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(54) CONTINUOUS ELECTROPLATING TEST DEVICE SIMULATING DIFFERENT LINEAR SPEEDS 
OF BAND STEEL

(57) The present invention relates to a continuous
electroplating test apparatus capable of simulating dif-
ferent linear velocities of strip steel, characterized in that
the test apparatus comprises a supporting underframe,
a workbench is arranged on the supporting underframe,
a working bath is fixedly arranged on the workbench, the
test apparatus also comprises a working electrode sys-
tem, a transmission shaft, an auxiliary electrode and a
specimen working electrode, the transmission shaft is
connected with the working electrode system, the auxil-
iary electrode and the working electrode system are both
connected with a rectifier to constitute a closed loop, the
specimen working electrode is arranged on the working
electrode system, and the high-speed production proc-
ess of the strip steel is simulated by adjusting the rotation
of a motor. The test apparatus can simulate the whole
process of continuous production of the strip steel, com-
prising alkali washing, pickling, electroplating, passivat-
ing and other technological processes. The whole proc-
ess can be simulated, and a certain technological proc-
ess can also be independently simulated. The simulation
tests do not interfere with one another so as to further
ensure the accuracy of the tests.



EP 3 156 523 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND

Technical Field

[0001] The present invention relates to an electroplat-
ing test apparatus, and particularly relates to a continu-
ous electroplating test apparatus capable of simulating
different linear velocities of strip steel, belonging to the
technical field of electroplating.

Related Art

[0002] The electroplating process is a complex elec-
trochemical process, and the quality of electroplating
products is further related to the plating piece surface
conditions, the bath flow conditions, the relative speeds
of a bath and a plating piece and other factors in addition
to the formula of the bath. Laboratory simulation of elec-
troplating mainly includes two ways of static simulation
and dynamic simulation, and the dynamic electroplating
way is often used to conduct a test in order to truly reflect
the process operating state of electroplating. In an ordi-
nary dynamic test, only one fixed speed can be selected
and used to conduct a simulation test, and the efficiency
is relatively low. The continuous electroplating tests of
different linear velocities can be conducted through a ro-
tating disk electrode, and a potential variation curve can
be monitored by an electrochemical workstation; howev-
er, a test piece obtained by the method is smaller, and
the morphology analysis on different parts of the test
piece cannot be conducted by a scanning microscope to
investigate the plating morphology, grains and other in-
formation. Therefore, there is a need for a continuous
electroplating test apparatus capable of simulating dif-
ferent linear velocities of strip steel.

SUMMARY

[0003] The present invention provides a test apparatus
which has skillful structural design, can realize the high-
speed continuous electroplating of strip steel, also can
obtain the test results of multiple linear velocities through
a single test, and is used to evaluate bath limit electro-
plating performance parameters in order to solve the
technical problems existing in the prior art.
[0004] In order to achieve the above-mentioned object,
the present invention adopts the following technical so-
lution: a continuous electroplating test apparatus capable
of simulating different linear velocities of strip steel is
characterized in that the test apparatus comprises a sup-
porting underframe, a workbench is arranged on the sup-
porting underframe, a working bath is fixedly arranged
on the workbench, the test apparatus also comprises a
working electrode system, a transmission shaft, an aux-
iliary electrode and a specimen working electrode, the
transmission shaft is connected with the working elec-

trode system, the auxiliary electrode and the working
electrode system are both connected with a rectifier to
constitute a closed loop, the specimen working electrode
is arranged on the working electrode system, the function
exchange of an anode and a cathode is realized by
changing the positive and negative electrodes of the rec-
tifier, so as to realize the simulation of the electroplating
and cleaning processes, and the high-speed production
process of the strip steel is simulated by adjusting the
rotation of a motor.
[0005] As an improvement on the present invention,
the motor comprises a rotating motor and a vertical lifting
motor, the vertical lifting motor is used to realize a vertical
movement, and the rotating motor driving a working mo-
tor through the transmission shaft to realize the high-
speed rotation of the working electrode system.
[0006] As an improvement on the present invention,
the working electrode system comprises an upper nut, a
lower nut, an upper gasket, a lower gasket, polytetrafluor-
oethylene and a circular sealing ring, the upper and lower
sides of the polytetrafluoroethylene are respectively pro-
vided with the upper gasket and the lower gasket, and
are respectively fixed by the upper nut and the lower nut,
and the circular sealing ring is arranged around the pol-
ytetrafluoroethylene. The upper nut and the lower nut are
used to fix the polytetrafluoroethylene and the working
electrode, the polytetrafluoroethylene with a threaded
center shaft can be rotated and fastened onto the trans-
mission shaft, the specimen working electrode is
punched in the center and then is fitted to the lower sur-
face of the polytetrafluoroethylene, and the working elec-
trode is fixed by the lower nut. Meanwhile, the circular
sealing ring is sleeved on the upper surface of the poly-
tetrafluoroethylene and the edge part of the lower surface
of the specimen working electrode in a clamping way, so
as to prevent the bath from flowing to a part between the
polytetrafluoroethylene and the specimen working elec-
trode, causing the movement of the working electrode
and affecting the electroplating effect.
[0007] As an improvement on the present invention,
the diameter of the auxiliary electrode is greater than that
of the working electrode system. The phenomenon of
uneven distribution of power lines in the electroplating
process is avoided.
[0008] As an improvement on the present invention,
the workbench is arranged to be a rotating platform. The
platform can freely rotate at an angle of 360 degrees so
as to facilitate the conduction of the test.
[0009] As an improvement on the present invention,
the test apparatus also comprises a moving screw, and
the vertical lifting motor drives the moving screw to con-
duct up-and-down movement.
[0010] As an improvement on the present invention,
the quantity of the working baths is at least one. Gener-
ally, seven working baths are arranged and are respec-
tively configured to conduct related work such as pickling,
alkali washing, fluxing, soft melting, passivating, electro-
plating and cleaning.
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[0011] As an improvement on the present invention,
the working electrode system comprises an internal
threaded bottom cap, a hexagon socket bolt, an annular
seal ring, a stainless steel bottom disc, a spring and an
external threaded housing, the transmission shaft and
the stainless steel bottom disc are welded together, the
spring is fixedly arranged on the transmission shaft
through the hexagon socket bolt, the annular sealing ring
is embedded in the internal threaded bottom cap, and
the internal threaded bottom cap is connected with the
external threaded housing through the annular sealing
ring, so that a solution can be prevented from entering
the working electrode system and affecting the electro-
plating effect; in the technical solution, when the working
electrode system is connected with the transmission
shaft, the contact area can be increased through con-
nection of the spring, so that the good electrical conduc-
tion effect can be maintained.
[0012] As an improvement on the present invention,
the working electrode system is fixedly arranged on the
transmission shaft through fastening threads.
[0013] Compared with the prior art, the technical ad-
vantages are as follows: 1) the test apparatus can sim-
ulate the whole process of continuous production of the
strip steel, comprising alkali washing, pickling, electro-
plating, passivating and other technological processes;
the whole process can be simulated, and a certain tech-
nological process can also be independently simulated;
the simulation tests do not interfere with one another, so
as to further ensure the accuracy of the tests;2) in the
technical solution, the independent process of a vertical
movement and a rotary movement is realized by a com-
bination way of the rotating motor and the vertical lifting
motor; the strip steel obtains certain angular velocities
by adjusting the rotational speed of the rotating motor,
and the angular velocities are converted into different
linear velocities; 3) in the technical solution of the present
invention, under a certain angular velocity, the linear ve-
locities of a round steel plate gradually increase from the
center to the periphery; through the conversion relation-
ship between the angular velocity and the linear velocity,
steel plate specimens of different linear velocities can be
obtained by conducting a single test, and the electroplat-
ing states of the bath at different linear velocities can be
better evaluated, so as to obtain the best working window
of the bath; 4) the test apparatus has the characteristics
of simple and convenient operation, high efficiency, safe
operation, high experimental accuracy and the like; 5) in
the technical solution, various working electrode struc-
tures are provided, so that the solution is prevented from
entering the working electrode, and thus the electroplat-
ing effect is further ensured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a schematic diagram of an overall structure

of a test apparatus according to the present inven-
tion.
Fig. 2 is a diagram of a closed loop according to the
present invention.
Fig. 3 is an enlarged view of a working electrode
system according to the present invention.
Fig. 4 is a structural schematic diagram of another
working electrode according to the present inven-
tion.
Fig. 5 is a vertical view of Fig. 4.

[0015] In the drawings: 1. rotating motor, 2. vertical lift-
ing motor, 3. working bath, 4. supporting underframe, 5.
working electrode system, 6. moving screw, 7. rotating
platform, 8. circulating pump, 9. auxiliary electrode, 10.
reservoir, 11. transmission shaft, 12. upper nut, 13. lower
nut. 14. upper gasket, 15. lower gasket, 16. poly-
tetrafluoroethylene, 17. circular sealing ring, 18. speci-
men working electrode, 19. rectifier, 20. internal threaded
bottom cap, 21. hexagon socket bolt, 22. annular sealing
ring, 23. stainless steel bottom disc, 24. spring, 25. fas-
tening threads, and 26. external threaded housing.

DETAILED DESCRIPTION

[0016] In order to deeply understand and recognize
the present invention, the present invention is further de-
scribed and introduced in conjunction with the accompa-
nying drawings and specific embodiments hereinafter.

Example 1: Refer to fig. 1, a continuous electroplat-
ing test apparatus capable of simulating different lin-
ear velocities of strip steel. The test apparatus com-
prises a supporting underframe 4, a workbench is
arranged on the supporting underframe 4, a working
bath 3 is fixedly arranged on the workbench, and the
test apparatus also comprises a working electrode
system 5, a transmission shaft 11, an auxiliary elec-
trode 9 and a specimen working electrode 18, the
transmission shaft 11 is connected with the working
electrode system 5, the auxiliary electrode 9 and the
working electrode system 5 are both connected with
a rectifier to constitute a closed loop, the specimen
working electrode 18 is arranged on the working
electrode system 5, the function exchange of an an-
ode and a cathode is realized by changing the pos-
itive and negative electrodes of the rectifier, so as to
realize the simulation of the electroplating and clean-
ing processes, and the high-speed production proc-
ess of the strip steel is simulated by adjusting the
rotation of a motor. The test apparatus can simulate
the whole process of continuous production of the
strip steel, comprising alkali washing, pickling, elec-
troplating, passivating and other technological proc-
esses. The whole process can be simulated, and a
certain technological process can also be independ-
ently simulated. The simulation tests do not interfere
with one another, so as to further ensure the accu-
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racy of the tests.
Example 2: Refer to Fig. 1, as an improvement on
the present invention, the motor comprises a rotating
motor 1 and a vertical lifting motor 2, the vertical lifting
motor 2 is used for realizing a vertical movement,
and the rotating motor 1 drives a working motor
through the transmission shaft 11 to realize the high-
speed rotation of the working electrode system. The
remaining structure and advantages are identical to
Example 1.
Example 3: Refer to Fig. 2, as an improvement on
the present invention, the diameter of the auxiliary
electrode 9 is greater than that of the working elec-
trode system 5. The phenomenon of uneven distri-
bution of power lines in the electroplating process is
avoided. The remaining structure and advantages
are identical to Example 1.
Example 4: Refer to Fig. 1, as an improvement on
the present invention, the workbench is arranged to
be a rotating platform 7. The platform can freely ro-
tate at an angle of 360 degrees so as to facilitate the
conduction of the test. The remaining structure and
advantages are identical to Example 1.
Example 5: Refer to Fig. 1, as an improvement on
the present invention, the test apparatus also com-
prises a moving screw 6, and the vertical lifting motor
2 drives the moving screw 6 to conduct up-and-down
movement. The remaining structure and advantages
are identical to Example 1.
Example 6: Refer to Fig. 1, as an improvement on
the present invention, the quantity of the working
bath 3 is at least one. Generally, seven working baths
are arranged and are respectively configured to con-
duct related work such as pickling, alkali washing,
fluxing, soft melting, passivating, electroplating and
cleaning. The remaining structure and advantages
are identical to Example 1.
Example 7: Refer to Fig. 2 and Fig. 3, as an improve-
ment on the present invention, the working electrode
system 5 comprises an upper nut 12, a lower nut 13,
an upper gasket 14, a lower gasket 15, polytetrafluor-
oethylene 16 and a circular sealing ring 17, the upper
and lower sides of the polytetrafluoroethylene 16 are
respectively provided with the upper gasket 14 and
the lower gasket 15, and are respectively fixed by
the upper nut 12 and the lower nut 13, and the circular
sealing ring 17 is arranged around the polytetrafluor-
oethylene. The upper nut 12 and the lower nut 13
are configured to fix the polytetrafluoroethylene 16
and the specimen working electrode 18, the poly-
tetrafluoroethylene with a threaded center shaft can
be rotated and fastened onto the transmission shaft
11, the specimen working electrode 18 is punched
in the center and then is fitted to the lower surface
of the polytetrafluoroethylene 16, and the specimen
working electrode 18 is fixed by the lower nut. Mean-
while, the circular sealing ring 17 is sleeved on the
upper surface of the polytetrafluoroethylene and the

edge part of the lower surface of the specimen work-
ing electrode in a clamping way, so as to prevent
bath from flowing to a part between the poly-
tetrafluoroethylene and the specimen working elec-
trode, causing the movement of the specimen work-
ing electrode, and affecting the electroplating effect.
The remaining structure and advantages are identi-
cal to Example 1.
Example 8: Refer to Fig. 4 and Fig. 5, as an improve-
ment on the present invention, the working electrode
system 5 comprises an internal threaded bottom cap
20, a hexagon socket bolt 21, an annular seal ring
22, a stainless steel bottom disc 23, a spring 24 and
an external threaded housing 26, the transmission
shaft 11 and the stainless steel bottom disc 23 are
welded together, the spring 24 is fixedly arranged on
the transmission shaft 11 through the hexagon sock-
et bolt 21, the annular sealing ring 22 is embedded
in the internal threaded bottom cap 20, and the in-
ternal threaded bottom cap 20 is connected with the
external threaded housing 26 through the annular
sealing ring 22, so that a solution is prevented from
entering the working electrode system and affecting
the electroplating effect; in the technical solution,
when the working electrode system 5 is connected
with the transmission shaft 11, the contact area can
be increased through connection of the spring 24,
so that the good electrical conduction effect can be
maintained. The remaining structure and advantag-
es are identical to Example 1.

[0017] The test process is briefly described as follows:
first, a wafer with a diameter of 10 cm is cut to be ready
for use, and the working electrode system is fixedly ar-
ranged on the transmission shaft 11 through the fasten-
ing threads 25; then, the circular working electrode is
stuck to the bottom of the stainless steel bottom disc 15,
the internal threaded bottom cap 20 with the embedded
annular sealing ring 22 is screwed onto the external
threaded housing 26, and the test can be started by turn-
ing on a power supply; finally, after the test is finished,
the internal threaded bottom cap is unscrewed, so that
the circular working electrode can be removed.
[0018] In the present invention, a novel embodiment
can also be formed by a combination of at least one of
the technical characteristics of Examples 2, 3, 4, 5, 6 and
7 and Example 1.
[0019] In the present invention, a novel embodiment
can also be formed by a combination of at least one of
the technical characteristics of Examples 2, 3, 4, 5,6 and
8 and Example 1.
[0020] It is to be illustrated that the above-mentioned
examples are not used to limit the scope of protection of
the present invention. The equivalent transformations or
replacements made on the basis of the above-mentioned
technical solutions all fall within the scope of the claims
of the present invention.
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Claims

1. A continuous electroplating test apparatus capable
of simulating different linear velocities of strip steel,
characterized in that the test apparatus comprises
a supporting underframe, a workbench is arranged
on the supporting underframe, a working bath is fix-
edly arranged on the workbench, the test apparatus
also comprises a working electrode system, a trans-
mission shaft, an auxiliary electrode and a specimen
working electrode, the transmission shaft is connect-
ed with the working electrode system, the auxiliary
electrode and the working electrode system are both
connected with a rectifier to constitute a closed loop,
the specimen working electrode is arranged on the
working electrode system, and the high-speed pro-
duction process of strip steel is simulated by adjust-
ing the rotation of a motor.

2. The continuous electroplating test apparatus capa-
ble of simulating different linear velocities of strip
steel according to claim 1, characterized in that the
motor comprises a rotating motor and a vertical lifting
motor, and the vertical lifting motor is connected with
a rotating platform to realize a vertical movement;
the rotating motor is connected with a moving screw
of the vertical lifting motor, and the high-speed rota-
tion of the working electrode system is achieved
through the transmission shaft.

3. The continuous electroplating test apparatus capa-
ble of simulating different linear velocities of strip
steel according to claim 2, characterized in that the
diameter of the auxiliary electrode is greater than
that of the working electrode system.

4. The continuous electroplating test apparatus capa-
ble of simulating different linear velocities of strip
steel according to claim 3, characterized in that the
workbench is arranged to be a rotating platform.

5. The continuous electroplating test apparatus capa-
ble of simulating different linear velocities of strip
steel according to claim 3 or 4, characterized in that
the test apparatus also comprises a moving screw,
the moving screw occludes through threads, the ro-
tating motor is connected with the moving screw, and
the vertical lifting motor drives the rotating motor and
the working electrode system to move up and down
through the moving screw.

6. The continuous electroplating test apparatus capa-
ble of simulating different linear velocities of strip
steel according to claim 5, characterized in that the
quantity of the working bath is at least one.

7. The continuous electroplating test apparatus capa-
ble of simulating different linear velocities of strip

steel according to claim 6, characterized in that the
working electrode system comprises an upper nut,
a lower nut, an upper gasket, a lower gasket, poly-
tetrafluoroethylene and a circular sealing ring, the
upper and lower sides of the polytetrafluoroethylene
are respectively provided with the upper gasket and
the lower gasket, and are respectively fixed by the
upper nut and the lower nut, and the circular sealing
ring is arranged around the polytetrafluoroethylene.

8. The continuous electroplating test apparatus capa-
ble of simulating different linear velocities of strip
steel according to claim 6, characterized in that the
working electrode system comprises an internal
threaded bottom cap, a hexagon socket bolt, an an-
nular seal ring, a stainless steel bottom disc, a spring
and an external threaded housing, the transmission
shaft and the stainless steel bottom disc are welded
together, the spring is fixedly arranged on the trans-
mission shaft through the hexagon socket bolt, the
annular sealing ring is embedded in the internal
threaded bottom cap, and the internal threaded bot-
tom cap is connected with the external threaded
housing through the annular sealing ring.

9. The continuous electroplating test apparatus capa-
ble of simulating different linear velocities of strip
steel according to claim 7 or 8, characterized in that
the working electrode system is fixedly arranged on
the transmission shaft through fastening threads.
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