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(54) TEST DEVICE AND TEST METHOD FOR SIMULATING HIGH-SPEED CONTINUOUS 
ELECTROPLATING OF BAND STEEL

(57) The present invention relates to a test apparatus
for simulating high-speed continuous electroplating of
strip steel, which is characterized in that the test appa-
ratus comprises a supporting underframe, a workbench
is arranged on the supporting underframe, a working bath
is fixed on the workbench, the test apparatus also com-
prises a working electrode system, a circulating pump, a
reservoir and a cleaning bath, the reservoir is arranged
under the working bath, a specimen for testing is mounted
on the working electrode system, and by adjusting the
rotation of motors, a high-speed strip steel production
process is simulated. All the baths of the test apparatus
are mounted at fixed positions on the supporting under-
frame, the specimen for testing is mounted on the working
electrode system, and the working electrode system is
mounted on the workbench. The whole electroplating
process can be operated automatically, and the whole
operation process is simple, efficient and good in safety.
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Description

BACKGROUND

Technical Field

[0001] The present invention relates to an electroplat-
ing test apparatus, and in particular to a test apparatus
for simulating high-speed continuous electroplating of
strip steel, which belongs to the technical field of electro-
plating.

Related Art

[0002] With the rapid development of automobile,
household appliance and food packaging industries in
our country, the usage of various plated steel products
is increasing rapidly, requirements for surface quality of
products become higher and higher as well, and this
brings forward higher requirements for electroplating
units for producing such products. An electroplating proc-
ess is a complex electrochemical process, and the quality
of a plated product is related to factors, such as the sur-
face condition of a plated part, the flowing condition of
electroplating solution and the degree of contact between
the electroplating solution and air, besides the formula
of the electroplating solution.
[0003] A traditional simulative electroplating test
adopts a Hull cell, a Hull cell test can test the influence
of current density and electrode distance on plating sur-
face quality, but this test method cannot reflect the influ-
ence of flowing condition of electroplating solution on
plating surface quality. In an aspect related to electro-
plating test, the utility model patent 201320146361.8 pro-
poses an electroplating bath for uniform electroplating,
and the uniform electroplating test bath comprises a bath
body, an anode and a cathode, and is characterized in
that the anode and the cathode adopt a flat plate struc-
ture, and the anode and the cathode are arranged in par-
allel to each other. Since the anode and the cathode in
the test bath adopt the flat plate structure and are ar-
ranged in parallel to each other, a uniform electric field
is generated between the anode and the cathode, and
thereby a sample with uniform plating can be obtained.
It can be seen from accessible literature information that
the prior art is mostly flat plate electroplating, the rota-
tional speed is low, moreover, only single-bath electro-
plating can be carried out, high-speed electroplating and
process flows, such as alkaline wash, pickling, reflowing
and passivation, cannot be simulated, and therefore a
test apparatus which can meet the requirement of a high-
speed continuous electroplating test needs to be devel-
oped.

SUMMARY

[0004] Just aiming at the technical problems existing
in the prior art, the present invention provides a high-

speed continuous electroplating test apparatus with an
ingenuously designed structure, and the test apparatus
can be utilized to carry out high-speed continuous elec-
troplating of strip steel, and is applied to the development
of new products and the evaluation of electroplating proc-
ess parameters.
[0005] In order to achieve the above-mentioned pur-
pose, the technical solution adopted by the present in-
vention is as follows: a test apparatus for simulating high-
speed continuous electroplating of strip steel, character-
ized in that the test apparatus comprises a supporting
underframe, a workbench is arranged on the supporting
underframe, a working bath is fixed on the workbench,
the test apparatus also comprises a working electrode
system, a circulating pump, a reservoir, a cleaning bath,
a transmission shaft, an auxiliary electrode and a spec-
imen working electrode, the reservoir is arranged under
the working bath, the transmission shaft is connected to
the working electrode system, both the auxiliary elec-
trode and the working electrode system are connected
to a rectifier to form a closed loop, the specimen working
electrode is mounted on the working electrode system,
and by adjusting the rotation of motors, a high-speed strip
steel production process can be simulated.
[0006] As an improvement of the present invention, the
working bath includes one or the combination of several
of an alkaline wash bath, a pickling bath, an electroplating
bath, a reflowing bath, a passivation bath and a fluxing
bath.
[0007] As an improvement of the present invention, a
heater and a temperature controller are arranged in the
reservoir, a centrifugal pump injects working solution into
the working bath after the working solution is heated to
set temperature, and the upper part of the working bath
is provided with overflow orifices to ensure the height of
solution level. The bottom is provided with a weep hole
to ensure that no test solution remains under a non-work-
ing state. The flow velocity of the solution is regulated by
the flow of the centrifugal pump, the centrifugal pump
adopts a variable-frequency motor, and flow control is
realized by changing the rotational speed of the motor.
[0008] As an improvement of the present invention, the
motors are a rotating motor and a vertical lifting motor,
and the vertical lifting motor is connected to a rotating
platform to realize vertical motion; the rotating motor is
connected to a moving screw of the vertical lifting motor,
and high speed rotation of the working electrode system
is realized by means of the transmission shaft.
[0009] As an improvement of the present invention, the
working electrode system comprises an upper sealing
ring nut, a lower sealing ring nut, an upper sealing ring,
a lower sealing ring and a polytetrafluoroethylene filling
layer, the upper sealing ring and the lower sealing ring
are arranged respectively on the upper and lower sides
of the polytetrafluoroethylene filling layer, and are fixed
respectively by the upper sealing ring nut and the lower
sealing ring nut, the working electrode system also com-
prises carbon brushes, and the carbon brushes are ar-
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ranged inside the polytetrafluoroethylene filling layer.
[0010] As an improvement of the present invention, the
working electrode system comprises a fastening nut, a
fastening bolt, an upper sealing ring, a lower sealing ring,
a bottom cover, a polytetrafluoroethylene filling layer and
carbon brushes, wherein the carbon brushes are hori-
zontal carbon brushes and vertical carbon brushes, the
carbon brushes are embedded in the outer wall of the
polytetrafluoroethylene filling layer, and extend to the in-
ternal axis of the polytetrafluoroethylene filling layer, and
the upper sealing ring and the lower sealing ring are ar-
ranged respectively on the upper part of the poly-
tetrafluoroethylene filling layer and the bottom cover.
[0011] As an improvement of the present invention,
there are four horizontal carbon brushes and four vertical
carbon brushes, the horizontal carbon brushes are locat-
ed inside the polytetrafluoroethylene filling layer, the four
horizontal carbon brushes are perpendicular in pairs, the
outer ends of the horizontal carbon brushes are connect-
ed respectively to the vertical carbon brushes embedded
in a groove of the outer wall of the polytetrafluoroethylene
filling layer, the inner ends of the horizontal carbon brush-
es extend into the transmission shaft, and the horizontal
carbon brushes are not in direct contact. When the fas-
tening bolt is screwed into the fastening nut, the four hor-
izontal carbon brushes are pushed away, the horizontal
carbon brushes push away the vertical carbon brushes
to be in tight contact with a specimen, and thereby the
specimen, the transmission shaft and the carbon brushes
form a three-in-one conductor; the upper sealing ring and
the lower sealing ring are arranged respectively on the
upper part of the polytetrafluoroethylene filling layer and
the bottom cover; one end of the fastening bolt is big, the
other end is small, and the adoption of the big- and small-
end arrangement facilitates screwing and unscrewing the
fastening bolt; when the fastening bolt is screwed, the
small end of the fastening bolt pushes away the four hor-
izontal carbon brushes, as a result, the vertical carbon
brushes embedded in the groove of the outer wall of the
polytetrafluoroethylene filling layer are pushed away, the
vertical carbon brushes are connected tightly to the spec-
imen, the contact area between the specimen, the carbon
brushes and the transmission shaft is enlarged, and the
conductive effect is improved; and the small end of the
fastening bolt is made of a conductive material. The bot-
tom of the polytetrafluoroethylene filling layer is provided
with an internal thread, and the upper part of the bottom
cover is provided with an external thread. The interior of
the polytetrafluoroethylene filling layer is hollow, the bot-
tom cover is connected to the internal thread of the bot-
tom of the polytetrafluoroethylene filling layer through the
external thread, and the upper sealing ring and the lower
sealing ring can firmly fix the specimen on the outer wall
of the working electrode system.
[0012] As an improvement of the present invention, a
quenching bath is arranged on the bottom in the reflowing
bath, an induction coil is arranged at the middle upper
part of the reflowing bath, the induction coil is connected

to the rectifier, and an on-line infrared temperature de-
tector is arranged in the induction coil, wherein the on-
line infrared temperature detector is connected to a tem-
perature controller, and is used to measure the surface
temperature of strip steel.
[0013] As an improvement of the present invention, the
auxiliary electrode plate is shaped like a cylinder, the
specimen working electrode is inserted into the center of
the auxiliary electrode plate via a working platform, both
are connected to the rectifier to form a closed loop, and
the functions of a cathode and an anode can be ex-
changed by changing the positive and negative elec-
trodes of the rectifier, so as to simulate the process of
cathode and anode exchange in the processes of alkaline
wash and pickling.
[0014] As an improvement of the present invention, a
sprinkler is arranged in the cleaning bath, the sprinkler
comprises nozzles and a pipeline connected to the noz-
zles, and the nozzles are connected to the centrifugal
pump through the pipeline. After the specimen arrives at
the cleaning bath, the nozzles in the cleaning bath auto-
matically perform sprinkling to clean the specimen, pre-
venting the subsequent test from being affected, and the
cleaned specimen enters the next working process.
[0015] A test method adopting the test apparatus is
characterized in that the test method is as follows: the
test process can be controlled automatically; test param-
eters are set before a test begins, firstly, a test type (al-
kaline wash, pickling, electroplating, reflowing, passiva-
tion or the combination of them) needs to be set, and
secondly, working parameters, including bath solution
temperature, current density, retention time of a speci-
men in bath, etc., are set; after parameter setting, a sys-
tem is prepared, so that the test apparatus is in a standby
state; after system preparation is complete, the system
requests an operator to send an instruction for starting
the test; and after the system receives the instruction,
the test process is carried out automatically until all test
work is complete. The test apparatus simulates the whole
process of continuous strip steel production, including
technical processes, such as alkaline wash, pickling,
electroplating, reflowing and passivation, or separately
simulates one technical process, the whole process of
continuous strip steel production is simulated by adjust-
ing the trends and rotational speeds of the two motors,
the horizontal motion and vertical motion of strip steel
can be realized, and the rotational speed control range
is between 0m/min and 350m/min.
[0016] As an improvement of the present invention, the
test apparatus also has a reflowing step and a quenching
step to implement the production of a plated plate, such
as a tinned plate, by the reflowing step, a strip steel spec-
imen is first dipped in flux by a moving unit, and is lifted
to an induction heater of a moving support for reflowing
after dipping, and after reflowing is complete, the speci-
men is immersed into water of the cleaning bath, so that
the quenching function is carried out.
[0017] Relative to the prior art, the technique has the
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following advantages: (1) the test apparatus can simulate
the whole process of continuous strip steel production,
including technical processes, such as alkaline wash,
pickling, electroplating and passivation, and not only can
simulate the whole process, but also can separately sim-
ulate one technical process, the simulative tests do not
interfere with one another, consequently, the accuracy
of the tests is further ensured, and electroplating-related
personnel can conveniently carry out work, such as de-
velopment of new product processes and evaluation of
electroplating process parameters; (2) a specimen is
mounted on the working electrode system, the working
electrode system is mounted on the workbench, the ver-
tical lifting motor is used to realize vertical motion, the
rotating motor is used to realize the high-speed rotation
of the working electrode system, the whole process of
high-speed strip steel production is simulated by adjust-
ing the rotational speed of the rotating motor, and the
speed control range is between 0m/min and 350m/min;
(3) the simulative test of each technical process uses a
unique power supply, the specimen is always connected
to one electrode of the power supply, while electrodes in
each working bath are switched according to needs, and
when the specimen moves to each working bath, the
electrodes in the working bath are connected to the power
supply, while the electrodes in the other baths are in a
disconnected state; (4) the whole test process is control-
led automatically, after parameters, including bath solu-
tion temperature, current density, retention time of the
specimen in the bath, etc., are set, a system is prepared,
so that the test apparatus is in a standby state, the system
requests an operator to send an instruction for starting
the test after system preparation is complete, and after
the system receives the instruction, the test process is
carried out automatically until all test work is complete;
(5) the alkaline wash bath, the pickling bath, the electro-
plating bath and the passivation bath of the test apparatus
can simulate the flowing effect of fluid, the flow velocity
of the solution can be regulated by the flow of the cen-
trifugal pump, the centrifugal pump adopts the variable-
frequency motor, flow can be controlled by changing the
rotational speed of the motor, and the test apparatus is
easy and convenient to operate, high in efficiency, safe
to operate and high in test accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is an overall structural schematic diagram of
a test apparatus described in the present invention;
FIG. 1-1 is a partially enlarged diagram of FIG. 1;
FIG. 1-2 is a partially enlarged diagram of FIG. 1-1;
FIG. 2 is a top view of a high-speed continuous elec-
troplating test apparatus;
FIG. 3 is a simplified structural diagram of a working
bath;
FIG. 4 is a simplified structural diagram of a cleaning

bath;
FIG. 5 is a simplified structural diagram of a reflowing
bath;
FIG. 6 is a structural schematic diagram of a working
electrode described in the example 9 of the present
invention;
FIG. 7 is a structural schematic diagram of the test
apparatus provided with the working electrode de-
scribed in the example 9;

[0019] Parts in the drawings: 1. rotating motor, 2. ver-
tical lifting motor, 3. working bath, 4. supporting under-
frame, 5, working electrode system, 6. moving screw, 7.
rotating platform, 8. circulating pump, 9. auxiliary elec-
trode, 10. reservoir, 11. transmission shaft, 12. overflow
orifice, 13. anode plate, 14. specimen working electrode,
15. test bath, 16. weep hole, 17. heater, 18. cleaning
bath, 19. nozzle, 20. centrifugal pump, 21. upper sealing
ring nut, 22. lower sealing ring nut, 23. upper sealing ring,
24. lower sealing ring, 25. carbon brush, 26. poly-
tetrafluoroethylene filling layer, 27. bottom cover, 28. in-
duction coil, 29. on-line infrared temperature detector,
30. quenching bath, 31. fastening bolt, and 32. fastening
nut.

DETAILED DESCRIPTION

[0020] In order to better understand the present inven-
tion, the present invention is further described and intro-
duced hereinafter in conjunction with the drawings and
specific embodiments.
[0021] Example 1: See FIG. 1, FIG. 1-1, FIG. 1-2 and
FIG. 3, a test apparatus for simulating high-speed con-
tinuous electroplating of strip steel. The test apparatus
comprises a supporting underframe (4), a workbench is
arranged on the supporting underframe (4), a working
bath (3) is fixed on the workbench, the test apparatus
also comprises a working electrode system (5), a circu-
lating pump (8), a reservoir (10), a cleaning bath, a trans-
mission shaft (11), an auxiliary electrode (9) and a spec-
imen working electrode (14), the reservoir (10) is ar-
ranged under the working bath, the transmission shaft
(11) is connected to the working electrode system (5),
both the auxiliary electrode (9) and the working electrode
system (5) are connected to a rectifier to form a closed
loop, the specimen working electrode (14) is mounted on
the working electrode system (5), and by adjusting the
rotation of motors, a high-speed strip steel production
process can be simulated. All the baths of the test appa-
ratus are mounted at fixed positions on the supporting
underframe, the specimen working electrode is mounted
on the working electrode system (5), and the working
electrode system (5) is mounted on the workbench. The
whole electroplating process can be operated automat-
ically, and the whole operation process is simple, efficient
and good in safety.
[0022] Example 2: See FIG. 1 and FIG. 2, as an im-
provement of the present invention, the working bath in-
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cludes one or the combination of several of an alkaline
wash bath, a pickling bath, an electroplating bath, a re-
flowing bath, a passivation bath and a fluxing bath. The
test apparatus can simulate the whole process of contin-
uous strip steel production, including technical process-
es, such as alkaline wash, pickling, electroplating and
passivation, and not only can simulate the whole process,
but also can separately simulate one technical process,
separate simulations do not interfere with one another,
and thereby the accuracy of test effects is further en-
sured. The rest of structures and advantages are exactly
the same as those of the example 1.
[0023] Example 3: See FIG. 3, as an improvement of
the present invention, a heater (17) and a temperature
controller are arranged in the reservoir, a centrifugal
pump (20) injects working solution into the working bath
(3) after the solution is heated to set temperature, and
the upper part of the working bath (3) is provided with
overflow orifices (12) to ensure the height of solution lev-
el. The bottom is provided with a weep hole (16) to ensure
that no test solution remains under a non-working state.
The flow velocity of the solution is regulated by the flow
of the centrifugal pump (20), the centrifugal pump (20)
adopts a variable-frequency motor, and flow can be con-
trolled by changing the rotational speed of the motor. The
rest of structures and advantages are exactly the same
as those of the example 1.
[0024] Example 4: See FIG. 1, as an improvement of
the present invention, the motors are a rotating motor (1)
and a vertical lifting motor (2), and the vertical lifting motor
(2) is connected to a rotating platform to realize vertical
motion; the rotating motor is connected to a moving screw
of the vertical lifting motor, high speed rotation of the
working electrode system is realized by means of the
transmission shaft, the vertical lifting motor realizes ver-
tical motion, the rotating motor realizes the high-speed
rotation of the working electrode system, the whole proc-
ess of high-speed strip steel production is simulated by
adjusting the rotational speed of the rotating motor, and
the speed control range is between 0m/min and
350m/min. The rest of structures and advantages are
exactly the same as those of the example 1.
[0025] Example 5: See FIG. 1 to FIG. 1-2, as an im-
provement of the present invention, the working elec-
trode system (5) comprises an upper sealing ring nut
(21), a lower sealing ring nut (22), an upper sealing ring
(23), a lower sealing ring (25) and a polytetrafluoroeth-
ylene filling layer (26), the upper sealing ring and the
lower sealing ring are arranged respectively on the upper
and lower sides of the polytetrafluoroethylene filling layer,
and are fixed respectively by the upper sealing ring nut
and the lower sealing ring nut, the working electrode sys-
tem (5) also comprises carbon brushes (25), and the car-
bon brushes (25) are arranged inside the polytetrafluor-
oethylene filling layer. The carbon brushes are arranged
inside the polytetrafluoroethylene filling layer, the carbon
brushes have good conductivity, wear resistance and
corrosion resistance, consequently, strip steel has good

conductivity, and the conductive effect is enhanced; and
the upper round sealing ring and the lower round sealing
ring are sleeved respectively on the upper side and the
lower side of the polytetrafluoroethylene filling layer to
prevent electroplating solution from flowing into a part
between the polytetrafluoroethylene and the specimen
working electrode (14), causing the shift of the specimen
working electrode (14), and affecting the electroplating
effect. The rest of structures and advantages are exactly
the same as those of the example 1.
[0026] Example 6: See FIG. 1 and FIG. 3, as an im-
provement of the present invention, the auxiliary elec-
trode (9) is shaped like a cylinder, the specimen working
electrode (14) is inserted into the center of the auxiliary
electrode via a working platform, both are connected to
the rectifier to form a closed loop, and the functions of a
cathode and an anode can be exchanged by changing
the positive and negative electrodes of the rectifier, so
as to simulate the process of cathode and anode ex-
change in the processes of alkaline wash and pickling.
The rest of structures and advantages are exactly the
same as those of the example 1.
[0027] Example 7: See FIG. 4, as an improvement of
the present invention, a sprinkler is arranged in the clean-
ing bath (18), the sprinkler comprises nozzles (19) and
a pipeline connected to the nozzles, and the nozzles are
connected to the centrifugal pump (20) through the pipe-
line. In the process of a test, after a specimen moves to
a specified position via the rotating platform, the vertical
lifting motor places the specimen at a specified position
of the working bath. After working for a certain period of
time, the vertical lifting motor lifts the specimen out of the
working bath, and the rotating platform moves the spec-
imen to the cleaning bath. After the specimen arrives at
a specified position of the cleaning bath, the nozzles in
the cleaning bath automatically perform sprinkling to
clean the specimen, preventing the subsequent test from
being affected, and the cleaned specimen enters the next
working process. The rest of structures and advantages
are exactly the same as those of the example 1.
[0028] Example 8: See FIG. 5, a quenching bath (30)
is arranged on the bottom in the reflowing bath, an in-
duction coil (28) is arranged at the middle upper part of
the reflowing bath, and the induction coil (28) is connect-
ed to the rectifier, an on-line infrared temperature detec-
tor (29) is arranged in the induction coil, wherein the on-
line infrared temperature detector (29) is connected to a
temperature controller, and is used to measure the sur-
face temperature of strip steel. A reflowing function and
a quenching function are realized in the reflowing bath,
the strip steel rotates at certain speed, and passes
through the induction coil (28) from top down at constant
speed, and thereby a good reflowing effect can be en-
sured. The reflowing coil is located at the middle upper
part of the bath, the quenching bath (30) is located on
the bottom, and the reflowing coil is 20cm high, and is
connected to the rectifier; the on-line infrared tempera-
ture detector is arranged at the middle of the reflowing
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coil, is connected to the temperature controller, and is
used to measure the surface temperature of the strip
steel; when the strip steel gets into the reflowing coil, the
rectifier is started, and the surface temperature of the
strip steel is monitored by the infrared temperature de-
tector; after completely passing through the reflowing
coil, the strip steel gets into the quenching bath on the
bottom of the reflowing bath and is quenched; a tinned
plate (2.8g/m2) is taken as an example, the rotational
speed of the strip steel is 100r/min, and when the time
which the strip steel takes to get into the reflowing coil
and completely leave the reflowing coil is 4.8s to 5.5s,
the reflowing effect of the tinned plate is good.
[0029] Example 9: See FIG. 6 and FIG. 7, as an im-
provement of the present invention, the working elec-
trode system (5) can also be so configured that the work-
ing electrode system (5) comprises a fastening nut (32),
a fastening bolt (31), an upper sealing ring (23), a lower
sealing ring (24), a bottom cover (27), a polytetrafluor-
oethylene filling layer (26) and carbon brushes (25),
wherein the carbon brushes are horizontal carbon brush-
es and vertical carbon brushes, there are four horizontal
carbon brushes and four vertical carbon brushes, the hor-
izontal carbon brushes are located inside the poly-
tetrafluoroethylene filling layer (26), the four horizontal
carbon brushes are perpendicular in pairs, the outer ends
of the horizontal carbon brushes are connected respec-
tively to the vertical carbon brushes embedded in a
groove of the outer wall of the polytetrafluoroethylene
filling layer, the inner ends of the horizontal carbon brush-
es extend into the transmission shaft, and the horizontal
carbon brushes are not in direct contact. When the fas-
tening bolt is screwed into the fastening nut, the four hor-
izontal carbon brushes are pushed away, the horizontal
carbon brushes push away the vertical carbon brushes
to be in tight contact with a specimen, and thereby the
specimen working electrode, the transmission shaft and
the carbon brushes form a three-in-one conductor; the
upper sealing ring (23) and the lower sealing ring (24)
are arranged respectively on the upper part of the poly-
tetrafluoroethylene filling layer and the bottom cover; one
end of the fastening bolt is big, the other end is small,
and the adoption of the big- and small-end arrangement
facilitates screwing and unscrewing the fastening bolt;
when the fastening bolt is screwed, the small end of the
fastening bolt pushes away the four horizontal carbon
brushes, as a result, the vertical carbon brushes embed-
ded in the groove of the outer wall of the polytetrafluor-
oethylene filling layer are pushed away, the vertical car-
bon brushes are connected tightly to the specimen, the
contact area between the specimen, the carbon brushes
and the transmission shaft is enlarged, and the conduc-
tive effect is improved; and the small end of the fastening
bolt is made of a conductive material. The bottom of the
polytetrafluoroethylene filling layer is provided with an
internal thread, and the upper part of the bottom cover
is provided with an external thread. The interior of the
polytetrafluoroethylene filling layer is hollow, the bottom

cover is connected to the internal thread of the bottom
of the polytetrafluoroethylene filling layer through the ex-
ternal thread, and the upper sealing ring and the lower
sealing ring can firmly fix the specimen on the outer wall
of the working electrode system. After the cylindrical strip
steel sleeves the outer wall of the polytetrafluoroethylene
filling layer from the bottom, the fastening bolt is screwed
into the fastening nut, as a result, the carbon brushes on
the outer wall of the polytetrafluoroethylene filling layer
are pushed away around to be in tight contact with the
inner wall of the strip steel, and the strip steel, the trans-
mission shaft and the carbon brushes form a three-in-
one conductor. The bottom cover is then screwed, at this
moment, the strip steel is wrapped by the upper sealing
ring and the lower sealing ring, and the good sealing ef-
fect can prevent the solution from entering the inner wall
of the specimen to affect the test effect. When the spec-
imen needs to be taken down after the test is complete,
the bottom cover needs to be unscrewed first, at this mo-
ment, the specimen cannot be taken down, and if the
specimen is forcibly taken down, the carbon brushes will
be damaged; the fastening bolt is then unscrewed, so
that the carbon brushes embedded in the outer wall of
the polytetrafluoroethylene filling layer retract into the pol-
ytetrafluoroethylene filling layer; finally, the specimen is
taken down, and other tests are carried out. The rest of
structures and advantages are exactly the same as those
of the example 1.
[0030] Example 10: See FIG. 1 to FIG. 7, a test method
adopting the test apparatus. The test method is as fol-
lows: the test process can be controlled automatically;
test parameters are set before a test begins, firstly, a test
type (alkaline wash, pickling, electroplating, reflowing,
passivation or the combination of them) needs to be set,
and secondly, working parameters, including bath solu-
tion temperature, current density, retention time of a
specimen in bath, etc., are set; after parameter setting,
a system is prepared, so that the test apparatus is in a
standby state; after system preparation is complete, the
system requests an operator to send an instruction for
starting the test; and after the system receives the in-
struction, the test process is carried out automatically
until all test work is complete. The test apparatus simu-
lates the whole process of continuous strip steel produc-
tion, including technical processes, such as alkaline
wash, pickling, electroplating, reflowing and passivation,
or separately simulates one technical process, the whole
process of continuous strip steel production is simulated
by adjusting the trends and rotational speeds of the two
motors, the horizontal motion and vertical motion of strip
steel can be realized, and the rotational speed control
range is between 0m/min and 350m/min.
[0031] The test apparatus also has a reflowing step
and a quenching step to implement the production of a
plated plate, such as a tinned plate, by the reflowing step,
a strip steel specimen is first dipped in flux by a moving
unit, and is lifted to an induction heater of a moving sup-
port for reflowing after dipping, and after reflowing is com-
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plete, the specimen is immersed into water of the clean-
ing bath, so that the quenching function is carried out.
[0032] The present invention can also combine at least
one of the technical features of the embodiments 2, 3, 4,
5, 6, 7 and 8 and the embodiment 1 together to form a
new embodiment.
[0033] The present invention can also combine at least
one of the technical features of the embodiments 2, 3, 4,
6, 7, 8 and 9 and the embodiment 1 together to form a
new embodiment.
[0034] It is to be illustrated that the above-mentioned
examples are not used to limit the protection scope of
the present invention, and all equivalent modifications or
replacements that are made on the basis of the above-
mentioned technical solution fall within the scope pro-
tected by the claims of the present invention.

Claims

1. A test apparatus for simulating high-speed continu-
ous electroplating of strip steel, characterized in
that the test apparatus comprises a supporting un-
derframe, a workbench is arranged on the supporting
underframe, a working bath is fixed on the work-
bench, the test apparatus also comprises a working
electrode system, a circulating pump, a reservoir, a
cleaning bath, a transmission shaft, an auxiliary elec-
trode and a specimen working electrode, the reser-
voir is arranged under the working bath, the trans-
mission shaft is connected to the working electrode
system, both the auxiliary electrode and the working
electrode system are connected to a rectifier to form
a closed loop, the specimen working electrode is
mounted on the working electrode system, and by
adjusting the rotation of motors, a high-speed strip
steel production process is simulated.

2. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim
1, characterized in that the working bath includes
one or the combination of several of an alkaline wash
bath, a pickling bath, an electroplating bath, a reflow-
ing bath, a passivation bath and a fluxing bath.

3. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim
2, characterized in that a heater and a temperature
controller are arranged in the reservoir, the upper
part of the working bath is provided with overflow
orifices, the bottom is provided with a weep hole, the
flow velocity of solution is regulated by the flow of a
centrifugal pump, the centrifugal pump adopts a var-
iable-frequency motor, and flow control is realized
by changing the rotational speed of the motor.

4. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim

3, characterized in that the motors are a rotating
motor and a vertical lifting motor, and the vertical
lifting motor is connected to a rotating platform to
carry out vertical motion; the rotating motor is con-
nected to a moving screw of the vertical lifting motor,
and high speed rotation of the working electrode sys-
tem is realized by means of the transmission shaft.

5. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim
4, characterized in that the working electrode sys-
tem comprises an upper sealing ring nut, a lower
sealing ring nut, an upper sealing ring, a lower seal-
ing ring and a polytetrafluoroethylene filling layer,
the upper sealing ring and the lower sealing ring are
arranged respectively on the upper and lower sides
of the polytetrafluoroethylene filling layer, and are
fixed respectively by the upper sealing ring nut and
the lower sealing ring nut, the working electrode sys-
tem also comprises carbon brushes, and the carbon
brushes are arranged inside the polytetrafluoroeth-
ylene filling layer.

6. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim
4, characterized in that the specimen working elec-
trode comprises a fastening nut, a fastening bolt, an
upper sealing ring, a lower sealing ring, a bottom
cover, a polytetrafluoroethylene filling layer and car-
bon brushes, wherein the carbon brushes are hori-
zontal carbon brushes and vertical carbon brushes,
the carbon brushes are embedded in the outer wall
of the polytetrafluoroethylene filling layer, and ex-
tend to the internal axis of the polytetrafluoroethylene
filling layer, and the upper sealing ring and the lower
sealing ring are arranged respectively on the upper
part of the polytetrafluoroethylene filling layer and
the bottom cover.

7. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim
6, characterized in that there are four horizontal
carbon brushes and four vertical carbon brushes,
the horizontal carbon brushes are located inside the
polytetrafluoroethylene filling layer, the four horizon-
tal carbon brushes are perpendicular in pairs, the
outer ends of the horizontal carbon brushes are con-
nected respectively to the vertical carbon brushes
embedded in a groove of the outer wall of the poly-
tetrafluoroethylene filling layer, the inner ends of the
horizontal carbon brushes extend into the transmis-
sion shaft, and the upper sealing ring and the lower
sealing ring are arranged respectively on the upper
part of the polytetrafluoroethylene filling layer and
the bottom cover; one end of each fastening bolt is
big, the other end is small, and the small end of each
fastening bolt is made of a conductive material; the
bottom of the polytetrafluoroethylene filling layer is
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provided with an internal thread, and the upper part
of the bottom cover is provided with an external
thread.

8. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim
5 or 7, characterized in that a quenching bath is
arranged on the bottom in the reflowing bath, an in-
duction coil is arranged at the middle upper part of
the reflowing bath, the induction coil is connected to
the rectifier, and an on-line infrared temperature de-
tector is arranged in the induction coil, wherein the
on-line infrared temperature detector is connected
to a temperature controller, and is used to measure
the surface temperature of strip steel.

9. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim
8, characterized in that the auxiliary electrode plate
is shaped like a cylinder, the specimen working elec-
trode is inserted into the center of the auxiliary elec-
trode plate via a working platform, both are connect-
ed to the rectifier to form a closed loop, and the func-
tions of a cathode and an anode can be exchanged
by changing the positive and negative cathodes of
the rectifier, so as to simulate the process of cathode
and anode exchange in the processes of alkaline
wash and pickling.

10. The test apparatus for simulating high-speed contin-
uous electroplating of strip steel according to claim
9, characterized in that a sprinkler is arranged in
the cleaning bath, the sprinkler comprises nozzles
and a pipeline connected to the nozzles, and the
nozzles are connected to the centrifugal pump
through the pipeline.

11. A test method adopting the test apparatus as claimed
in any one of claims 1-10, characterized in that the
test method is as follows: the test process can be
controlled automatically; test parameters are set be-
fore a test begins, firstly, a test type (alkaline wash,
pickling, electroplating, reflowing, passivation or the
combination of them) needs to be set, and secondly,
working parameters, including bath solution temper-
ature, current density, retention time of a specimen
in the bath, etc., are set; after parameter setting, a
system is prepared, so that the test apparatus is in
a standby state; after system preparation is com-
plete, the system requests an operator to send an
instruction for starting the test; and after the system
receives the instruction, the test process is carried
out automatically until all test work is complete.

12. The test method according to claim 11, character-
ized in that the test apparatus also has a reflowing
step and a quenching step to implement the produc-
tion of a plated plate by a reflowing procedure, a strip

steel specimen is first dipped in flux by a moving unit,
and is lifted to an induction heater of a moving sup-
port for reflowing after dipping, and after reflowing is
complete, the specimen is immersed into water of
the cleaning bath, so that the quenching function is
carried out.
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