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JAPANESE INDUSTRIAL STANDARD JIS C 4212 : 2000

Low-voltage three-phase squirrel-cage
high-efficiency induction motors

1 Scope This Japanese Industrial Standard specifies low-voltage three-phase squir-
rel-cage high-efficiency induction motors of continuous rating at a frequency 50 Hz or
60 Hz exclusively or 50 Hz/60 Hz in common, at a voltage not exceeding 600 V with a
protection system IP2X (protected type) or IP4X (totally enclosed type) which are used
in a place where the coolant temperature is not exceeding 40 ‘C and of which effi-

ciency is higher than that of low-voltage three-phase squirrel-cage induction motors for
general purpose (JIS C 4210) (hereafter referred to as “motors”).

Remarks : The details of protection systems, IP2X and IP4X are as given in JIS C
4034-5.

2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this Standard. The most recent editions
of the standards (including amendments) indicated below shall be applied.

JIS B 0401-1 150 system of limits and fits—Part 1° Bases of tolerances, deviations
and fits

JIS B 0401-2 SO system of limits and fits—Part 2° Tables of standard tolerance
grades and Iimit deviations for holes and shafts

JIS B 0902 Driving and driven machines —Shaft heights
JIS B 1001 Drameter of clearance holes and counterbores for bolts and screws

JIS B 1301 Keys and their corresponding keyways

JIS C 4034-5 FRotating electrical machines — Part 5. Classification of degrees of pro-
tection provided by enclosures of rotating electrical machines (IP code)

JIS C 4210 Low-voltage three-phase squirrel-cage induction motors for general
purpose

IEC 60072-1 Dimensions and output series for rotating electrical machines—Part
1> Frame numbers 56 to 400 and flange numbers 55 to 1 080

3 Ratings
3.1 Rated voltages The rated voltages shall be as stated in table 1.
Table 1 Rated voltages
Unit 'V
Rated voltage
200 220 400 440
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3.2 Rated outputs
used continuously at the shaft and expressed in kilowatt (kW) and the values shall be
as stated in table 2.

The rated output means the mechanical output capable of being

Table 2 Rated outputs
Unit : kW

Rated output

0.2, 04, 0.75, 1.5, 2.2, 3.7, 55, 7.5, 11, 15,
22, 30, 37, 45, b5, 75, 90, 110, 132, 160

18.5,

4 Performances

4.1 Temperature rise The temperature rise shall not exceed the appropriate values
stated in table 3, when the test is carried out in accordance with 7.2.

Table 3 Temperature rise limits
Unit ' K

Resistance method

Part of motor

Thermal insulation

0.2 kW to 0.4 kW

0.75 kW to 160 kW

Stator winding E 75 75
B 85 80
F 110 105

Iron core and all
structural compo-
nents

The temperature rise of these parts shall not adversely affect the
insulating material at and the material close to the said parts under
any circumstances.

4.2 Efficiency The value of efficiency at the time of rated output of motors, when the
test is performed in accordance with the method in 7.8, shall be as given in table 4 for
IP4X motors, and as given in table 5 for IP2X motors.

In addition, for the value of efficiency given in table 4 and table 5, the following toler-
ance shall apply.

—0.15X(100— 1) %

where, 1! Value of efficiency given in table 4 or table 5

4.3 Dielectric withstand voltage When the dielectric withstand voltage test is carried
out in accordance with 7.4, the sample shall withstand the test voltage.

4.4 Voltage and frequency variations during operation Combinations of voltage varia-
tion and frequency variation are classified as being either in zone A or zone B as illus-
trated in figure 1. A motor shall operate continuously at its rated torque without trouble
detrimental to practical service, for the voltage and frequency variations in zone A, and
shall operate at its rated torque without trouble detrimental to practical service in zone B.

Long time operation in zone B is not desirable.

“Without trouble detrimental to practical service” means that the life
of motor is not remarkably shortened, and the efficiency, temperature
rise, etc. do not necessarily have to meet the values stated in this
Standard.

Remarks :
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Voltage p.u.
1.0
/ Zone A
1.05
1433_\
095 0.98 l> 1.02 1.03 Frequency
o N \ p.u.

0.9\7 “-Rating point
0951
0.33

/ 0.90 |

Zone B ‘/
Figure 1 Voltage and frequency limits of motor
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Table 4 Values of efficiency of IP4X motors
Unit - %
N“”‘f;*‘ * poie 2 1 6
Lo | 50 1, 60 T 50 Hr 60 s 50 Hz 60 Hz
Rated output g, _ T - ‘ - - - -
KW 200 V OT 400 V220 ¥ OF 440 V|200 VOr 400 V|220 V OF 440 V|200 V OF 400 V|220 V Or 440 V
0.2 70.0 7.0 72.0 74.0 —
0.4 76.0 77. 76.0 78.0 73.0 76.0
0.75 775 785 80.5 82.5 785 80.0
15 83.0 84.0 82.5 84.0 83.0 84.5
2.2 84.5 85.5 85.5 87.0 81.5 86.0
3.7 87.0 87.5 86.0 87.5 86.0 87.0
5.5 88.0 88.5 88.5 89.5 88.0 89.0
7.5 88.5 89.0 88.5 89.5 88.5 89.5
1 90.0 90.2 90.2 91.0 89.5 90.2
15 90.0 90.2 90.6 91.0 89.5 90.2
185 20.6 91.0 91.7 92.4 91.0 91.7
22 91.0 91.0 01.7 92.4 91.0 91.7
30 914 91.7 92 4 93.0 01.7 92.4
37 921 92.4 92.4 93.0 91.7 92.4
15 92.4 92.7 92.7 93.0 92.4 93.0
55 92.7 93.0 93.3 93.6 93.3 93.6
75 93.6 93.6 4.1 94.5 93.6 01,1
90 94.3 94.5 4.1 04.5 93.9 4.1
110 94.3 94.5 _ 1.1 94.5 94.5 95.0
132 94.8 95.0 94.5 95.0 9.5 95.0
160 94.8 95.0 94.8 95.0 : 94.5 95.0

Remarks @ Even though the rated voltage of motors is different from values in ta-
ble 4 when the rated frequency is 50 Hz or 60 Hz, if the value of effi-
ciency at the time of rated output satisfies the value of efficiency in ta-
ble 4, the motors shall be deemed to comply with this Standard.
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