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™ 5{,"; JAPANESE INDUSTRIAL STANDARD -~ J I‘SV

Test Code of Hydraulic Torque Converters D 1007-1976
for Construction Machineries : e
and Industrical Vehicles. =~ (Reaffirmed: 1984)

1. General Rule

1.1 Scope This Japanese Industrial Standard specifies test code
of hydraulic torque converters including accessories mainly for
constructlon machineries and industrial Vehlcles, hereinafter referred
to as the "torque convertors".

Remark: The units in { }in this standard; are in accordance with
the International System of Units (SI) and are aPPended
for reference.:

1¢2 Division This standard is divided into basic performance test
for the purpose of mainly examination of basic performances and into
practical performance test for the purpose of examination of practical
performances., s

2. 'Basic Performance Test

2.1 Test Items This test shall be carried out on following each
item: '

(1) General performance test

(2) Stall performance test

(3) Appended performance test

(4) Temperature test

’?:'5"7"13J 2.2 Test Conditions The conditions of torque converters to be g
i tested shall be as follows:

(1) The test shall, as a rule, be carried out with attaching
accessories to be used practically such as auxiliary speed .
change gear, automatic switching device and 011 circulation
apparatus, etc. :

(2) The test shall, as a rule, be carried out with oil
practically to be used, hereinafter referred to as the
"working fluid".

(3) Prior to test, sufficient preliminary running shall be
carried out.

2.3 Test Apparatus

(1) The apparatus for general performance test and appended .
performance test shall be capable of measuring elements
required for expressing performances and ruenning condition.

Further, the arrangement and assembly of the test
apparatus shall, as a rule, be in accordance with example of
Fig, 1 or Fir. 2. .
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Fig. 1. Example of Assembly of Test Apparatus (Part 1)
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Fig. 2. Examples of Assembly of Test Apparatus (Part 2)
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The apparatus for stall purformaﬁce test shall be in
accordance with (1), as appropriate, and be appended with
apparatus or mechanism capable of stopping output axis.

2.4 General Performance Test

(L)

(2)
(a)

(b)

(e)

(d)

(3)

This test has the purpose of examining the performance of -
torque converter. Therefore, in the case of torque converter
which is capable of running with arbitrarily altering to

fluid coupling state and other changed phase state by
artificial operation of auxiliary mechanism, the tést shall

be carried out with making the whole running range the
converter running state.

Running conditions shall be as follows:

As for the converter having auxiliary speed-change gears,
carry out the test, as a rule, on one suitable speed-change
stage

In the case of testing according to the prime mover- other
than that for practical use, carry out the test with i
keeping the specified rotational speed of torque converter
and not less than two kinds of approximately constant .
rotational speeds of input axis containing rotational. speed
of its 85 % or less.

Furthermore, if required according to the agreement
between the parties concerned, append the test-relative to
a constant speed ratio near the maximum efficience point-at
the maximum rotational speed in the permissible range of
torque converter and test apparatus.

In the case where the practical-use internal combustion
engine is used as the prime mover, test with keeping not
less than two kind states containing 100 % load and about
75 % or about 50 %Z load, as a rule at input side.

Agree upon the decision of the conditions between the
parties concerned.

In the case where the constant speed electric motor to be
practically used in used as the prime mover, the test may
be carried out at one-kind frequency -of power source.
Further, the decision of power source frequency shall be
in accordance with agreement between the parties concerned.

For the test, the load is applied gradually from the unladen
condition of output side dynamometer to change the speed -
ratio, and after confirming that the running has been
sufficiently stabilized at the test speed ratio, the required
items are measured, Then, thé load is decreased gradually
from the full-laden condition and the similar test is carried
out. In this case, the speed ratio interval at each
measuring point shall be 0.1 or less and the minimum speed
ratio, 0.4 or less. : -
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At near the maximum efficlency point, near the phase
change point and in the fluid coupling state, the test speed
ratlo interval shall be made adequately narrow to be tested
and the maximum efficiency, phase change condition and fluid
coupling performance shall be confirmed.

(4) 1In the case where the adjustment of oil temperature is
possible, keep the oll temperature at torque converter outlet
at 80 + 10°C.

(5) The items to measured in this test shall be as follows:
(a) Item to be measured at beginning and finishing of the test
Room temperature

(b) Item to be measured at each changing of operating conditions
Input axis rotational speed, output axis rotational

speed, input axis torque (input force) or casing torque
(stator axis torque), output axis torque or casing torque
(stator axis torque), torque converter input oil-hydraulic
pressure and torque converter outlet oll-hydraulic
pressure, torque converter inlet oil temperature and the
outlet oil temperature.

Remarks 1. In case where the measurement of oll-hydraulic
pressure 1s difficult, 1t may be omitted.

2. In case where the measurement of oll temperature,
depending upon agreement between the partles
concerned, this may be measured indirectly.

(6) The measuring method shall be as follows:

(a) Read out the-axis rotational speed to 1/200 of input axis
rotational speed.

(b) Read out the axis torque to 1/100 of input axis maximum
torque.

(c) Read out the input to 1/90 of the maximum input.

Remarks 1. The measurement of rotational speed and torque
shall be simultaneous measurement.

2. TFor measurement of rotational speed, it is
desirable to use a digital type tachometer.

3. For measurement of torque, i1f it is accurate, an
adequate measuring instrument may be employed, but
the confirmation of its zero point at beginning
and finishing of the test shall be carried out
without fail.
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2.5 Stall Performance Test

(L

(2)
(a)
(v)

(c)
(d)
(3)

(4)

(3)

(6)

The purpose of this test is to examine the performance at
stall point of torque converter.

Operating conditions shall be as follows:
These shall be in accordance with (a) of 2.4 -(2).

In the case where the test is carried out according to a
prime mover other than practical using primé mover, the test
shall be carried out at not less than two kind input axis
rotational speeds containing near the maximum test
rotational speed capable of carrying out the stall perform-
ance test and the rotational speed of its 85 7% or’ less.

These shall be in accordance with 2.4 (2)'(c).
These shall be in accordance with 2.4 (2) (d)

For the test, the output axis is stopped completely, the - input
axis rotational speed 1s Increased gradually, and after
confirming that the rotational speed has been. stabilized
approximately at the test rotational speed of (2), the -
required items shall be measured., Then,. the input axis
rotational speed is decreased gradually and the test shall be
carried out similarly.

In this test, it is not required. to specify the oll
temperature particularly.

The items to be measured in this test shall be in accordance
with 2.4 (5). However, it is desirable to record the time S0
that the lapse of test is understood clearly.

The measuring method shall be in accordance with 2.4 (6).

Remark: Refer to Remark. 2.4,

2.6 Appended Performance Test

L

(2)

This test has the purpose that ‘in the-case where the torque
converter 1s altered to fluid coupling condition and other
phase~change condition artificially, the actuations of those
conditions are confirmed, and the performances examined, and
where the speed change stage of auxiliary gear device is
altered artificially, the actuations of those conditions are
confirmed.

The operation conditions of test in phase—change condition -
shall be in accordance with 2.4 (2). However, the test shall -
be carried out with one kind rotational speed or load same as
the general performance test. .

The selection shall be subJected to agreement between the
parties concerned.
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