Jung Check
Instruction Manual

Description:
Measuring
viscosity
has
continuously
experienced enhanced importance on the
scientific and engineering side. It is the key
measurement when checking fluids and has
become mandatory for proper monitoring and
controlling of the production process of many
synthetic materials. Otherwise troublesome and
time-consuming controlling in most cases
successfully can be replaced by simple viscosity
measurements. Manifold and new possibilities
in exploiting viscosity measurements has led to
the development of many new viscosity meters,
based on different working principles, which of
the falling ball principle has proven particularly
reliable and practical. The JUNG viscosity meter
has employed this principle for decades, and
now - through the use of complementary balls has been adapted to the demands of modern
standards, regarding measuring range and
accuracy.

Fields of Application:
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Viscosity measurements of oils of any kind.
Checking the thinning of oil in motor
vehicles.
Determination of relative concentrations in
solutions.
Measurements during production of varnish
and paint.
Determining the maturing time of chemical
products, the viscosity of which approaches
a value limit.

Technical Data:



Dimensions of the device: 50 mm x 140mrn
Weight: 300 grams
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HEMISPHERICAL DISC OF
METAL
TRANSPARENT DISC
CLOSING CAP

1x

COMPLEMENTARY BALL

40°C

[ ball III 14,29 mm up to 1.000 cSt

1x

1x

1x

COMPLEMENTARY BALL
40°C
[ ball II 15,87 mm up to 270 cSt
]

STANDARD BALL

40°C

[ ball I 16,20 mm up to 60 cSt

]

THERMOMETER
JUNG CHECK TUBE

Part list:
1.
2.
3.
4.
5.
6.
7.
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Jung Check tube with inbuilt thermometer
Standard ball [ I ], complementary balls [ II & III ] including ball gauge
2 x closing cap including 2 x hemispherical and 2 x transparent disc
Stop watch
1 x beaker [150 ml]
1 x mirror
Instructions including 2 x V-T-Diagrams (SAE & ISO VG)

]

Working Method:
The measuring part of our viscosity meter consists of a metal tube of well-defined
measurements. Into this tube the liquid to be tested is filled, and then the tube is
closed on both sides with transparent disks. Inside the tube there is a ball, the
falling-time of this ball stands in direct relation to the viscosity of the liquid.
In order to get a measuring take off the closing cap, fill the tube, but not quite full,
put the ball in, fill up to the top, close the instrument, place it on the mirror of
observation, in which you can easily recognize the final position of the ball, even in
dark liquids. By turning the instrument upside down you can repeat the measuring
as often as you like. You read the measuring temperature from the built-in
thermometer.

Instructions:
Draw a representative sample (1) of the oil and
fill it into the beaker [150 ml].

1
Close before testing one side of the tube with
the closing cap and the discs (1st the
hemispherical and 2nd the transparent disc).

Fill (2) about 20 ml of the oil sample into the
opening of the test tube.
Insert (3) the correct ball [Select ball I, II, or III
with the nominated viscosity range related to
the size of the ball].

Fill tube up to the very top end with oil out of
beaker.
Close the top side [4;5] of the test tube with
discs and closing cap.
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The falling-time (7) of the inserted ball stands
in direct relation to the viscosity of the liquid.
Place test tube on the mirror of observation
(6), in which you can easily recognize the final
position of the ball, even in dark liquids.
6
By turning (8) the instrument upside down you
are starting the measuring. Press at same
moment the stop watch to take the falling
time. When the ball hits the bottom – to be
seen in the mirror (9) – press again the stop
watch and read the time.
Please take care to read the measuring
temperature (10) from the built-in thermometer
when time is stopped.
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8
The measuring should be repeated at least
three times to get an accurate result.
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Determination of the Falling Time:
For many purposes taking the time by an ordinary watch will be sufficient particularly
when the falling-time is long. Turn the instrument when the seconds' hand passes the
zero line and read the time, when the ball arrives at the bottom. For exact
measurements use a stop watch, which you start when turning the instrument, and
stop when the ball arrives. We supply two hemispherical discs of metal, which you
can put between the transparent disk and the falling tube to make measuring easier.
lf you want to find the falling-time at a certain temperature, warm the instrument
slowly to about 3 centigrade above the desired temperature. The easiest way is to
hold the instrument in your closed hand. During this time let the ball fall in both
directions so that the liquid is well mixed. Then you measure the falling-times in an
uninterrupted series and read the temperature between every two measurements.
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Measuring the Viscosity:
Measuring the viscosity is really quite easy, as we have chosen the sizes of the
viscosity meter so that the falling-time has a simple relation to the viscosity. When
employing the standard ball at a density of 0,9875 kg/l the kinematic viscosity ν in
[cSt] corresponds to the falling time in [s]. Total measuring range is covered by
employing 3 different ball. Based on the falling time of one minute, measuring range
for each balls divides in:
standard ball
complementary ball 15,87
complementary ball 14,29

of 16,20 mm up to 60 cSt
of 15,87 mm up to 270 cSt
of 14,29 mm up to 1.000 cSt

(ball III)
(ball II)
(ball I)

Measured time thus corresponds for:
standard ball
complementary ball 15,87
complementary ball 14,29

1 second falling time = 1,0 cSt
1 second falling time = 4,5 cSt
1 second falling time = 65,0 cSt

This correspondence is based on a density of 0,9875 kg/l and is applicable with
common accuracy for fluids having a viscosity of more than 10 cSt at current
measuring temperature. For different densities - when employing the standard ball
(16,20 mm), please use the following formula:

ν = (1,1296 / ρ − 0,1439) ⋅ τ
ν - kinematic viscosity
t - falling time
ρ - density

[cSt]
[s]
[kg/l]

When employing the complementary ball 15,87 mm, please use this formula:

ν = (5,0828 / ρ − 0,6475) ⋅ τ
And for the complementary ball 14,29 mm, please use:

ν = (73,425 / ρ − 9,3535) ⋅ τ
For differentiating the three balls, a gauge is available. Viscosity-Temperature chart
for comparison.
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Practical example:
•
•
•
•
•
•

Expected viscosity range: ~ 100 cSt@40°C (SAE 30)
Complementary ball “15,87” to be used for viscosity from 60 to 270 cSt (ball II)
Falling time e.g. 1 min 07 sec = 67 sec
Temperature : 22°C
Density: 0,900 kg/l
Simple calculation with fixed density 0,9875 kg/l : Time x 4,5 cSt = visco@Tambient



67 sec x 4,5 cSt = 301,5 cSt @ 22°C
Visco @ 40°C in V-T Chart – see underneath.

Enter the chart at 301 cSt, mark the cross point of the viscosity and the temperature curve at
22°C. Follow parallel to the viscosity graphs to the crossing point of temperature graph at
40°C. Read the viscosity on the left axes  ~ 103 cSt @ 40°C

MARTECHNIC® V-T-Chart
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For different densities you can use for each kind of ball a different formula. For above
mentioned example the formula for the complementary ball Nr. II has to be used:

ν = (5,0828 / ρ − 0,6475) ⋅ τ
ν = (5,0828 / 0,900 kg/l – 0,6475) x 67 sec
ν = 335 cSt
Enter with calculated viscosity at ambient temperature the V-T Chart and identify the
viscosity at 40°C as described before above. In this case the viscosity is ~110 cSt @ 40°C.

MARTECHNIC® V-T-Chart
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MARTECHNIC® V-T-Diagram [ISO VG]
VI ~ 100
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MARTECHNIC® V-T-Diagram [SAE]
VI ~ 100
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