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í. Test method and work proceduľe:

sTN EN 837-3257012
ldenticalwith EN 837 - 3:í996

2. Test samples
s/N . 0 08 8-07 l 2022, 0089 -07 ĺ2022, 009 1 -07 ĺ 2022 r ange 0+4 0 k Pa

S/N. 1 80-07 12022, 057 -07 12022, 17 5-07 -2022 ran ge 0+1 6 kPa
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Result

EN 837-3 : 9.1 - Accuracy
+

EN 837-3 : 9.2 - Hysteresis
+

EN 837-3 : 9.3 - Temperature effect
+

EN 837-3 : 9.4 - Endurance
+

EN 837-3 : 9.4.1
Gauge suitable for maximum steady working pressure 75 o/o of the maximum scale value

EN 837-3 t 9.4.1.1 Steadv pressure
+

EN 837-3 :9.4.'1.2 Over-pressure
+

EN 837-3 : 9.4.1.3 - Gvclic pressure
+

EN 837-3 : 9.4.2 Gauges suitable for maximum steady working pressure equal to the maximum
scale value

EN 837-3 :9.4.2.'l Steadv pressure and over-pressure
+

EN 837-3 :9.4.2.2 - Gvclic pressure
+

EN 837-3 : 9.5 Operating conditions
EN 837-3 : 9.5.1 Rated temperatures in service

+

EN 837-3 : 9.5.2 Rated storaqe temperature
+

EN 837-3 : 9.5.3 Protection aqainst inqress of water and foreiqn particles (degree of protection)

Requirement

The total errors of indication at reference
temperature 20 "C of the gauge shall not exceed the
values given in table 9.
lnstallation of the pressure gauges shall not cause any change of readings.Table 9
shows the limits of permissible error as a percentage of span at reference temperature
20 oC correspondino to accuracv classes.

Hysteresis error in pressure gauges shall not exceed the absolute value of the limits of
permissible error at reference temperature 20 'C

The variation of indication caused by effects of temperature shall not exceed the
percentage values given by the formula: i 0,06 X (12 - t1) o/o of the span where:
t1 is the reference temperature in degrees Celsius;
tz is the ambient temperature in deorees Celsius.

Gauges shallwithstand the steady pressure, over-pressures and cyclic pressures as
described below without exceeding the specified change of accuracy (see 10.4.3).

The gauge shall withstand a steady pressure equal to the maximum scale value for an
extended period.

Ihe gauge shall withstand the over-pressure shown in table 12 for a short period
11,25 x maximum scale value)

The gauge shall withstand a pressure fluctuating from 30 % to 60 % oÍ the maximum
scale value for '100 000 cycles.

The gauge shall withstand a steady pressure of 1,3 times the maximum scale value for
an extended period.

The gauge shall withstand a pressure fluctuating between 30 % and 95 % of the
maximum scale value for 100 000 cycles.

Ambient temperature and temperature of the fluid under pressure: - 20 'C to + 60 'C
Minimum and maximum temperature in service for liquid-filled gauges shall be in
accordance with the liquid properties.

Storage temperature: -40 'C to +70 "C. The gauge shall not change its appearance
The dial and pointer shall not crack, blister or change colour.

Recommended minimum protection ratings in accordance with EN 60529:
- for indoor use: lP 3'1;
- for outdoor use: lP 44.
- Tested - lP 31 RMP-'ĺ9 (100mm)
- Tested - lP 3í RMP-19 (160mm)
Note : RMP-19 (100mm) model did meet the minimum requirements for lP 31 standard,
while RMP-19 ('160mm) modelonlv met requirements for lP 21 requirements.
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3. Evaluation
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25.
EN 837-3 : 9.6.7 - lnformation on dial

24.
EN 837-3 : 9.6.6 - Mirror scales

23
EN 837-3 : 9.6.5 - Pointer dimensions

22
EN 837-3 : 9.6.4 - Scale numbering

2 1

EN 837-3 : 9.6.3.3
20

EN 837-3 : 9.6.3.2
19

EN 837-3 : 9.6.3.1
EN 837-3 : 9.6.3 - Scale marks

18
EN 837-3 : 9.6.2 - Scale interval

17
EN 837-3 : 9.6.1 - Scale angle
EN 837-3 : 9.6 Dials and pointers

16.
EN 837-3 : 9.5.7 - position

'ĺ5.
EN 837-3 : 9.5.6 - Leek rate

14
EN 837-3 : 9.5.5 - Effect of mechanicalvibration

13
EN 837-3 : 9.5.4 - Effect of mechanicalshock

P'č.

a) The unit of pressure shall be marked.
r) The accuracy class shall be marked, preferably at the end of the scale.
:) The symbol for the type of pressure element may be marked, see table 12.
j) Gauges suitable for maximum steady working pressure equal to the maximum scale
ralue shall have an identifying mark at the maximum scale value (see figure 6).
-) The symbol for the dial plane shall be marked when the manufacturer is required to
:alibrate the gauges other than in the vertĺcal position (see figure 7)'
') lf the customer requires the gauge to be calibrated at other than the reference
:emperature this shall be marked. This applies to 0,1 , 0,25 and 0,6 class gauges.

Pressure gauges of accuracy class 0,1 shall be equipped with a mirror scale. Pressure
Jauges of accuracy classes 0,25 and 0,6 shall incorporate provisions to minĺmize
carallax errors, such as a knife edqe poĺnter. A mirror scale maV be fitted in addition.

The tip of the pointer that sweeps the scale mark shall be no wider than the minor
scale mark. The pointer shall cover between 1/10 to 9/10 of the length of the shortest
lines of the minor scale marks. The minimum lengths of pointer from the axis to the tip
are shown in table '1'1.

Scale numbering will be at the manufacturer's dĺscretion

The scale spacing shall be as constant as possible. The difference between the
longest and shortest spacing shall not exceed 1/5 of the latter.

The scale spacing shall not be smaller than 1 mm

The thickness of the scale marks shall not exceed 1/5 of the scale spacino

Ihe scale intervalshallbe a value that represents I x 10",2x 10"or 5 x 10n of the
)ressure unit, where n is the whole number which can be positive, negative or zero. The
ninimum number of minor scale divisions for each class of accuracy and sĺze of gauge
rre as shown in table 10.

The scale normally covers 270' of arc, but may be longer for accuracy classes 0,1 ,

0,25 and 0,6.

A variation of the nominal mounting position of t 5o shall not give a change of indication of
more than 0,5 times class.

The leak rate shall not exceed 5 x 10-" mbar.l/s.

The gauge shall be subjected to vibrations on three orthogonal axes of the following
conditions:
t acceleration 5 m/s2;
t range of frequency from 10 Hz to 150 Hz;
+ scan rate 1 octave per minute for the period of 2 h per axis.
The change of indication after the vibration test shall not exceed 0,5 times class

AÍter the application of shock loads of 150 m/s2, the gauge shall remain within its
accuracy class.
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Result

EN 837-3 : 9.6.8 - Pointer stop
+

Stop pin

EN 837-3 :9.7 - Safety
0

EN 837-3 : 9.7.1- Blow-out device qauges
0

EN 837-3 : 9.8 Liquid-filled qauqes
+

EN 837-3 : 9.9 Additional constructional ľequirements for gauges subject to Legal Metrology
Gontrol

0

EN 837-3 : 9.9.í
0

EN 837-3 : 9.9.2
0

EN 837-3 : 9.9.3
0

EN 837-3 :9.1.4
0

EN 837-3 : 9.ĺ0.5
0

EN 837-3 : 10 Testins
EN 837-3 : 10.2 - Accuaracv and hvsteresis

+

Requlrement
g) The EN number of this standard may be marked.
h) The name or logo of the manufacturer and/or supplier shall be marked.
i) Serial numbers shall be marked for accuracy classes 0,1 and 0,25, and may be
marked for accuracy classes from 0,6 to 4. Serial numbers shall also be marked on all
gauges which are subject to state metrological control.
i) Where the gauge has wetted parts different from brass, bronze, tin or hard solder,
then the material of the wetted parts mav be marked.

Gauges with maximum steady working pressure equal to the maximum scale value
shall have a free zero. Gauges with maximum steady working pressure 75 o/o of the
maximum scale value mav have a free zero.

Safety gauges shall protect an operator from failure of the pressure-responsive
element and the release of high pressure gases into the case by deflecting the blast
and debris awav from the front of the qauqe.

When a blow-out device is fitted to a pressure gauge, (designated by 51, see clause
12), itshallbe resistantto blocking bydebris and dirtand shalloperate ata pressure
of not more than half of the window-burst pressure. Where the gauge is sealed for the
purpose of liquid-fillinq a blow-out device shall be fitted.

-iquid-filled gauges shall have an appropriate device in order to assure atmospheric
:ompensation.

=or applications in Legal Metrology the appropriate OIML recommendations and the
rational legislation, as well as the requirements below, are to be observed.

ľhe pressure-responsive element, the movement, the pointer, and the dial shall be
nstalled inside an enclosing case, which can be sealed by a securing seal in order to
crevent access to the parts mentioned without destruction of surrounding components.

ľhe motion of the pressure-responsive element and pointer shall not be obstructed on
:ither side of the zero mark, e.g. by means of a pointer stop, within a range
:orresponding to twice the permissible error in 9.1 .

The error caused by the friction of movement components shall not exceed one half of
lhe permissible error in 9.1 .

The scale numbering shall directly reflect the value of the pressure to be measured. The
.rse of a factor is not permitted.

A place to accommodate the control mark shall be provĺded on the window, on a sealing
ead or on the case of the gauge.

ľhe test for accuracy and hysteresis shall be made using a test instrument with an accuracy of at least four
:imes better than the accuracy of the gauge to be tested (i.e. with limits of permissible error at least four times
smaller than the limits of permĺssible error of the gauge tested)' The test instrument shall be traceable to a
rational or international standard. The test method may be either by comparing selected indications with the
Jressure to be applied at these indications or by comparing selected pressures with resultant indications of
:he gauge under test. The test shall be made with rising and falling pressure. The maximum scale value is a
:est point. Zero is a test point when it is free. The reading shall be obtained after the gauge has been lightly
:apped. Pressure readings shall be interpolated between 114 and 1/10 of the distance between two scale
narks. The hysteresis is calculated from the difference in applied pressure for the same indication point or the
Jifference in pressure indication for the same applied pressure on falling and rising pressure. The values of
neasured error and hvsteresis shall not exceed the values oiven in 9.1 and 9.2.

P.č.
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55
EN 837-3 : '10.7 Protection against ingress of water and foreiqn particles (deqree of protection)

54
EN 837-3 : 10.6 Rated storage temperatures

53.
EN 837-3 : 10.5 Rated temperatures in service

52.
EN 837-3 : 10.4.3 Accuaracy after endurance test

15
EN 837-3 :10.4.2.2 Cyclic pressure

50
EN 837-3 :'10.4.2.'l Steady pressure and over-pressure

EN 837-3 :10.4.2 Gauges suitable for maximum steady working pressure equalto the maximum
scale value

49.
EN 837-3 :'10.4.'1.3 Cyclic pressure

48.
EN 837-3 :10.4.|l.2 Over-pressure

47
EN 837-3 : 10.4.'1.1 Steady pressure

EN 837-3 l 10.4.1 Gauges suitable for maximum steady working pressure 75 To oÍ the maximum
scale value

EN 837-3 : 10.4 Endurance

46
EN 837-3 : 10.3 - Tempeľature effect

P.č.

As specified in EN 60529

The complete, unpressurized gauge is to be placed in a climatic chamber for a
mĺnimum of 24 h at each temperature extreme. lnspect immediately for any changes in
appearance and, after t h at reference temperature, test for accuracy and hysteresis,
and leakage to 10.2 and 10.10.
After the test the gauge shall satisfy the requirements given in 9,1 , 9.2 and 9.5.2 for
accuracy and hysteresis, and no change of appearance shall occur.

The pressure element assembly is to be placed in a climatic chamber for 24 h at the
upper temperature extreme at a pressure of 2,5 times the maximum scale value with a
maximum scale value up to 1 000 bar, and 1,5 times the maximum scale value with a
maximum scale value above '1 000 bar' respectively. Aftenľards, the leak test is carried
cut at ambient room temperature as 10.10. After this test measuring performance is not
required.

{fter completion of the endurance testing the gauge should be left undisturbed for t h
Ihen the error when tested in accordance with 10.2 shall not exceed 1 ,2 times class.

The gauge shall be subject to a pressure fluctuating approximately sinusoidally between
(30 I 5) o/o and (95 t 5) % of the maximum scale value at a frequency of between 20
and 60 cycles per minute for the number of cycles stated in 9.4.2.2.

The gauge shall be pressurized up to 1,3 times the maximum scale value and the
cressure maintained for 12 hours.

The gauge shall be subjected to a pressure fluctuating approximately sinusoidally
between (30 t 5) o/o and (60 t 5) % of the maximum scale value at a frequency of
between 20 and 60 cvcles per minute for the number of cvcles stated in 9.4.1 .3

The gauge shall be pressurized according to the requirements of 9.4.1,2 and
maintained for 15 min.

l-he gauge shall be pressurized up to the maximum scale value and the pressure
"naintained for 12 hours.

The gauge to be tested will be subjected to the maximum and minimum ambient
lemperature from 9.5.1 in steps of 20 'C from reference temperature to the maximum
and minimum ambient temperature. After having attained thermal equilibrium the tests
Cescribed in 10.2 are carried out.
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Result
EN 837-3 : 10.8 - Effect of mechanicalshock

+

EN 837-3 : 10.9 Effect of mechanical vibration
+

EN 837-3 : ĺ0.10 Leak test
+

EN 837-3 :10.11Mountinq position
+

EN 837-3 :10.12 Safety
EN 837-3 : 10.12.1 Constructional requirements

0

EN 837-3 : 10.12.2 Energy release test
0

EN 837-3: ĺ1 Packaqinq fortransportation
+

Requirement

Shock test equipment as given in EN 60068-2-27. Tests with 'ĺ50 m/sz half sinewave in
:he two directions of three rectangular axes. Perform three shock loads in each plane,
:his being 18 shocks altogether. The gauge shall be pressurized with 50 % of the
naximum scale value and be mounted in its normal manner. After the test the gauge
shall satisfy the requirements for accuracv and hvsteresis as given in 9.1 and 9.2.

l-he gauge shall be mounted on a vibration test equipment as given in EN 60068-2-6 in
ts normal manner and tested at conditions as described in 9.5.5. lt shall be pressurized
ro 50 % of the maximum scale value. After the test the error shall not exceed 1,5 times
:lass.

The leak test shall be conducted at the maximum scale reading. All gauges must be
lested with air.

The gauge shall be mounted inclined forwards at 5'to its normal position and tested for
accuracy and hysteresis in accordance with 10.2. The change in indication shall not
axceed 0,5 times class. lt shall then be tested similarly inclined backwards, to the right,
and to the left.

Oonstructional requirements shall be verified by visual inspection.

All sizes of safety pattern gauges shall be subjected to a high pressure gas release test
as follows.
a) For safety pattern gauge without a baffle wall
(designated by 52):
t gas shall be released into the case of the pressure gauge with energy (pressure 3
uolume) of 'ĺ,5 times the energy contained in the pressure element at maximum scale
ualue.
b) For safety pattern gauges with a baffle wall
(designated by 53):
t gas shall be released into the case of the pressure gauge with energy (pressure 3
volume) of 2,5 times the energy contained in the pressure element at maximum scale
value for pressure ranges up to and including 1 000 bar and of 1,5 times the energy
oontained in the pressure element at maximum scale value for pressure ranges above
1000 bar;

ln consideration of the means of transportation selected, gauges shallbe packed so as
lo preserve measurement properties, exclude damage and maintain accuracy within the
limits of permissible error.

P.č.
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Caption : + Requirements are met.

- Product doesen't conform to requirements.

0 Requirements are not relevant for this product / not tested

End of test report.
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