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L 0O INTREDUCTICH: This &l deale ilh anepection  of
vol bammeter which & meant o mearur1nh Lhe mains  veoltage
and  chargying curvent. This GAL. s hased on  the relevant

design documente, material speciticiions. and other literature
of the callaborators.

el General Instructions for Inspection: ‘his DAl e
ieasumd  to assist and guide inspector ir hMies inspeclion &nd
nething  in this instruction obsolves the Inspector from fiic
Fee=pomgibility to ehswre thal the snspeciion 1s careied it
slriclly as  per terme of contr act amdithw ancepted stores
arg  mes per drawinogs end Lhe cpecs facathons guiked in  ihe
conlract 10 ever y respect.
’ |
b BRedore commencing inspectyon, the Inspector wall make
himseld  fully conversant with all the terms and  conditions
of bhe contract, isncluding spros ficatione, drawings, and
olher literatuwe of Lhe collaborators.

1.5 The Inspector will ensure that the wLhores
menuwd actueed is in condormity w#th th Felavant
cpecifictions  and drawinges guoted in the cerntract,y, with &
view that the stores accepted are qual%tatively meeting the
service regriremnents. !

1.4 In the course of inspection, 3f the inspector finds
any poinks which could be included in this 43, he should
bring such points te the notice of the AHGP.

1.5 The supplier may be shown this Al in order to
aequaint himsels with the standard of inspection, so that he
endeavours to improve his product. '

1.4 This OA1 is the property of Government of India. It
ig liable for amendment at any time and should not be used
unless anthorised by controller COALICVY, GSerunderabad. For

‘inspection purposes only the latest 1ssue of this I will

be made applicable and required number of copies of this OAT
tan  be obiained From the 1ssuang authority, i.€., the
Dontroeller, coa o), tth Floowe,, Chandralob Elog,
Soecunderabad  D0000%.  Amendments §ssued by coA (ICY)  from
tame to time shall be recorded in th& amentment sheet
enolosed.

.7 fny  technial queries on thig BAl should be referred

to issuing  authority. For any departuke From this OAL, the

AHGE should be aspproached in writing antd only after obtaining

the wrlttén approval for the departure, the manufacturer should




comance produstion.
|

1.8 & set of applicable drawangs and %ﬁPC1$JEatjUnﬁ will be
forwarded L (R mmnu{arlurelfcupplxe| and  the respechve
snepettion avkthoraty o on placement of supply  order. For any
changes  1n bhe dr awings, 5pet1+1céL1mn§,! sbangdards or  weitten
ferte, prior  approval bn owriting shouwld be oblaaned from HHSF,
hetore commencemeht of production. Eguivalance of collaboralor s
spEnifre ations w bh ather snternational or dat:nnal specrficalions
antl standards will be decided only bythe AHSF.

1.2 The supplier should provide ail standard tesl facailities
forr  conducting  1nspectien smoobhly, viZ. gingpection  geuges,
nstrunents, ltest stande/rigs, Fistuwes,igaplates and also those
recommnended 1n the drawingg/ specificatlons. The aupplier should
maintain a calibration record sheet for &l | Fht  measuring
ety umente/manchines and  gauges, which! wall bhe periodically
cheol o by Lhe inspootor. !

|

1.10 The suwplier should take up aultdhle corrFective  meazlres
vnmed ately 14 any defects/short comings mqa noticed during line,
procees and assembly ansgpection. In case the defecte noliced  on
! -]

any consignnents, are  attrihnubable Lol manuigturing defachs
marrant ing rectafication of parlier aupp]:ewu the supplier should
resort  to rectification of these defects in the swpplies already
made in consultation with Lhe AHEF and rmna:qqea

2.0 CONSTRUCTION & OFERTIBN: Voitammeter ls mountsd on the
central pangl (&75-82-Ch 104) ., The vol tammetear mainly consists of
{Refer flg '1‘2,9_) 2 eylindrical body at oné end with &oreen ®and
with casing 11 at the other end. The bndy. imcorporates a moving
coll syetem, consisting of light alnm1nxum.¥rame 21 with winding,
spring holder  and Pointer 12 having tabs! 26 with werghts The
moving coil system rests with ite cores, on corrunoum thru%t
bearings . Case 16 with thrust bearing is acrewed 111t the holder
pn one side and into bridoge 7 on Lhe -mthar zide. The holder

incarporates core 13. The holder with hrxdga, moving cail system
and core is secured in the slepts of pole !shoes 15, by means of
screws.  The stationary portbion of - the ingtrument consists
of mulbiplier 4 and cmmpenmatlng rpc1=tmr' 5, magnet 8 soouwred
with strap 9 to carbolite Pate "7 and wortacf plates 22,285 and 24,

el Vol tammetar BA-440 is a2 combinegd mav1mn cort dnslrument
designed for measuring the mains voltage and charging cuwrrent. I
the ammeter pointer deflects to the right. Yhe storage batteries
are charoed and 1t deflects te the left the baktieries are
daschar ged. |

|
e The principle of voltammeter operatiun 18 bazed on inter
—action o fixed magnel “8° with the magn?t1c field of movable
trome 21, when the current flows thro' it} Bz a result of inter
action of the fields of the magnet and frame, the frame turns
together with the pointer by an angle prupnrt1anal to the ocurrent
intensity. Only a low current {(hubreadths af  an  ampere) +)ows

throwgh the frame, whila the lmrgé‘purtmoh ni the current passes




Ihyongd the parallel connetted ghunt,. havinge. lemgpr iyt
sectional areaq.
° |
. When the bulten s releassd the vollammeler vpovrates as @n
amme: Lk . Iln this caes, the mains currenit {lows thra’ the waoading
of lhe drameg, wpper closed contacts and Alodhwn resietor Inter-
. |
acrtron of  the flleds cause. the Fointer | deflectiaon. If the
batteries are cdischarged, the current in the frame is  roversod
arned the posnter deflects to the left. I
a When ihe bulton ss pressed, the upper rontacts open, &nd
Live Tower contacits clgse. The cwrent pesses bhrough Lhe G000 ohim
reslstor end deflecls the pointer by an angle propo-tional to the
volisge. |
I
AN The wvoliammeter iz enclosed 1n a metoal body  whuse faue
glide hears lwo scales and butron 18, Located bueside e button 1a
the correw which 12 mwant fovr zero adiustment of the gointer .
' i
2ab Hasit Data JSTechnical charactorstics

. . | . :
Mormal position of - wertical position of dial

Instrument !

|
|
Mags - A00 gmz
I
3.0 The wvoltammeter is liable for storage, transportation and
pperation 1n the ervsronments of trﬁpﬂitalg!trﬂpﬁital gra cnaste,
diry deseris and cold climates.

4.0 GUALTTY ASSURANCE FROVISIDNS

i b P Ay U WAt Hd b B B i b s ok Bre A AL ook M Lk g TR T b e

4.1 Inspection Responsibility: The guppiier 18 reasponsible

frorr satisfactory performance of the item dwing usage and For
performance of all inspecilon reguirements specified herein,

9,z The supplier should carry oalb 100% Lreainapentiuﬂ bafore
offering  the items fo the ingspector for inspection. & test
cevtifacate indicating all the tests carried out by the supplier
should be given to the inspector/ AHSPE,  while tendering the
stores {for inspection.  The contractor should provide dres access
Ffor scrubiny of atl the documents to the In#pector/ AHSF in order
to encure that the i1temz offered are of the haghest quality.

4.% Bupply pf Literatwe: The supplier should provide
sufficlent copiez of the literatuwre of ' the itemr, such asg
illustrated part list, operating instructions, assy schedule,
maintenancesoverhaul instructions., systems jayoul chearts, list of
indigenous materials  ete., Lo the  AHGE  for velting and
dieltribution. !

]
1l




|
S 1 FILOT ZRULE INSFECTION |

ol Cortractor should tendesr & pilot aﬁmplwﬁ representaing Lhe
bull. supplies to the ingpecting officer for the pilot sampies
pvaluation., The pllol sasples tendered shouldbess  ihe regular

s @l mambitar - an addition to the identaificbtion number i ored
paint as undder b

|
"REL, FEZ, PED, FH —-- ——— o !Pﬁb
I
|

Q. ALL thepection/testing facililies +or evaeluabion of pilol
samples  will be provided by the supplier %t sUupRl 161 B pPrems see.
fhe supplier =hould 10form 11 advance in writing  aboul the
favaliires  avarlabhle with them tor evaluation of pitot  samples.
By acddy i onal tesl, Jacillities requir@d foi- pilot sampl &
evaluation will be intimsted by Lhe inspecling officer and  the
AHSP, Veluole trials will be conducrtod as per the direckions of
Lhe AMER, '

|
T Frlol semples will e considered +nﬁ soreplance only &fter
complelion of  all {este  andicated herein. Buli,  production
clanrance will be accorded by the AHGE onlﬁ gtter Llhe aspproval of
P ot samples. imspaction of pileot samplés and bulk supplies of
the atem shall be carried oot in accordance with this UAT and
relevant drawings/spac tfrecations, I

|
Sl 4 The piloteamples will be slloceled Hor evalualion as  per
the delails given undsar., !

S Mo Tesis Ingp@ctlaﬁ No of prlot

lewvel | zamples under-—-
| going evalua-
I tion.
- e e e - i e o e et e e o ok e b
nl Visual inspection all & aamﬁles 1 to &
) Dimensional check ~-do- ! ~gla~-
(i Fer{ormance teste ' —go- | —do—
!
d) Ervironmental test & 5ample$ LA TR
|
&) Dynamir teslks 2 samples RO
|
1 Endurance tests 1 sample! 5
Q7 Firiment/performance 1 mample &

i
tests on vehicl es i
b} wel ghment check =211 & 5aﬂp195 I to &

) Frasarvationspacking/ —tit— 1 to &

i
|
|
identification chect i
|

4 T




5.5 Mmepepsal of prlot sampoles will be antimated hyihe AKBE Lo
altl  concerned. Inspector  should punch th@ acceptace  mark (VA
mard; orm the body of the voltammeoler ada2t complsed wilihy the
requrr @menis af Lhes 0A1 in all respects. Tnspector should sansure
thal anwy repairs/rectafrat,ons osrraed euk on bhe  dilems  are
wielhin  the acceptable Limite and will nmti:mpair Llhier presd or manoe
it al 2o compl les the reguaremsnis given pu thie DAF A1) samples
Feijrnched during  the ingpectian =hould e punelied with o the
rejectinn marh (R mark ) distinedily on the hbﬂy to avord mixing of
the mame wi bh 1he acceplsd =tores. ) i

"6 " METHOD  OF INSPECTION: Jhe incpeclion reguurements and

nrocedure for guality assessnent of the vellammeter are given  as
under 2 i

P £ ot o 0 e s o
S.Mag Descriplbion ot the Lezt Lo bhe' ’:Jamlpllr'ug Boe
carried o Filet Bulh
st i b b et it Al bk ok bl il BV P SHE B PR TR TR - P e e b P e .....,.,._,..,..___._..-....,,_,__,_..;.._,.._.....- L Ew g e AR R TR m = b e b L m————
I

1. Vicual dinspection ’ 1y 15

T Raw materiats ane ﬁﬁtimf Test bars
test bars angainst each
against material

each material specafarcation
specificat ion per tol
|

|
B, PMroductian line inspection 1?02 10%
of Individual components

4, Assy inspection ) 1007 )
|
|

Y. Weilghment Lo 1007
&. Ferformepnce Jests \ 5

&) Checl ing of worbing of zera | 100 ISy
adiustor i
|

b) Cheching of worhing of owitch .  100% LO0%

) Determimnation nof basic error; 107 FRAIN S

d? Determination of variation d 1ﬁﬂ2 IREINFA

2). Determination of residual LO0% 100%
deflection o pointer from .
rera mark |
‘ [

£y, Detpyrminatbion of eftect of 1007 FO0%
incliination/gilting !




3. Lhecling of inbtensily of glow /

hy . GCherting of remasltance of
eloectrical 1osubatl on

1. Lhecking of slectrical

7. Delermination of efdect of 91:!:_‘-
~ernal magretic field

1¥e Checlhaing of eftect of ferro
magneltic baard and similar {
anstrument located side by side

"

w). Determrnobion of Jdampring e od 4

iy Dhiecbang of stedaliry amaanial
svvid Lol

3. Chectann of cyclic effect of
i e mes

). Lhecking ot cold recaztanos

¢d. Uhecling of stab:lity agatnst
action of ho arfrost and osw

di. Checlang of bsalt rostsbtance

€) Checling of moirstwre resistance

Y. Checking ot operalion at reduced
atmasphere

_3), Teaet fior action of saline Mmisk-

Wy, Cheeling of dust proofness
A3 . Checting of splash prooginess

k). UCheclipng of stabydity and
cual ity of coatings

Dyvoamie Tesbt

). Petoerminabzon ot vibration
shabitily (Rests \‘m‘\r\e-_c:_)

-

1z
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|

|
by, Choecking of vibratron stranglh ! [ Mo LMo From
| cach Jot

). Determinabion’ i [npoack rospsbance

carried cul on lhe vol Lammeler:
a) completion of the 1tes as per maln acvgemb! v draeng
L) @uality of external fintshing/coating
L) Frescnce of Joome parts/ fasntehers
13 Mechanicoal duafects/ damages !
27 Laorrect ;mecho nys '

g1. Uheching of lopact strenobb ! " "
|
ol. Checling ot absense of Fesonante L% " i
Strwncburel €lewanig, :
g, Taitment/Ferformence trials ! " .
|
i
10. Prezervation/packing/ldentification ! 1O 1007
i
- j“",,“"um”.«M__Tm_m"_____,_waﬂ“_"““mw“T__hMWmu__“”“,mw“__w_wwM
¢ro 0 The:  detarla of  wvaricus tests mendl 1oned  above  are
prep 2o pec bl o, j
I
I
fan d Viewal inspection @ The followino checkse shall  be
i

e o Materials=s: Faw materiales uzed a1n' the mapufacture of cach

component shell cenform bo the specifitatlons mentioned  in thie
Felevank drawings. Manwtachi-er  shall | make avallable to the

inspector &1l records pertsimaing te the r?w materials uszed 1n the
sssenbly. The raw materials shall be counter checked with
relevant speolfications, Tesl speciman anﬁ test bars repressnbing
bhe pillut/bull shall be drawn from the camponent production  fine
ard  tested for chemical comnposiilon andf mechanical properties.
Results shall bhe within the specified limits. Material test
gpecimen for insulsting varnishes, adhesives, insulalting tapes,
solders and paints eto., shall ﬁ%ﬁrawn!at Fandon and tested at

recognl sec laboratories/test houses. |

bah Froduction Line Inspectiop of i Individual Eomponents:
Datn:led dimensions of all components shdll be checled as per the
drawing before the assembly. iy speclal parameters/chechs

indicated in the drawing iile hardness, | heat btreatment, swface
finish, protective coating, dimensional tolerance  shall aleo
he checked at Lhis stage.  The components shall also be crechkead

for presence of defects lile crache,dentis, burrg,under cuts etc.,

H. b Assembly Ingpgction: A1l aﬁsembiles shall be checked Jfor
dimensions &% per the drawing. Any special paraneiors given  1n
the drawing lihe  hardness, heat treatmant, suwlace finish,
protective cosbing elc., shall he checled. All assemblies shall

be examined for presence of doefects Tibe  improper assembling.,




&5
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LA

i
' |

defects in soldering/brazing, loose parts/fastencers etc,,
WE IGHMENT ¢ Weight of individual compoﬁents shall be
controlled during production in such a way thet the total
welght of voltammeter should not exceed 400 gms,

6.6 PERFOLMANCE TESTS |

6,601 Checking of working of Zero Adjuster : This test shall
be carried out by rotating the zero adjister with a screw
driver. Zero adjuster should be able t& shift the indicator
pointer to each side from the mechanicaﬂ zero mark, atleast

1.2 mm, !

|
6,6.2 Checking of working of Chaneseover Switch : This test
shall be carried out by pressing the swﬂtch button and sub-
sequently releasing it three to five times, During this, the
movement of button should be smooth witﬂout Jemming and Jerking.
Pressing force (switching) shall be checked with the help of
a dynamometer or with a load and the vayue thus measured

should be atleast 200 gms, The absence 'of simultaneous closing

of ammeter and veltmeter circuits shall be checked by connect=-
ing the instrument to the respsctive circuits and the pointer
is set on an arbitrary mark of the soaleL Then the button is
pressed, The switch is considered accep&able if there are nec
simultaneous readings on the test instru#ents, connected to
different circuits, i

6.6,3 Determination of Basic Error 3 Basic error test is

conducted by comparing with the readingsi of the instruments
under test with the standard instrument having eccuracy class
not less than 0,5, Basic error of volta@meter under test is
the maximum difference between the readihgs of the test instru-
ment and the actual value of parameter o#tained from the
measurenent results with gradual increase and decrease of
parameter under measurement., The instrument pointer shall be

Contd,,., ©




set by the zero adjuster to zeroc mark q

taking readings, Basic error of voltaqmeter should be
within limits of I 2% of the highest value of measuring range

n the scale, before

|
under normal conditions given below :=
- i
(8) The instruments shall be checked in working position
not more than & 2° of the verticel

(b) Ambient temperature 20 % 5% |
(c) Atmospheric press, 96 = 103 Kpa (72b=780 mie Hg)

(d) Relative humidity 30 to 80% ;
(e) Constant operating vibration with an acceleration

0.1 to Oo3 g el {r‘re:pua_hr_y L}.Q-—i—‘fm H=z

(f) The indicetor pointer shall be adjusted to zero scale
mark by zero adjuster before taking reading.

|
£.6.4 Determination of Variation (Hysteresis Error) :

Reading variation is the difference of Faximum and minimum
readings of the same amgnitude of measured uombity when

shifting the pointer towards increase and then towards de-

crease of parameter. This test shall bg conducted simulta-

neously with the basic error test at noFmal temperature
(Refer para 6.6.3). The permissible reading variation should

be egual to deouble the value of basic e}ror.

|
6.6.5 Determinstion of Residual (displacement) deflection

of pointer from Zero mark : This test is carried out by
mounting the voltammeter on a nonnvibrating base and while

observing the conditions given at para 6.6.3 above., Residual

!

(displacement) deflection of pointer fromw zero mark (mon-return)

of pointer to zeroc mark should be &qualfto rermissible bacsic

errola

; Contde,. 10
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: 10 |
|

6.6.6 Determination of effect of Inclination/Tilting @

This test shall be carried out by connecring the voltammeter

to the operating circuits, on a special stand, having provision

for tilting at any angle say 45°¢ in either gdirection from
normzl working position. The error in vbltammeter reading
due to tilting/inclination of the instruhent in any axis
(plane) upto 45°C should be equal to OQE!mm (1.3%).

i
6.6,7 Checking of Intensity of Glow : The intensity of
luminous substance glow is checked visua;ly during illumina-

tion with ultravioclet rays or incandescent lamp of 100W from

& distance of O.5m. Initislly, the voltemmeters should be

kept in a dark room for such a period un%il the observer
adopted to darkness before hand, does not notice its glowing.
The dial plates of master voltammeter and the voltammeter under
testing are simultancously illuminated f?r 10 min, Then after
glow brightness at 5 and 15 min after steopping excitation shall
not be less than 100% of brightness of test specimen. The
composition of luminous substance shall %nsure durability of
crated signs without any peelings, crack$ and drips.

6.6,8 Checking of Electrical Insulation|Resistance :
Electricel insulation resistance betweenieach of current

carrying circuits/plug contacts and body of voltammeter,

measured with a megohm meter at a voltage of 500 V should
' |

be atleast :

() 20 VMohm at 20 % 5°C and relatlve humidity of 30-80%

(b) 5 Mokm at + 50°C

(¢) 1 Mohm at & relative humldlty of 95 T 3%

and temperature 20 to 35 C.

h.0.,2 Checking of Electrical InsulatlonIStrength :
Electrical insulation between zach of the current carrying
circuits and bedy of voltammeter should withstand a test
voltage of 500V 50 Hz, AC applied frpm al source of power
0.5 KW for one minute without breakdown br surface eparkover,

Contd,.. 11
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6.6.10 Determination of effect of External Magnetic Field ¢
The voltammeter should be checked on twb scale marks,; one

of which is near the geometric centre and the other neer full
sczle value mark, by observing the condﬁtions (specified)
given a1t para 6.6.3 above. The voltemmeter under test, shall
be placed in the centre of the coil cre%ting (generating) uni-
form magnetic field, The voltammeter uhder test and standard
instrument shall be connected to the soprce of current and
readings of instruments shall be recorded before and after
switching on off the coil, with & direcﬁ current for creating
(gereresting) a field intensity of 400 ﬁ/T znd by turning the
voltzmnueters under test zrnd coil for th? maximum effect of
externcl magnetic fielcé. The voltemmet?rs are considered
eccepreble, if the permicssible rompleme%tary error (variztion

in readingeg) caused by the effect of externsl magnetic field

is equel to + Zb,
i

6,6.,117 Checking of effect of Ferromegnetic Board and a
similar Voltammeter located side by sidk : The effect of

ferromagnetic board sheall be determinedfas the difference
in resdings of instruments under test 05 non-ferromagentic
bocard and on ferromagnetic board. Durikg the test the in-
struments shall be located side by side: in one plane and in
one working position. The instrument ihfluencing the o©ne
under test, shall be under rated 1oada; The other conditdons
of the test shall be as per para 6.6.10 zbove. Allowable
complementary error {difference in readings) of voltamme ter

caused by installation of voeltammeter ©

|
n ferromaghetic bhoard

of thickness (3 = C.5)mm and similar vdltammeter located side

by side at a distance of min 1 m shall ‘be equal to + 15,
i

€,6,12 Determination of Dampening Perilod : The time of

dampening is checked for voeltanmeter wﬁth single sided scale
by switching on the measurable, quantify enabling the indica-
tor deflection approximately on the ge&metric centre of the
scale and for double sided scale, the ﬂndicator deflection
gepproximately on helf the length of thé scale. The time of
dampening is determined from the momenﬁ of change of messurable

gquantity until the moment,the difference between voliammeler

|
| Contd, .. 12
|




12 3 |

|

i

readings and its steady readings does not exceed 1 % length
|

of scale. The period of dampening of voltammeter should not

exceed 3 secondsS.

. |

6.5,13 Checking of Stability sgainst Overlcads : Short time

overload test on voltammeters is carried out with fulfilling

of conditions indicated in para €.6.3 above, in working

position. Test is carried out in practically non-inductive
circuit without shunts, Ammeter and esmmeter circuits of
voltammeters should withstand a series OF short term overloads

without dzmeges in the following Sequence i-

(a) current overloads exceeding the r%ted velue 2.5 times
wlith a duration of 3 ms every 5 m#nutes for a period
of 1 hour, !

|

(b} ten connections of reted current of reversed polarity
with a duration of 1 min. Intervgl between connections
shall be min 1 min. :

|
Voltammeter and voltammeter circults of!voltammeters should
withstand & series of short ternm GVerloéds without damages in

the following seguence ¢ !

(a) impulses of voltage 70V, with a dﬁration of ?» ms every
3 minutes for a period of one hour.,

(b) Ten conmections of voltage of rev%rse polarity 30V,
with a duration of 1 min, Interv%ls between each conn-
ection shell be min 1 min, |

~

The voltammeters are considered to have withstood test, if
displacement of indlcator from the mechénical zero mark does
not exceed 0.4 mm and after cooling and getting the indicator
on the mechanical zero mzrk, the voltammeters shall comply
with requirements indicated in paras 6.6.3 and 6.6.6,

Contdees 13
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6.7 Environmental Tests 3

6,701 Checking of Cyclic effect of Tempe ‘rature : The voltam~
meter in switched off condition shall be|SUbjected to the

effect of threec temperature cycles folloﬁing one after another.
Zach cycle is conducted in the followinggsequencea

|
The voltammeter shall be placed in a colé chamber, malintained
at a temperature of =50 : 300 for four héurs, After expiry
of conditioning the voltamreter is transferred from cold
chamber to hot cheamber maintzined at @ tﬁm:eraturc of +6) 3 C
and held under this condition for & hourg. Trensfer tine of
voltanmzter fromw cold chamber Lo hot andihot to cold chambers
~hould not eXceed 9 minutes, After comp}etion of last cycle,
the voltamme ter shall be removed frow the hot chamber and held
under normal climetic conditionsz for four hours,. Ther the
voltammeter is visually inspected and subjected to the perform-

ance tests mentioned at paras 6.6,3 and 6.6.6 above,

!

| .
6.7.2 Checking of Cold Rrsistesnce : The voltammeter, in

switched off condltlon shall be kept in a cold chamber having
a temperature of -50 = 3 °¢c for & hours. |After expiry of

|
conditioning, the veltammeter is subjected to the performance

test mentioned at para 6,6.4 sbeve. After completion of the
test, the voltammeter is removed from th% cold chanber and

held under normal climatic condaticns for four hours., Then

the voltammeter is subjected to the perfgrmaﬁce test mentlion=d

at pars €.6.3. 5

The voltammeter is considered acceptableiif the allowable
complementary error (variation in readings) caused by varia-
tion in arbient temperature from 20 : OC 1o »DOOC per every
10° C of tempersture change shall be equal to !

(z) ¥ 0.7 for voltameters and VOlI?JUEtCT circuits

of voltammetiers. ' i

+ ., . . :
(b) = 1.5% for ammcter circuit of voltammeters.

|
|
| Contd,.. 14
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6,7,3 Checking of Stability against asction of Hoar frost & dew

The voltammeter shall be placed in a cold chamber having a
temperature of ~20 Z 5% and held at this conditions for two
howrs in switched off condition. After expiry of conditioning
the voltammeter is rewmoved from cold chdmber and held under
normal climatic conditions for three hours in switched on
state. The voltammeter shall be checked for serviceablility
immediately after switching on and after every 60 minutes,

The voltammeter is consldered acceptablﬂ if it is servicezble
after removal from cold cheunter during ﬂhe time of Keceplnp

(% hours) in normel climatic conditions,, and after three hours
of conditioning a2t normal climatic condﬂtions conform to the
performance test wentioned at para 6.5.3 above.

|

6.7.4 Checking of Heat kesistance : The voltammeler in

switched onccondition shall be placed 1d a hct chamber havirn

a tempersture +50 = 3°C and kept at thlé condition for four

(4) hours. #ifter expiry of conditionin% the voltammeledr is
checked for allowable complementary errcr (variation in
readings) as per para C.6.4 above, Thi% test shall be carried
out on any three scale marks, either inside the chamber or
outside with the condition that the temﬂerature of instrument
does not fall below +47°C, The allowabﬂe conplementary error
(varration in readings) caused by variaﬁion in ambisnt tempera-
ture from 20 = 500 to +5ODC per EVery 1qOC of temperature

chenge shall be equal to :

(a) 3 O0:7% for voltawmeters and volﬂanneter circuits of

voltamne ters
(v) ¥ 1,.5% for ammeter circuits of voltemrsters,
|

Within * minutes of removal from the hot chanmber, the
voltanmetlters shall be checked for insulétion registance with

a megohmeter, at 500V and the valus measured thus shhould be
atleast 5 liohm. Or completion of the test, the voltamueter
shall be held under norme’ climatic con@ition& for four hours,
alterwards should conform to the performence tests mentioned
at pare 6.6,3 and 6,6.C above,
Contd, .. 15
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6e705 Checking of Moisture Resistance : The voltammeters

in switched off condition shall be placéd in & humidity chamber
maintained at & relative humidity of 95 .= 3% and temperature
of 20 to 35%Cand held under these condi#ions for five days,
After expiry of conditioning, the volta@meters are removed
from the chamber and held under normal climatic conditions,
Within three minutes of removal from the humidity chamber,
the voltemneters are checked for insuleﬁion resistance as
per para 6.6,8(c) and the value measured thus should be at-
least 1M.n. After holding under normal !¢limstic conditions
for @ minmimur of 6 hours, the voltanmeters are subJected to
the performance tests mentioned ata paré 6.6.3, 6.6.8(a) &nd
6.6.9. The vollamueters are considered acceptable if there
egre no traces of corrosion and conform to the above perform-
ance tests. !

|
£o7s6 Checking of Operation &t Reduced iAtmospheric Pressure

This test shall be conducted at normal ﬂemperature by placing
the voltammeter in switched on condition in & chamber maintained
at a pressure of 460 mm Hg and the poinﬁer should move &long

the scaleunser the above conditions, Then the pressure in

the ehamber shall be reduced to 170 mm Hg. Then the pressure

in the chambesr shall be bhrought to normgl after which they are
removed from the chamber and checked foﬁ basic error., The
voltammeters are considered acceptable ﬂf they conform to the

performance test mentioned at para 6.6,3 above.

6,77 Test for the action of Saline (séa) Mist 3 The
voltammeters are placed in a chamber lniswitched off condition
and exposed to the effects of sslt fog at 2 temperature of

+ 27 2 2%, The fog shall be produced ﬁy means of a centri-

fugal serocsel or sprayer serving to atorise salt solution
prepared by disolving sodium chloride aﬁd distilled water

in the emount of 33 I 3g/lit. The fog dicpersion shsll bhe 95%
drops and weter content 2 to 3 gusfu.m. , Spraying of solution
is carried out for 15 minutes after ever? 45 pinutes. The
total durstion of test is for 7 days,. OE completion of the
test, the voltamimeters are cleened with Eistilled water and

dried. The voltammeiters are c¢onsidered ﬁo have pessed the




o
test if damages coatings are absent and withstood the basic

error test as per 6.6,3 above, |
|

6,7.8 Checking of Dust Proofness : The lvoltammeters in

switched on state shall be placed in a cubical box (edge

length 0.9m) having 4 kg of fine cement powder, which is

disturhed, every 15 minutes with the helﬁ of compressed air

Jet, for & period of five hours. After QUmpletion of the

test, the voltammeters shall be stripped;and subjected to

. . . . - I .
visuzl inspection, ‘he voitammeters are considered accep-

table if dust is abscnt. |

€,709 Checking of Splash Proofness : This test shall be
conducted by subjecting the voltzmmeters to the action of

artificial rain having intensity of (5 iiE mm) at an angle

of 450 towards the instrument glass for five minutes. Vater
temperature during the test should be 1eés then the voltam-
meter by 5 to 10 °C. The voltammeter shall be instslled in
working position with glass facing the wéter stream and their
back side shall bhe protected agalnst‘Watér splashes. After
completion of test, the voltawmeter shali be wiped, opened
and checked for absence of water inside ﬁhe instrument., The
voltanmme ters are considered acceptable if water traces are
not present inside. i

6,7.10 Checking of Stability & Guslity éf Coatinge 3 After
successful completion of performance env#ronmental and dynamic

tests, the voltammeters shall be subjected to visual inspction
and dimension check. The voltammeters a#e considered acceptable
if the parts and assemblies do  not have traces of corrosion
and pseling of coatings and conform to tﬁe sye cifications and

drawings.

6.8 Dvnamic Tests

6£.8,1 Determination of Vibretion Stebilitv (Resistance) :

The voltammeters in switched on state shéll be fastened to
the platform of vibration tesi stand and|subk cted to
|

Contdaocs 17
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vibration in three mutuzlly perpendical directions as per
the norms given below with smooth changé of freguency in
each sub range.

|

i

Sub Range of AMPLITUDE

Prequencies Acceleration visplacement
Hz (g) ! (mm)
From 10 = 20 1,0 = 2,0 2,0
above 20 - 30 2,0 = 4,0 1,2
|
above 30- 40 4,0
above 40 = 50 4,0 -~ 6,0 0.6
above 50 = 60 1 :
above 60 = 80 § : corresponds
above €0 - 100 | 60 | to accele=
€ B , ration
above 100 = 120 !

K.B, : Test may be conducted either by %cceleration or diS.
placement method.

Duration of test in each sub range freguencies 1is atleast
2 minutes, !

The voltammeters are considered acceptaﬁle during the test
if the one sided shift of pointer is not exceeding 1.5 mmw
and oscillations are within the limits bf 1.5 mm along

the scale arc.

|
6.,8,2 Checking of Vibration strength :| The voltaumeters

w]
in switched on condition shall be secured,vibration test
stand platform end subjected to vibration, in three mutually
perpendicular directions, as per the deFails given below.

Contdees 18




Freguency . AMPL ITUDE Duration of test

Hz Acceleration  Displace- Hours
(g) ment(mm) |

10 1.0 2,0 % 6.0

20 2,0 1.0 ; 18,0

30 3,0 0.8 | 12,0

40 4,0 0.6 | 9.0

50 4,0 0ule | 9,0

60 4,0 0.3 |

80 4,0 | 3.0 per each

100 4,0 corre sponds | frequency

. to scceleration
120 O I

N.Be ¢ Test may be carried out by accelération or by
¢isplacement method, ;
, |
The voltammeters are considered acceptaﬂle after the test,
if there are mo mechanical defects/damaées and conform to
the performance test mentioned at pars é¢633 and effect of
inclination as per pares 6,6.6 is not moﬁe then < 0,75 mn.
!

6.8,3 Determination of Impact Resistanée ¢t The voltam-

meters in switched on state shall be seéured to the impact
test stand platform and subjected to impacts in three mutually
perpendicular directions as per the details given below,

Accéleraticn Duration of No., of imgacts Totzal No. of
(g) Impact (ms) per minute {max) impacts
15 10 = 15 80 Ltiesst 20 in

mutually perpen-

| each of the 3
| dicular planes.

The voltammeters are concsidered acceptatle during the test if
the cone-sided deflection of the pointer:is not ‘exceeding 2, 5mnm
and the oscillation is within the limits of % 2.5 ma along

the sczle arc.

|
|
i
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6,8,4 Checking of Impact Strengih i Thé voltammeters in
switched on condition shall be fastened to the impact test
stand platform and subjected to impacts in three mutually

perpendicular directions, as per the norps given belows

Acceleration Duration No, of 1mpacts Total No, of
(&) of impact per minute! impacts during
ms : the test
15 10 = 15 100 2000

The vcltamnetarq are considered acceptaule after the test
if the; conform to the performance test mﬂn tioned at pare
6,6.% and effect of inclination/tiltine of instrument as
per para 6.6,6 is not more than 2 0.75 mue

! !
6.8,5 Checking of fAbsence of Hesonance h Before commencement
of the tesl, voltsmaeters shall be subjekted to vigual inspec-
tion. The voltamreters in switched off condition, shall be
fastened regidly to the platform of vibrﬁtion stand and sub-
jected to vibrations in three mutually ﬁerpendicular directiaons
as per the details given below with smoﬁth vibration of frequency
in each sub range. i

Frequency AMPLITUDE |

Hz Acceleration (g} @Displacement (m )
From 5 - 10 C.05% « 0,30 i
above 10 - 20 0,30 = 1,00 0.5 = 0,8
above 20 = 25 1,00 = 2,00 |
above 25 « 40 2,00 | 0,3

Duration of test in each sub range of fﬁequency should be
atleast 2 minutes and checking is carried out by eithar
acceleration or displacenment method, THe voltanmeters are

considered scceptable if during the tesi resonance is absent

i ContBac. 20
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in design elements and assembly units upto the frequency

of 40 Hz,. |

Fitwent/Performance Trials : One samplé of voltamne ter shall

|
be fitted on central board (675~82-Cb104) of the vehicle and
its performance shall be compzrable with Soviet voltammeter.
The trial will be conducted for 500 km. '

6w Preservation/Packing : Plating, painting and preservatiuve

2V

cozting shall be in confirmity with the 'specifications
guoted in the relevent drawings. Each voltammeter shall be
separately packed in & suitable carton fesistant to molisture
and dust. Then these boxes with voltamm?ters ghall be
srrenged in a plywood box withstanding tfansport hgzards.

£ label indicating the following identifﬁcation shall hbe
pastecd to the plywood box,

|
|
(a) Manufacturer's trade mark |
(b) Voltammeter typs

(¢) No. of voltammeters

(d) Supply order No, and date
(e) Technical specification
(f} Inspector's V 4 mark

(g) Consignee E
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