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. JAPANESE INDUSTRIAL STANDARD JIS

Test Method for Precise Hydraulic Cylinder B 8662-1989
with Positioning Sensor

1, Scope

-~ This Japanese Industrial Standard specifies the test method of the oil-hydraulic
cylinders of 32 to 250 mm in inside diameter and 1 m or under in stroke, which
are equipped with positioning sensors (including those for feed-back signals) and
intended for used in oil hydraulic systems for general industrial machines (hereafter
referred to as the "cylinders").

For cylinders with a size other than these sizes, the test methods should
be agreed between the parties concerned with acceptance.

Remark: The units, numerical values and numerical formulae given in { }
in this Standard are based on the traditional units, and are infor-
. mative reference values.

The conversion rates are as given in the following.

1 MPa=10 kgf/cm?
1IN =0.1kgf

Informative Reference: The examples of cylinders equipped with the positioning
sensor are given in Informative Reference Fig. 1 and
Informative Reference Fig. 2,

Informative Reference Fig. 1. Cylinder equipped with Positioning Sensor
Inside Piston Rod

Positioning sensor
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Informative Reference 2. Cylinder equipped with Positioning Sensor
Outside Piston Rod

Positioning sensor
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Applicable Standards: See page 19.
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2. Definitions ’

For the purposes of this Standard, the following definitions apply:

(1) nominal pressure That pressure assigned for the convenience of nomination,
which is the maximum value of the set pressure of the relief valve in an
oil-hydraulic circuit using cylinders.

(2) minimum velocity  The minimum velocity which allows smooth sliding of
the cylinder throughout the overall stroke excluding the cushion parts.

(3) sliding resistance force of cylinder  This means the sum of the sliding
resistance force of a piston packmg and the sliding resistance force of
a rod packing.

(4) internal oil leakage The amount of oil which leaks to the non-pressurized
side through the sealed part of a piston when a pressure is applied to the
head side or rod side of a cylinder. ’

(5) external oil leakage That amount of oil which leaks to the outside of
a cylinder from the wiper part of a piston rod.

(6) linearity This means the proportional relation between the travel of a
piston rod and the output of a positioning sensor which is mounted on the
cylinder. It shall be expressed by the maximum value of the ratio of
the deviation to the total travel of the piston rod.

The ratio of the deviation is calculated from the following formula.

_ né‘l I le_F‘rl |
af.——n.—L———x 100
where, @ * ratio of deviation to total travel of piston rod (%)

i: measuring position (4 places)
L : total travel of piston rod (mm)
FE. : measured value of displacement (mm)
F, : reference value of displacement (mm) ‘
n: number of times of measurement on each measuring position
(5 times)

(7) hysterisis The hysterisis means a generation of loop shaped deviation in
position outputs corresponding to the same position, caused by backlash,
play or friction according to the directions of displacement of the piston
rod. It shall be expressed by the maximum value of the ratio of deviation
to the total travel of the piston rod.

The ratio of deviation is calculated from following formula:

CZ I Fu=Ful £0) 3 | Bu=B. |

B= T %100
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where g : ratio of deviation to total travel of piston rod (%)
i+ measuring position (4 places)
L : total travel of piston rod (mm)
Fu ¢ measured value of displacement at going (mm)
“ F, : reference value of displacement at going (mm)
Ba : measured value of displacement at returning (mm)
B, : reference value of displacement at returning (mm)
» : number of times of measurement at each measuring position
(5 times)

Note (!) The symbol of + shall be such that - (negative) is used when the
positions of going and returning are on the same side of the refer-
ence line, and + (positive) is used when these are at opposite side
of the reference line.

. (8) pressure drift The deviation which occurs in the position displacement
output caused by the strains on each part of component and detector due
to an internal pressure of cylinder.

3. Test Conditions and Accuracies of Measuring Instruments

3.1 Test Conditions The test conditions shall be as given below.

(1) Working Oil for Test The type of the working oil for test shall be
the turbine oil of class 2 given in- JIS K 2213 which is equivalent to
- ISO VG 32 or 46.

(2) Temperature of Oil  Unless otherwise specified, the temperature of oil
shall be 50 + b°C.

3.2 Types and Accuracies of Measuring Instruments The t{ypes and accuracies
of measuring instruments shall be as specified in Table.
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Table.

JIS Bx8Lkke 89 MB '-I‘lé&li:[]é 0023995 37i

Types and Accuracies of Measuring Instruments

Name of test

Measuring instrument

Accuracies (specifications)

(1)| Minimum work-
ing speed test
under pressure

Standard displacement
meter

0.01 mm or under (Including
temperature characteristics)

Pressure gauge

Grade 1.5 or better of JIS B 7505

Pressure trans- Capacity 4 times or under of
ducer measuring quantity
Linearity 0.5 % RO or under
Hysterisis 0.5 % RO or under
Repeatability 0.5 % RO or under
Recorder + 1 %

(2)| Sliding resist- Load cell Capacity 4 times or under of
ance test measuring quantity
under pressure Linearity 0.5 % RO or under

Hysterisis 0.5 % RO or under

Repeatability 0.5 % RO or under
Pressure trans- Capacity 4 times or under of
ducer measuring quantity

Linearity 0.5 % RO or under

Hysterisis 0.5 % RO or under
Amplitier Linearity + 0.2 % RO
Recorder + 1%

(3) | Linearity and
hysterisis test

Standard displace-
ment meter

0.01 mm or under (Including
temperature characteristics)

Display equipment
for standard dis-
placement meter

Minimum reading value 0.0l mm or
under

Quantization error + 0.0 mm

Digital multimeter
(In the case where
cylinder sensor is

of an analog type)

Number of figures of display
+ figures or over for the
cylinder stroke of less than
1000 mm

Digital counter

(In the case where
cylinder sensor is
of a digital type)

Counting range
Counter which is capable of
counting the number of pulses
of total stroke of the cylinder.
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. Table. (Continued)
Name of test Measuring instrument Accuracies (specifications)
(4) | Pressure drift Micro-displacement (Combined accuracy of a sensor and
test meter an amplifier
h + 1 um

Amplifier for micro-
displacement meter

Pressure transducer Capacity 4 times or under of
measuring amount
Linearity 0.5 % RO or under
Hysterisis 0.5 % RO or under
Amplifier Linearity + 0.2 % RO
‘ Dial gauge The gauge with measuring range of

1 mm specified in JIS B 7509.

Remark: RO in the table means the rated output.
4., Test Item
4.1 The test items on operational performances shall be as follows:
(1) No-load operation test |
(2)7 Load operation test

4,2  Durability Test

4.3 Pressure Resistance Test

4,4  Thrust 'Efficiency Test

' 4,5 The test items on oil leakage shall be as follows:
(1) External oil leakage test '
(2) Internal oil leakage test

4.6 Minimum Working Speed Test under Pressure

. 4.7  Sliding Resistance Test of Cylinder under Pressure

4.8 Linearity and Hysterisis Test

4,9 Pressure Drift Test

5. Test Method

6.1  Working-performance Test  Working-performance tests shall be as follows:
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