. The
computer software product can be stored in a computer-
readable storage medium, such as ROM/RAM, magnetic
disc, optical disk, etc., including a plurality of instructions
to cause a computer device (which can be a personal
computer, a server, or a network device, etc.) to execute
the methods described in various embodiments or certain
parts of the embodiments.
[0080] Finally, it should be noted that the above em-
bodiments are only used to illustrate the technical solu-
tion of the present application, but not to limit the present
application. Although the present application has been
described in detail with reference to the foregoing em-
bodiments, those of ordinary skill in the art should under-
stand that modifications may still be made to the technical
solutions described in the foregoing embodiments, or
equivalent substitutions may be made to some of the
technical features. However, these modifications or sub-
stitutions do not cause the essence of the corresponding
technical solutions to deviate from the spirit and scope
of the technical solutions of the embodiments of the
present application.

Claims

1. A mixing drum speed control method, characterized
by comprising:

obtaining a top-mounted power take-off (PTO)
switch status and a key switch status of a mixing
truck;
in response to the top-mounted PTO switch be-
ing turned off and the key switch being turned
on, controlling a mixing drum driving motor to
decelerate, and obtaining a current speed of the
mixing drum driving motor; and
in response to the current speed of the mixing
drum driving motor being less than a first speed
setting value, performing zero-speed control on
the mixing drum driving motor continuously.

2. The mixing drum speed control method according to
claim 1, wherein after the obtaining the current speed
of the mixing drum driving motor, the method further
comprises:
in response to that a duration of the current speed
of the mixing drum driving motor being less than the
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first speed setting value is greater than a first set
time, performing zero-torque control on the mixing
drum driving motor.

3. The mixing drum speed control method according to
claim 1, wherein the top-mounted PTO switch is con-
figured to indicate that a top-mounted system of the
mixing truck is controllable;

in response to the top-mounted PTO switch be-
ing turned on, controlling, by the mixing drum
driving motor, the mixing drum to start rotating;
and
in response to the top-mounted PTO switch be-
ing turned off, controlling, by the mixing drum
driving motor, the mixing drum to stop rotating.

4. The mixing drum speed control method according to
claim 1, wherein after the obtaining the top-mounted
PTO switch status and the key switch status of the
mixing truck, the method comprises:

in response to the key switch being turned off,
controlling the mixing drum driving motor to de-
celerate, and obtaining the current speed of the
mixing drum driving motor;
in response to the current speed of the mixing
drum driving motor being less than a second
speed setting value, performing zero-torque
control on the mixing drum driving motor, and
performing reversal detection on the mixing
drum driving motor;
in response to detecting that the mixing drum
driving motor is reversed within a second set
time and a reversing speed is greater than a
third speed setting value, controlling the mixing
drum driving motor to decelerate until the mixing
drum driving motor meets a preset condition,
and in response to the mixing drum driving motor
meeting the preset condition, performing a pow-
er-off operation on a controller;
wherein, the preset condition is that a duration
of a speed of the mixing drum driving motor after
reversal being less than the second speed set-
ting value is greater than the second set time, or
a time of controlling the mixing drum driving mo-
tor after reversal to decelerate is greater than a
third set time.

5. The mixing drum speed control method according to
claim 4, wherein after the performing the reversal
detection on the mixing drum driving motor, the
method comprises:
in response to not detecting that the mixing drum
driving motor is reversed within the second set time,
performing the power-off operation on the controller.

6. The mixing drum speed control method according to

any one of claims 1 to 5, wherein the controlling the
mixing drum driving motor to decelerate comprises:
controlling the mixing drum driving motor to decel-
erate with a speed control method or a torque control
method.

7. A mixing drum speed control device, characterized
by comprising:

an obtaining unit, configured to obtain a top-
mounted power take-off (PTO) switch status and
a key switch status of a mixing truck;
a deceleration unit, configured to control a mix-
ing drum driving motor to decelerate, and obtain
a current speed of the mixing drum driving motor
in response to the top-mounted PTO switch be-
ing turned off and the key switch being turned
on; and
a first control unit, configured to control the mix-
ing drum driving motor at zero speed continu-
ously in response to the current speed of the
mixing drum driving motor being less than a first
speed setting value.

8. A mixing truck, characterized by comprising:

a memory,
a controller, and
a computer program stored on the memory and
executable on the controller,
wherein when the program is executed by the
controller, steps of the mixing drum speed con-
trol method according to any one of claims 1 to
6 are realized.

9. An electronic device, characterized by comprising:

a memory,
a processor, and
a computer program stored on the memory and
executable on the processor,
wherein when the program is executed by the
processor, steps of the mixing drum speed con-
trol method according to any one of claims 1 to
6 are realized.

10. A non-transitory computer-readable storage medi-
um, characterized in that, a computer program is
stored on the non-transitory computer-readable stor-
age medium, wherein when the computer program
is executed by a processor, steps of the mixing drum
speed control method according to any one of claims
1 to 6 are realized.
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