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Electric spindle use and installation instructions

The electric spindle is a high-speed, high-rigidity, precision motor. It is supported
by precision rolling bearings, lubricated with grease, and cooled by external
circulating water. The engraving (milling) spindle is generally used vertically. The
correct method is directly used.

Affects the quality of engraving and engraving and milling, as well as the working
life of the spindle.

1. Avoid impact and strong impact, especially the end of the spindle and the front
cover must not be impacted, otherwise the precision bearings and the accuracy of
the spindle will be damaged, resulting in the loss of spindle rotation accuracy.

2. Correct installation and clamping

Before installation, make sure that the spindle motor is in a normal state, which
mainly means that there is no damage to the appearance, and the spindle rotates
evenly. Use a 500V shake meter to check that the stator's insulation resistance to
ground is above 100 M Q. The tolerance between the outer diameter of the
sleeve of the spindle motor and the clamping seat hole must ensure that the sleeve
of the spindle motor can smoothly slide into the seat hole. Under no circumstances
should a hammer or other tools be used to position the spindle, and the clamping
force should not be too large. Otherwise, it will cause the deformation of the ball
raceway of the precision bearing, which will affect the accuracy and life of the
spindle. After clamping, check that the runout of the centering surface of the
taper hole at the front end of the spindle should not be greater than 0.005MM.

3. Collet (ER type) pressure cap and cutter installation

The installation of the tool must ensure the accuracy of rotation, otherwise it will
produce severe vibration, which will affect the quality and efficiency of engraving
(milling) and bearing life. The collet, pressing cap and cutter and the taper hole at
the front end of the spindle must be cleaned very carefully. Avoid using too much
force when assembling and disassembling the cutter.

After assembly, check the tool's root runout. If 0.015MM is out of tolerance,
correct it by repeatedly relaxing and tightening and adjusting the contact surface of
the tool shank. If there is no improvement, check whether the contact surfaces are
in a normal state. Avoid knocking randomly.

4. Must start before starting

1) Make sure that the circulating cooling water required for the spindle sleeve is
turned on. The temperature of the cooling water should generally not exceed
35 ° C, butit should not be too low. It should not be directly connected to tap
water. The condensation caused by cold affects the insulation and rust of the
bearing. The cooling water flow can generally be 3-5L / MIN. The cooling water
should be clean and free of debris to prevent clogging the channel. The amount
of water in the cooling water tank is about 50L-100L. AB-25 or AB-50 is
recommended for the water pump. The water inlet and outlet cannot be too
close together, and the water must be cooled in the tank, and the temperature
difference between the inlet and outlet water can reach 2-3 ° (C, and the cooling
effect cannot be avoided due to the circulation of hot water.



2) Make sure that the matching relationship between the power supply voltage,
frequency and the spindle is correct. Set the U / F curve of the inverter according to
the voltage-frequency correspondence provided in the spindle brand data or the
product test report. The core is connected to the UVW of the inverter. When
starting, you should jog first to check the direction of the main axis. (The main
shaft should be rotated counterclockwise when viewed from the shaft extension
end.) If it is reversed, the car should be turned off immediately, the power should
be cut off, and any two of the three incoming lines should be reversed.

The newly activated spindle motor should be run at low speed first. It is
recommended to run at half speed for 0.5-1.0 hours before entering high speed.
Generally, the spindle motor is started by frequency and pressure regulation, and
every effort should be made to avoid sudden full voltage start. The startup time
is about 10 seconds.

5.Run

According to U / F curve, adjust the frequency of the inverter to get various
speeds. At this time, the inverter voltage will be automatically adjusted to the
required value. Inlow-speed operation, the voltage can be slightly increased in
order to properly increase the torque. Generally, it can be controlled to float about
20% of the nominal value, and it is appropriate that the working current value
approaches the rated value (ampere). The engraving and milling electric spindle
is not allowed to run at excessive speed. In a certain output frequency range, the
mechanical resonance point of the load device (engraving and milling spindle) may
be encountered, causing noise and vibration to increase. At this time, you should
avoid this frequency to work, and noise and vibration can be improved.

During normal operation, you should do one listening, two touching, three
checking, and try to avoid sudden braking, and shut down the car in time when the
tool is stuck.

I heard ---- listen to the main shaft motor running sound for dry friction and
strange screams. If you find any abnormality, please close the car and check in
time.

Second touch: Touch the front cover or sleeve to check whether the heat and
vibration are stable. If the heat and vibration are intensified, close the car and
checkin time. (Bearing temperature <90 ° c, stator winding <130 ° )

Three inspections-check whether the quality of the processed parts is stable, if
there is a big change, close the car and check in time.

At the end of each day, the power should be turned off and the spindle stopped,
and then the water pump should be turned off to stop the water supply, and the
spindle motor should be wiped clean.

6, maintenance

Under normal use, the spindle motor should be disassembled, washed and
reassembled for about one year. This can ensure bearing accuracy and prolong
service life. In order to ensure that the spindle motor can work normally and



properly, its disassembly and assembly must be performed by an experienced
professional operator in a clean environment and using suitable tools. Avoid
knocking randomly. For the unused electric spindle, use compressed air to blow
away the remaining water in the water cavity. The sleeve and the shaft hole of the
shaft head should be oiled to prevent rust and placed in a cool and dry place.

Thanks I. Preparation before installation

1. The working environment temperature of GDJ series water-cooled electric
spindle is usually-10 'C ~ 40 C.

2. Before installation, first turn the spindle of the electric spindle by hand. It
should be flexible and without blocking.

3. Use a 500V shaker to check that the stator insulation resistance is not less than
100M Q.

4. Put the electric spindle that meets the above requirements into the machine
base. The housing of the electric spindle takes the fit of the mounting hole of the
machine base as a sliding fit. It is strictly forbidden to clamp the electric spindle
on the front and rear bearing parts to prevent the bearing chamber from deforming
and jamming the bearing to cause early damage to the bearing. The clamping
force should not be too large, and the electric spindle should not be loosened
when it is installed in the machine base.

First, preparations before installation

1. The working environment temperature of GDZ series water-cooled electric
spindle is usually-10 'C ~ 40 C.

2. Before installation, first turn the spindle of the electric spindle by hand. It
should be flexible and without blocking.

3. Use a 500V shaker to check that the stator insulation resistance is not less than
100M Q.

4. Put the electric spindle that meets the above requirements into the machine
base. The housing of the electric spindle takes the fit of the mounting hole of the
machine base as a sliding fit. It is strictly forbidden to clamp the electric spindle
on the front and rear bearing parts to prevent the bearing chamber from deforming
and jamming the bearing to cause early damage to the bearing. The clamping
force should not be too large, and the electric spindle should not be loosened
when it is installed in the machine base.

Second, use correctly

1. Connect the water inlet and outlet pipe joints of the electric spindle according
to the requirements, and check whether the connection is leaking and smooth.
The cooling system of the water-cooled electric spindle should be connected to the
main switch of the machine tool; the cooling system should work continuously
after the machine is turned on until the machine is stopped; Min., The small
electro-spindle takes the small value, and the large electro-spindle takes the large
value. Separate water tank is required for the coolant, and the coolant needs to be
replaced regularly every month. The temperature of the coolant should be lower
than the ambient temperatureby3to5 ° C. Well controlled at about25 ° C.

2. The inverter should be matched with the voltage, power and frequency of the



electric spindle for matching use. To set the inverter, first set the reference
frequency of the inverter. The reference frequency of the inverter is set according
to the highest frequency of the electric spindle. The maximum frequency, turning
frequency and corresponding voltage of the inverter are set according to the
frequency and voltage curve of the electric spindle; the current of the inverter is
set according to the rated current of the electric spindle; the carrier frequency is
set according to the power of the electric spindle, and the electric spindle smaller
than 10kw is set at 8kHz The setting is greater than 10kw, the electric spindle is
set at 5kHz; the increase and decrease times are set at about 10s. If the starting
current exceeds the rated current for protection, the increase and decrease time
should be extended. Too short acceleration and deceleration time may cause the
front nut to loosen.

3. Connect the inverter to the three-phase power supply of the electric spindle.
The three-phase power cord of the inverter should be welded to the pins 1 (U1), 2
(V1), and 3 (W1), and the 4 pin is the ground wire. The inverter is then connected
to an external power source. After turning on the power, the inverter jogs and
observes whether the rotation direction of the electric spindle is consistent with
the direction indicated by the electric spindle. If the rotation direction is
inconsistent, it should be turned off and corrected immediately. The electric
spindle is strictly prohibited to run in the wrong rotation direction. The
connection between the electric spindle and the inverter should not exceed 25m.

4. When the electric spindle is installed with a tool, the dirt on the shaft head
taper hole and the surface of the spring collet should be cleaned to avoid reducing
accuracy. Special tools should be used when clamping and disassembling tools.
Be careful not to use excessive force when clamping and disassembling.

5. Due to the limitation of the limit speed of grease lubrication of precision
angular contact ball bearings, the electric spindle is not allowed to run at high
speed. Over-speed operation will cause burnout of precision angular contact ball
bearings.

6. When the electric spindle is working normally, do one listening, two touching,
and three watching three links. When you hear the abnormal sound of the
electric spindle, you should shut down and check in time if you find any abnormal
sound. Second, check whether the electric spindle's heat and vibration are stable.
If the heat and vibration increase, shut down and check in time. Thirdly, see if the
quality of the surface being processed is stable, if it is unstable, shut down and
check in time.

Third, the common problems of electric spindle operation

During normal operation, the electric spindle often encounters heating. When the
surface temperature of the water-cooled electric spindle and the ambient
temperature exceed 15 ° C, it can be considered as heating. Need to shut down
and check, first use a thermometer to check whether the temperature of the
coolant in the cooling water tank exceeds the ambient temperature. If it exceeds,
replace the coolant below the ambient temperature in a timely manner. If there
is no problem with the cooling water tank, you should check whether the cooling



water channel of the electric spindle is blocked and whether the cooling liquid is
clean. The cooling liquid should be replaced regularly one month at the same time.
At the same time, the cooling water tank should be equipped with a dust
protection device.

Fourth, maintenance and upkeep

1. When abnormal sound or vibration is found during the operation of the electric
spindle, the bearings should be stopped immediately to check the bearings, and
new bearings must be replaced if necessary. When an abnormal smell or sudden
stop occurs during operation, the power should be cut off immediately, and the
stator's resistance to ground and three-phase resistance should be measured with
a shaker. The loss of insulation resistance means the stator is burned out. The
stator should be returned to the factory for replacement.

2. When the electro-spindle is inactive for a long time, compressed air should be
used to blow away the residual cooling liquid in the cooling pipe, and the
electro-spindle should be anti-rusted. After the electric spindle is stored or
deactivated for 6 months, it must be replaced with new grease before use,
otherwise it will affect the life of the electric spindle.

3. In order to prolong the service life of the electro-spindle, the new
electro-spindle or the new-spindle electro-spindle should be equally divided into 4
to 8 gears in the speed range, and the speed will be increased after each segment
runs for 30 minutes, to avoid direct high-speed operation and shorten the bearing
Service life. After the holidays, turn on the electric spindle to run without load for
half an hour before starting work.
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First adjust the number direction, as shown in the figure above, and distinguish
the numbers. Among them, the silver plug: 1.2.3 is connected to the inverter U.V.W,
4 ground wire or not connected to the green plug: 2.3.4 is connected to the inverter
U.V.W, 1 ground wire or not. If the motor is reversed, two U.V.W wires can be
exchanged arbitrarily.



