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JAPANESE STANDARDS ASSOCIATION

Methods of Test for Traction Motors J IS

of Railway Rolling Stock E 6101-1974
(Reaffirmed: 1977)

1. Scope
This Japanese Industrial Standard specifies test rﬁethods for direct

current or pulsating current traction motors of railway rolling stock,

hereinafter referred to as the "motors".

2. Definitions

For the purpose of this standard, the following definitions apply:

(1) pulsating current A direct current on which an alternating

current is superposed to show a current ripple factor of 2 % or

more.

Provided that, the pulsating voltage and pulsating current are

expressed as the mean values.,

(2) current ripple factor The value calculated from the maximum

value (Jni) 2nd the minimum value (/mw) of a pulsating current,

by means of the following formula (1):

Imn::_fmln
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“ Imn:+Im1n % (A) ( L )

where #: current ripple factor

Applicable Standards:

JIS B 0305-Balance Quality of Rotating Machinery
JIS B 8330-Testing Methods for Fans and Blnwe:?s
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(3)

()

(®)

(6)

(7)

continnous rating  The rating of a motor at which the motor is

capable of being operated continuously under a specified condition
without exceeding a specified temperature rise limit and without

deviating from other limits.

one-hour rating The rating of a motor at which the motor is

capable of being operated for one hour starting from cold state

under a specified condition without exceeding a specified tem-

perature rise limit and without deviating {from other limits.

maximum service speed of revolution The speed of revolution,

hereinafter referred to as the "speed', of a motor corresponding

to the designed maximum running speed of the rolling stock when

the diameter of wheelé driven by the motor is at the allowable

limit for use.

maximum terminal veoltage  The respective limit of voltages

which practically gives no trouble when a motor is continuously

operated under various conditions.

maximum allowable current  The respective limit of currents

which practically gives no trouble when a motor is operated under
varions voltages not exceeding the maximum terminal voltage over

the speed range from standstill fo the maximum service speed.

3. ‘Classification of Tgsts

Tests are classified as follows:

(1)

(2)

Type test

Acceptance test

4, Test Items

Test items for motors are as given in Table 1, all items apply to

the type test and items marked with O apply to the acceptance test.

1
£
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Table 1. Test Items
Test items Acceptance test | Applicable
sub-clauses

Resistance loss of winding — 5.1.1
I Electrical loss of brush — 5.1,2
% Mechanical loss and
5 . - 5 » 1- 3

iron loss

Standardized efiiciency — 5.1.4
£ Rated temperature rise O (only for one-
3 o . 5.2.2
s O by direct current hour rated one)
2 o
< E Rated temperature rise _ 5 9.3
& by pulsating current | R
Speed characteristic test — 5.3
S O (only for d.c
= Spark no. observation y T " 5.4.2
[ motor)
= W
g 3 |
s Power interruption and
o . - 0.4.3
& voltage jump
High speed test O 9.9
Withstand voltage test O 5.6
Ballance quality test O 5.7
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5. Test Methods

5.1 Loss Testis

5.1.1 Resistance Loss of Winding  The resistance loss of winding

is obtained on each winding as the product of the square of the current
and the resistance of the winding. The resistance of each winding is
measured and converted to that at the appropriate reference winding

temperature given in Table 2.

The current for measuring by voltage drop method shall be -10 to

20 % of the rated continuous current.

Table 2. Reference Winding Temperature

Unit: °C

Insulation class | Reference winding temperature
A and E | 75
B, Fand H | 110

5.1.2 Electrical Loss of Brush Th_e electridal loss of brush is

obtained as the product of the voltage drop due to brush contact and the

armature current. Provided that, the contact voltage drop is the ap-

propriate one oi the following values:

(1) Two volts per a pair of positive and negative brushes for

brushes with leads.

- {2) Three volts per a pair of positive and negative brushes for

brashes without leads.

5.1.3 Mechanical Loss and Iron Loss The mechanical loss and

iron loss shall be measured as follows: Provided that, the tests given in

(1) and (2) are carried out under such condition that the quality of brush,

brush pressure and oiling of bearings are maintained as in practical

garvice, 1
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(1) The sum of mechanical loss and iron loss is obtained as the
product of the induced voltage and armature current when the
motor is operated without load at a specified speed under
Separate excitation. In this procedure, the ampere-turn of the
main pole shall range from 25 % of the ampere-turn by con-

tinuous rating current to the ampere-turn by the maximum

allowable current, and the test speed shall range from the

maximum service speed to 10 % thereof. Provided that, within
the test range the induced voltage shall not exceed the maximum
terminal voltage.

(2) The mechanical loss is obtained as the input power when the
motor is operated as a series motor, without load at a
specified speed.

(3) The iron loss is nbtained.by substructing the measured result of

(2) from the measured result of (1).

5.1.4 Standardized Efficiency The efficiency characteristic shall be

obtained by calculating the standardized eificiency at the continuous rating,
one-hour rating, and over the current range specified in 5.3, and by
drawing a curve indicating the relation between the load current and the
efficiency so calculated. In this procedure, the rated field strength, the
maximum field strength and the minimum field strength are calculated for
motors of field control type. The loss is the lump sum of the resistance
loss of winding, electfical loss of brushes, mechanical loss, iron loss
and stray load loss. In this procedure, the stray load loss is counted
as 1 % of the specified load for motors wit}luut compensating windings
or as 0.5 % for motors with cnmpensating-windings.

The loss shall include those of shunfing circuits for main poles and
commutating poles, and that of the series resistor for shunt fields; and

not include the power for cooling fan of separately ventilated type motor.
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