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Precautions for Inverter Driving

1. Constant torque operation

Constant torque operation needs a special motor for the inverter. Contact us especially when operation is in the frequency
range less than 6 Hz.

The sensorless operation mode of our inverter HF-520 permits constant torque operation (0.1-0.4kW : 6-60Hz , 0.55kW :
20-60Hz) of general-purpose motors.

2. Operation in frequency range exceeding the base frequency (60 Hz)

Rated output operation will be carried out in the frequency range exceeding the base frequency. Therefore, the torque will
decrease as the speed increases. Select an appropriate motor capacity according to the machine load characteristics. (See
Fig. 1.)

The frequency exceeding 60 Hz is regarded as the base frequency. The output torque is lower than that at 60 Hz, which is
the standard base frequency, also when V/f is set for constant torque operation.

When such adjustment is made, insufficient torque may result at low frequency or during start-up.

Do not change the base frequency figure for cases other than reduction load characteristics.

3. V/f mode operation of general-purpose inverter

In the case of multiple operation of motors or V/f operation with an inverter that has no sensorless function, it is necessary
to adjust the boost value in compensation for the start-up torque and slow-speed torque. Standard values are usually set
before shipment from manufacturer's factory but overcurrent may result depending on the load condition and
acceleration/deceleration. In such a case, change values appropriately as follows :

a.In the case of a small capacity motor and a small load, a large boost Output frequency [Hz]
setting may cause overexcitation of a motor, leading to overcurrent. In
that case, lower the boost to return to a normal value.

b.In cases where a load is large and overcurrent during start-up and slow-
speed operation easily causes tripping, increase the boost to lower the
current value. If no improvement is observed after boost adjustment, it is
necessary to examine the motor capacity. o

s
.
Boost ""
I o

Base frequency

4. Operation by sensorless vector inverter

Base voltage
Output voltage [V]

Some high-performance inverters of a newest type are equipped with a
sensorless vector operation function. This function is basically valid only when a motor and an inverter are operated in one-
to-one correspondence. The function does not apply to multiple operation or pole-change operation. Products to which
the auto-tuning method is applied do not need adjustment as in the case of V/f operation due to automatic control of the
motor characteristics. Vector operation is carried out on the basis of the motor data read by the inverter, and operation is
controlled instantaneously in accordance with the load condition to continue optimal operation.

When the wiring distance between the motor and inverter becomes long (20 m or more), compensation may be necessary
according to the drop in the line impedance. Select sufficiently thick cables for long distance wiring.

Consult us for long distance wiring.

5.0utput torque characteristics of motor

O Continuous operation characteristics when a general-
purpose motor is driven by an inverter
When a general-purpose motor is

O Total output/torque characteristics curve when AF motor
and SUMITOMO inverter are operated in combination

(%) (%) driven by an inverter, the reduction
~100 — — — — — — torque operation characteristics
Output %%ue Torque curve 920’188 L shown below will appear.
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Note: Constant torque operation is possible from 1 Hz when Fig.1
an axial fan type is used.

6. Motor temperature rise

When a general-purpose motor is combined with an inverter for variable-speed operation, the motor temperature rise may

be slightly greater than if the motor is operated by a commercial power supply.

Possible causes are shown below :

Influence of output waveform -« « Unlike a commercial power supply, the output waveform of an inverter is not a
complete sine wave but includes harmonics; therefore, motor damage will increase,
raising the temperature slightly higher.

Decrease in motor cooling effect during slow-speed

operation =+ ¢ -« ¢ -+« « « <« Amotoriscooled by its own fan. Therefore, when the motor speed is decreased by an
inverter, the quantity of cooling air decreases, reducing the cooling effect.

When a motor is to be operated at frequencies lower than the frequency of a commercial power supply, reduce the load

torque to hold down the temperature rise or use a special motor designed for inverter operation.
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Constant Torque Operation of General-Purpose Motors
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Operation with the following characteristics is possible when our inverter HF-520 series is used for sensorless control in combination with our
general-purpose motors (0.55 kW or less).

A combination with a motor of standard frame size can be used for constant torque operation where an AF motor with a reducer of a larger frame
size has conventionally been used.

Notes: 1. To select the combination with the gearmotor, 48| WH | ERATEEER | EHLoEER A B4
examine the lubrication method and torque KW | Motorframe | &SR feliz] Range of constant | Range of rated output Series of inverter
during slow speed operation and rated output - Vsi;e;s Thermal Class | Frequency range torque operation oo
opgratlon. Speu_fy that inverter operation is 02 T veesm | 1208 6~ 60Hz (1:10) L
desired when placing an order. (Refer to page 86.) 04 | V7Im 6~ 120Hz 60~ 120Hz Sensorless

2. Contact us for 400V class model because 055| V-805 | 130(8) 20 ~ 60Hz (1:3) control

insulation selection is necessary for inverter
operation.

3. When a motor with brakes is to be operated for a long time at slow speed, the cooling effect of the fan will decrease and the brake
temperature will rise substantially.
Contact us for details.

4. Contact us for details when a general-purpose motor is to be operated under V/F control.

. Consult us if Sumitomo inverter SF-420 series is to be used.

6. In case that the general purpose motor is controlled by the inverter, auto-tuning function should be used.
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HF-520 Output Torque Characteristics During Operation in Sensorless Mode
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@ The combination-output torque presupposes that the rating is 100% when the frequency of motor power is 60 Hz.
Continuous operation torque : Allowable torque value that enables continuous operation within motor temperature rise which
is fulfilling the standards.
Short-time maximum torque : Maximum torque that motor can emit while being operated with the inverter. The motor can be
operated for a short time (1 minute) at this torque value.



