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. JAPANESE INDUSTRIAL STANDARD JIS

Two-phase servomotors C 4907-1991

1. Scope

This Japanese Industrial Standard specifies totally enclosed self cooled
. two-phase servomotors of a frequency of 50 Hz or 60 Hz and an output of
10 W or less, mainly for use in industry (hereafter referred to as the

"servomotors").
Remarks: The following Standards are cited in this Standard:
JIS B 0401-Limits and Fits for Engineering
JIS C 3307-600 V Grade Polyvinyl Chloride Insulated Wires
JIS C 4004-General Rules for Rotating Electrical Machines

. 2. Standard service conditions

The standard service conditions shall be as follows:

(1) Ambient temperature - 10 to + 50°C

(2) Relative humidity 45 to 85%

(3) Altitude 2000 m or under

(4) Voltage fluctuation range 90 to 110 % of the rated voltage

(5) Frequency fluctuation range 95 to 105% of the rated frequency
3. Ratings

3.1 Rated voltage The rated voltage shall be as given in Table 1. The
exciting voltage, where two-phase running is carried out by a capacitor,

‘ shall be prescribed by the source voltage, and by the control voltage in the

case of split or center tapped control winding shall be prescribed by the
value when the control windings are used in sereis.

Table 1. Rated voltages
Unit: V

Rated voltage

Exciting voltage | 100 200

Control voltage 12 25 100 200

3.2 Maximum output of rotor shaft The maximum output of the rotor
shaft at the rated voltage and rated frequency shall be as given in Table 2.
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Table 2. Maximum output of rotor shaft
Unit: W

Maximum output of rotor shaft

0.2 0.4 1 2 3 5 7.5 10

3.3 Reduction ratio The reduction ratio shall be as given in Table 3.

Table 3. Reduction ratio

Reduction ratio

1 1 1 1
10 30 60 120

4. Performance l

4.1 Temperature rise When the servomotor is subjected to the test of
6.2.2, the temperature rises of the various parts shall not exceed the

appropriate limits of temperature rise of Table 4. The reference ambient
temperature shall be 50°C.

Table 4. Limits of temperature rise

Unit: °C
Class-A insulation Class-E insulation Class-B insulation
Place of
heasurement Thermometer | Resistance | Thermometer | Resistance | Thermometer | Resistance
method method method method method method
Stator winding - 55 - 70 - 80
Bearing and 55 _ 70 _ 80 _
reduction gear )
frl;ggggifvﬁgiﬁ Any temperature which is not impedimental mechanically, and .
is not insulated causes no damage to neighbouring insulation

Remarks: The measuring method of the temperature and the coolant
temperature shall be in accordance with JIS C 4004.

4.2 Insulation resistance When the servomotor is subjected to the test
of 6.2.3, the insulation resistance shall be 30 MQ or over.

4.3 Dielectric withstand voltage When the servomotor is subjected to P
the test of 6.2.4, it shall withstand the test voltage.

4.4 No-load starting voltage When the servomotor is subjected to the
test of 6.2.5, its maximum no-load starting voltage shall not exceed 3 % of

the rated control voltage. The voltage shall not exceed 5% for servomotors
with a reduction gear.
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4.5 Starting torque When the servomotor is subjected to the test of
6.2,6, the starting torque shall be equal to or more than the appropriate
vlaue given in Table 5 in correlation with the classification by output. For
other than 60 Hz two-pole servomotor, the torque shall be not less than
the torque calculated from the equation given below.

Table 5. Starting torque

Unit: N+ m
Classification
by output W 0.2 0.4 1 2 3 5 7.5 10
Starting
torque 0.002 | 0.004 0.01 0.02 0.03 0.05 0.055 | 0,073
30
Ts:T‘fB
where, 1: starting torque (N-m)

starting torque given in Table 5 (N-m)
P: number of poles

f:+ rated frequency (Hz)

4.6 Single-phase operating performance When the servomotor is subjected
to the test of 6.2.7, motors of under 5 W shall not continue revolution.

4.7 Resistance to vibration When the servomotor is subjected to the test
of 6.2.8, there shall be no damage to the various parts, and the results
shall satisfy the requirements of 4.2 and 4.4; and when it is further
subjected to no-load running for 1 min under the rated voltage, there shall
be no abnormality.

4.8 Resistance to impact When the servomotor is subjected to the test of
6.2.9, there shall be no damage to the various parts, and the results shall

‘ satisfy the requriements of 4.2 and 4.4; and when it is further subjected to
‘ no-load running for 1 min under the rated voltage, there shall be no ab-
normality.

4.9 Resistance to cold and heat When the servomotor is subjected to
the test of 6.2.10, there shall be no damage to the various parts, and
starting shall be easy after being subjected to low temperature.

The test results shall satisfy the requirements of 4.2 and 4.4, and when
it is further subjected to no-load running for 1 min under the rated voltage,
there shall be no abnormality.

4.10 Resistance to moisture When the servomotor is subjected to the test
of 6.2.11, the results shall satisfy the requirements of 4.2 and 4.4.

5. Construction

5.1 Construction in general The servomotor shall be made from materials
of good quality, be convenient for handling, and have sufficient mechanical

. strength.
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The reduction gear attached to a servomotor shall be made from material
of good quality, be smooth with low play, and have sufficient mechanical
strength.

5.2 DMounting structure and its dimensions The mounting structure of
the servomotor and its dimensions shall generally conform to Attached Figs.
1 to 3 for motors without a reduction gear and to Attached Figs. 4 to 6 for
motors with a reduction gear.

5.3 Lead wire The lead wire used shall be the p.v.c. insulated wire of
JIS C 3307 or wire at least equivalent, and shall be firmly fixed to the body
and protected from mechanical damage at the entry.

The length of the lead wire shall generally be 30 cm.

5.4 Terminal marks and color coding of lead wire The terminal marks and
the color coding of lead wires shall generally be as given in Attached Fig. 7
for servomotors and Attached Fig. 8 for two-phase tachometer generators,
and if color coding is used, the terminal marks may be omitted. .

Where the connection is made as given in Attached Fig. 7, the relation-
ship between the terminal marks and color coding of lead wires of the
servomotor and the rotating direction of the output shaft shall be such that
the output shaft rotates clockwise when viewed from the shaft end, in both
servomotors without a reduction gear and those with a reduction gear.

The tachometer generator shall be so arranged that the voltage in
roughly the same phase as the voltage between the terminals of 7 and 9 will
generate between 8 and 10, when the servomotor is run while connected as
given in Attached Fig. 9.

6. Tests

6.1 Standard test conditions and power supply

6.1.1 Standard test conditions The standard test conditions shall be

as follows: .

(1) Ambient temperature 20+ 2°C

(2) Relative humidity 65+5%

If there is no doubt on the test results, the tests may be carried out
within a range of ambient temperature 20 +15°C and relative humidity 65 + 20 %.

6.1.2 Standard test power source The standard test power source
shall be a two-phase source of sinusoidal alternating current of distorsion
factor not exceeding 7% at a frequency of 50 Hz or 60 Hz, the voltage of
which is adjustable smoothly, and the impedance of which is sufficiently low
in comparison with the input impedance of the servomotor. The fluctuation
of frequency shall be within + 3 % of the rated value, and the fluctuation of
phase with respect to the phase difference of 90 degrees between both
phases shall be + 5%.

For the power source for servomotors operated in two-phase by a
capacitor, the above requirements shall be followed as appropriate. .
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