TY 95-or-1249-F(
3 ~  shee- I2/36
, ‘J— S ]324_" Table 3

D

Description of Para number of Types of test

tests and chackinz e e 2 o e e b e = e i = o B i 5 e Sl el
Techniéai = Metheds approval Periodic
. requirements °  of tests. tests type test
11¢ Checking of the
.. affact of inelinaticn 1e3a6 3.1 + 3
Ti. :Eeckinq of the
7 swmeothness of mnowement V087
and Fnsition of pointer Tede8 3612 ¥ +
.,phacking of variance Te3e9 3.13 - +
twe Checking of damping time 1634180 3e - 4
15e Cheeking of error of
measuring devicecat
Zemperature —£C € Te3e1 3¢15 -
/ 9@ Chacking of error of
w measuring device 3%
tamperature 4 S¢c ¢ 1433t 316 + +
17« Chacking of electric : :
" insulation resistance 1.3.11a 317 + +
18¢ Checking of electiric
insulation strengtin 16¢3612a 3,18 + +
- 19e¢ Checking of luminous
. (luminous paint)
: i ~ intensity 163613 319 + o+
20¢ Checking of durasility
. of luminiscenac ‘
(luminoasmxxe £Qint) T332t 3¢ 20 4 +
f21; Lhacking of effects
on compass Y3515 3621 - -+
22e¢ Checking of error
and enduranca
aainst cold ato
temperacure -60& 1e3a16 5a22 = +
23, Checking of reliabilicy
againgd"t the action of
frost and deuws¢ 163617 123 = +
244 Checking of heat resis- v
tance laligi8 324 - +
25, Chacking of hea: resise- sy
tarce of insulz:zicn 163619 3e¢25 - T
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@®-carried out once an

che samples of main

sihee- 18] 30 ,
—_— = e p ~
il
sa2scription cf Para nuabsr of Tynes of test
% Technical Methods  Approval Peric
requirsments of tests tests & tyg
. ’ test
. 26, CFscking of s:=mility g
: against linsear Zoading 143420 3,26 D +
27. Chadking of vioxation
strength 1e3.21 3427 - @
28 Checking of imca=ct -
strength k 1:3:23 3428 - +
296 Chacking of sta@ility
against impact 1.3.24 3.29 - +
« .« Checking of str=ngth
during transpsrzation 163525 3:30 - =
31. Checking of stazility
against cyclic =cticn ~ :
of temperaturs 1.3.26 3,31 - +
\32. Crecking of c¥=Tloading
strangth 18327 3632 - +
33, Checking of wmoisture-
proofness of zl=ctrical ;
insulaticn 1.3. 11 3,33 - +
34 Checking of eliectrical
insulation streag:h . =
at 95% humidity 135,120 334 = +
3%« Checking of splzash-proof ‘
quality 1.3.28 3435 - +
36¢ Checking of strangth and A
quality of csa:.ing T 3,29 36360 .. - +
Coating
374 Checking for'cgnfirmity ‘ ;
to design Te1 el - +
Remarks:
*a "+" sign indicates that the tes is carried out. . =
TR Y TR T S o) Hee  es\y 38 el Cawvryied oo
<e 18sts as per Raf, Nos 23 and 55 belongs to the catagory of typs tests <’

batch,
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2alre A11 thermometer errors ang alseﬂconformity of the thermo-

‘The standard conditions are gs follows;

-Or buzzer' (singing).

2e5. The measuring devices used in the tests should ensure. that

main error;Jsheuld be checked eﬁﬁeast once in a month, the

246, Approval tests are carried out by T.I.D of manufacturin:

o

meters to the requirements orf these specifications, excluding
the cases Srecially mentioned in these technical specifications
are determined and checked kkxxmxmxkaxxka at standarg conditions.

ambient temperature (20 = SOC). ; ,

atmospheric pressure 96 % 103 kPa (720-780121 of Mercury column).
Relative humidity - 30 to god, :

Position of_measuring device, corresponding to vertical position

*

of dial,: Fo l : 3

Constant vibration with acceleration 0.1 +o 0.2g

* s

these tests are carried out in accordance with Tequirements of

technical specifications and should be accompanied with_
metrological laboratory certificate where the date of their

¥z checking is indiecated,. Measuring devices, used for determining

remaining measuring devices should be checked regularly in
aecordance with approved program of checking.

and testing of thermometers is given in appendix 3%

pPlant of’the time of production of measurings devices. Those
tests are carrieg out on all 100% of measuring devieces under
production. 43 : o

10% of measuring devices from a batch are subjected to tests

by customerp! g revresentative while accepting.

Measuring devices are presented in batches of minimum &
units and maximum $Qo units. The Specifieqd quantityf;-may be chang:
in some cases by approval of customer's representative, '

s
e e

s TS
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" of the causes of failure and defects in production and process

- carrying out of periodic test is taken jointly by the chiefs

The measuring<devices, undergone aporoval tests should

haye TID stamp.

While carrying out approval tests the meéasuring devices
fail to Satisfy even if one of the points, listed in table 3%

then such measuring devices consideréd "failure" anq are

returned to shop for analysing the cause of rejection, its rectig

fication and resubmission to TID and customer!s revresentative,

The devices are rétesteﬂ to the full éxtent of avproval
tests and their results are considered final. :
247 Periodic tests afe carried out by T»I,Q\manuggcturing
plant along with'customer's‘representative twic?«a'year :
for assessing the conformity of delivered thermometers to the
Set requirements, the period of such test is determined by
the time Schedule (graph) gpproved by customer!g revresentative
and plant chief engineer. ' :

These tests are carried out on 3 thermometers from the bate
accepted by TID and customer! s representativg while carrying out
periodic tests if the thermometers faij to satisfy even if one

S

of the requirements of points listed in table 3 then acceptance
and dispatch of thermometer are stopped till elimination

stock. After rectification of the observed defects double
number of samples (thermometers) are eeretested to the full
extent or as‘perAdecision of customer!s representative l.edy onlﬁ
for the point for which the failure occured. ‘

If during retesting thermometers fail to satisfy even if ond
of the  points of table 3 then testing should be stopped. ‘

The decision about further productién, acceptance and

of manufacturing plant and head of customer!s reprresentative®®

office.

\4
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S sample,

On getting positive results of retestlng the acceptance
of thermometers is resumed, :

2¢8. Type tests are carried out by manufacturing plant, Ghstomer'f
representative is consulted whenever there are modifications
-in design, materials or Technological process affecting metrologi—
cal and technical characteristics or efficienty of thermometer.

These tests are carried out on minimum three thermometers.

While carrying out type tests if thermometers fail to
 satisfy even if the requirement of one point of table 3 then
testing is stopped and modification is not 1ntroduced Thermo-
meters manufactured with the modlfvcatlons are subaected to
disassembly.

3. TEST METHODS

3¢1. Completeness is checked by comparing the thermometers pre-
sented and related documentation with requirements of technical

specification.

3.2. Appearance (points 1.1, B2.1, %232, 4.0, 4 1511, ) 1s
checked by inspecting in day light or standard Axkkfxotx artlflcva-
111um1nau10ns and by taking at random measurements of main
dimensions with measuring tools and comparing with the approve4

Following is checked during this:
a) absence of defects on the body and other parts of measuring
device, affecting the appearance;
b) absence of impurities (foreign particles) inside the
measuring device. _
¢) correctness of marking and sealing
cz) compliance of main overall dimensions of meter with drawing; -

d) correctness of entries in the certificate;
e) confirmity of packing and marking to drawing.

3.3. Vibration stability (P 1.3.22) is checked on three figured -
graduation of operating range of scale. The energized
measuring device is vibrated for 2 hours observing the condition

as per point 3.25a,
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" The pointer oscillation is determined as hakf of the cutting
of arc of scale, marked in millimeters within the range of. which
the pointer oscillates during wvibration. '

_ One sided leflection (drift) of pointer is determined as
difference between positions of poin“er when the vibration is
switched off and its mean position around which it oscillates
during vibration. ' :

- During periodic tests v1brut10n stability is checkel during
test as per point 3.2.7. .

3.%. Thermometer accuracy (P 1.3.1) is checked on markings of 0°c qni

10000, for which measuring device should be in surroundings of
-60 + 300, +25 + 50 and +584_@ 3°C for not more than 2 hours and
thermometer sending unit at QC or 1OOOC correspondingly.

- o ‘ o
The error at marking 0°C and 100°C can be determined when
measuring device Both directly in chamber or thermostat
as well as outside the chamber as per method of parts 3.15, 3. 16

| Error of thermometer should not exceed the values specified
in para 1.3.1. : :

3.5. Consumption current (para 1.3.2) is checked Dy milliameter

£ connected in series with the supply circuit. (as per para 1.3.2).
Supply voltage should be 27V. Inspection devices, used for checking
purpose may be of any class of accuracy. :

3.64. Interchangeability (para 1.3.3) of measuring devices and
sending units is checked while determining thermometer error by

means of connecting various receivers (transducers) at same
oLl .
temperature (100 °g) to eas%-measurlng device in succession or by

connectﬂng various measurlnv devices to the same sending units.
Results ape considered satisfactory if the reading does not go
bdyond the limits of thermometer main error (para 1.3.1)3

\4
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3.7, Thermometer operation of 250004 (at pressure of 18.5 MY of

~ mercury column) (para 1.3.%) is checked in a hermetic chauber

by means of creating pressure condlqlon in the chamber corres-
pondlng to the helght of 25000 M (18.5 MM of Mercury column).

Temperature of =20 + 5 C is maintained in the chamber.
Thermometer is ket 1n specified condlblons for 20 mianutes anq
on switohlnv on xxxk
the supply the pointer should be deflected along the secale after
which main thermometer error is checked in normal condition

outside the chamber.éPara 1.3.1).

8. wel ght (para 1: 9 5) is cleckei by welghln? on ¥XEEIXXE

scientific balance with accuracy ngm.

=

'3,9. The main error of measuring Jevice (para 1.3.1) is the
-maximum difference between readiﬁgs of measuring device and
‘actual value under measurement at P?Vo It is allowed to determlne
main error of measuring device only on digital markifgs

of scale. :

,5 Total error (maln and varlation in reading due to varia¥
tion in voltage (para 1.3. 5) is determined .similarly on voltages

24,3 and 29.77 and should not exceed +5 C within the measuring range

of minus- 4+0°C to plus 130°C.

 Checking is carried out on the device with the help of
standard resistance box. :

- Voltage (Para $:.2:3) 38 measurei with an instrument having

claqs of accuracy not less than 1. 0
3.10. Voltage effect (para 1.3.5) is checked with the help of
‘standard resistance box at any marking of seale ©bv gradual
fvariation of voltage, sunplied to measuring deV1ce.

Voltapge is varied from 27 to'ap 7 then from 22 §o °h.1V.

: Varlation in measurlng dev1ce reedlpg, caused by supply voltage

var*ation is determined with the help of stan~ard re31s+anco box

as the maximum difference of readings at nominal voltage of 29V*
- - el el P SRR XA i AmaRnaa et e Q-W. The VOl*age Shou-‘q

\».J



Ordnance Facrery =y : IY 25-04-1249. 05
M T 122y NUMBER.TY. 25-0=1249-75
Hyderabad. SHEET... 49 oF .. . 3p

NN

be measures by 2 device with class of accuracy 0,5 minimun,

201, The effect of inclination of moving nortion of Measuring
device is checked when it is connected in Oberating circuit on
Shrecizl stani (eqqipment) which allows it to irgine (rmove) to the
right (clockwise), to the lerft (counter clockwise) anj by

90° from itself from normai position. "he maxinum value of the
difference of readings of measurine device at inclination of 20°
and at normal bosition gives the variation in readiug as a resultg
of inc?inition°

Checking is carried out on any marking of the secale,

S 13 Smoothness of pointer movement is' checked during the
testing or neasuring device as ver itenm 3.9, 3.15, 3.16.

.For this purpcse, reneostatic resistance-(gradually
adjustabile Tesistor) is used in place of sending unit,

The position of pointer relative to seale marking (para 138
is checkes simultaneously.

3:13. Variation in the reaiing or neasuring device {para 1.3.9)
1s checkegd on'non—v1orating base by bringing the pointer of

the measuring device under test to the marlking 50°c from the
left and right (ciockwise ang anti-clockwise) using a
reheostatice resistance. (gradually adjustabile resistance),
Resistance is Mmeasured in both cases and Xk® to fing difference

in resistance values on the besis or which variance in degree

centigrades is determined (0.4 ohm corresponds to £ R 5 o

Resistance is measures by a bridge with class of accuracy min

3.0, Damping 4is checked with the help or stop wateh,
Voltage surnly to measurine  device contacts shonig ensure
deflection of bointer to the £eametric centre of seale, Start-

ing or Weasuring device circuit ang starting or ston wateh
shoulad be simultaneous, Pamping time is -omote i from the
noment the voltage is Sunplisd to the BEasuring device till the

moment pointer does not deflect fronm its final position bv more

\-.l




Ordnance Facrery ' NUMBERTY.25 ~( O4~1243-94

Hyderabad. SHEET.20.. oF . - 3D

/

Py=mere than 17 of seale lencth.

3+15. The readihg error of measuring device at temperature

minus (-) 60 # 3% (para 1.3.1) is checked after izeeping the
device in cold chamber for 2 hours. The error can be determined
directly inside tLe chamber as wel)l as outside of it. In case 2%
if the error is determinesd outside/the chamber then the
articles are kept in cold chamber in thermal insulated container
in batches of 15 vieces max.

During this, the time for checking the batch should not excee-
10 min and tempmerature of last measuring device to be checked

o
from the batelr should be not above minus 57 C.

The measuring device error can be determined only on

numerical markings gf scale.
The difference of readings of measuring device on marklnﬁs to
be cbeckei and corresponding reaivnv on graduated scale of the

stand determlpos the error of meaaurlng device. - -

After testing at temperzture of minus 60° C the measuring devick
: : s o
are subjected to drying for 1 hour at 50-C5

316, Lhe reading error of measuring device at temperature of
50 + 3°C (item 1. 3.1) is checked after keepine it for 2 hours
in tre thermostat. Error is determined in the similar fashion
as in the vara 3.15, only in case of checking the article outside
0f thermostat they are reasted in free conditions without
.thermal insulated containers. : '

Tenperature of last device from the batch under checking
should be not less than 47°C.
3¢17. Insulation resistance (item 1.3.1%7a) is checked by meggar
of 500v rating in between pluz contacts connected together and
body of the*levice. The error should not exceed + 20%.

The meggar reading is taken one minute efter the voltage
is aprlied defice under test.

)]
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3.18. Electrical insulation s
1 ce,

It is necessary to start

42026 .
trength (pariiizzia) is checked
\

checking at voltage nearer to zero

and to gralually increase it to test veltage of 5007 with Speed

vhich allows to take reading of voltmeter of the test stand. One

minute after attaining the te
reduced and the

Heasuring device is cons

st voltage the voltage is gradually

circuit is switched off.

idered to have withstooi the test if

insulation breakdewn and flash over have not occured, which are

Characterised by abrupt drop

3.19. Luminous ovpint intensi
cempouni, which is effective
dark room by visual compariso

Measuring devices under
in dark room for the period n
should get accustomed to the
luniniscence,

Luminous compound should
to Min.

Clarity of visibility of

white paint is checked when they are illuminated with red light by

visually comparing with the

If the visibility of the
similar to that of inspection
considered setisfactory.

Remark:~ Inspection samples are approved by chief engineer of the

planfbgnd customer's represen
: L ;
thag\é months.

for short veriod, is

in voltage on test stand voltmeter.

ty (para 1.3.13)-of luminous
checked in
n with signs.of inspection sample,

test and insnection sample shouli he
ecessary for it i.e., the observer

4 .
darkness, he cannot observe their

be exposed to ultraviolate rays

marking, code, pointer coated with

signs of inspection sanple.

signs of the device under test is
sample then results of test are

tative and are replaced not later

1-3-/%

3.20. Durability of luminous compound is checked (par%A*zai)
visually after the measuring deviee having undergone complete

cycle of approval tests.

Absence of peeling, cracks of luminous

compound on dials and pointers of measuring device are checked

[oN

uring inspection.




