APPENDI X" M’

L
e *
e s i
e
L S e
Wo—_tiirr. e a—
—_— e
P —
= " > —
- —
= . ; —
—— - - —
= a3 =
s < =
- " . -
- - -
: . :
t {*. N
5
— M -
= . x
— hotng
— PRSI e
R r— ——
= Emhursmr =
—
D — ————
e — T —_
e —
e B
=

QUALITY ASSURANCE INSTRUCTIONS
FOR

FUEL GAUGE SENDING UNIT

MWT3-1Co000CHE

No CQA[HW/@AI/FU[LGAUGE SENDING UNIT
' APPLICABLE TO ATEYA TANK

CONTROLLERATE OF QUALITY ASSURANCE
- (HEAVY VEHICLES)
AVADI , MADRAS -600 054

RESTRICTED -
: ' D T e ————




[IMPORTANT NOTEY )

NOTE : 1 , .

This is ouly a provifioi~l ineiraciion emd

will Pe emenie Trom time to Lime pocording to ihe
to NWo aéeition, dcistion 2nd reproduction
will be 2one wittouti i»: premission of fontroller,

CQA(HV) Avadi : M-irae - 50D D5e,
ROTE : 2

Lny intirveiion coni=ined In thie does not
prejutice ike terrme ani cohiitions_ of ihe coatreei
what 80 ever. In ezec of eny conirziietion betweern
ihe contents of this QLI an? the elruses in the

coistrect, the leiter will preveil;
OTE :

Tre stores showid be rammfactiure? strictily -
e€ per the drzvinge supplied by the Inspzction
Authority only 2n? pot se par the eermplesz, if any

reciived by ibe canufzcturer for Tuilan

o oe parpose,
hOTE : £
e e —— ke
Loy crenizeni irsuel ty ihe AISP £h21) ve

incorporied in tbe QA1 =zn2 ite recoris for ihe
emendrents czrried oul choul? be rzinizinel as - per
tbe proforres =i Appeniiy *B*,
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41]) cleusze of thies i““ ce

INTROIIST I Ui

The Juclity Aseurance Instruction for the

Fuel Gauge Sending Un;t-lﬁfS‘TC-ﬂDO fb

. hee been prepared bzred on thg re}evant
aesign documente of the collaborstors. She detwils of
the materielr of the vorious componcite forins part of
tbie  Fuel Gauge Sending UnitYM3-1C-000 Cb are given in
the colleboratorse eecificstion: ewch g GUST, 05
€ves “ht verious minuacturing processcs zdomied by ihe
collsberetors are aveileble in the technological process
sheete. fThese procesr instrﬁction.abaets are avocilakble
with the AEEY} ji.e. The Comroller, Comrollerate of
wuelity Ascurance{Beavy V&hicles),-Avadi : Mzdree-5¢,
e documents having relevence
to the quility of the FUGL Grawuge Lendihy Uncp Wi le
ehowld be taken noie of end guiience taken for 1zpﬁen:n
tetion while manuwlacturiag end ae sertlins the Fuel Gauge
Sending Unit WTC-IC Uhc rexformance eni other reguirersnts

'.J

)

&iﬁ'down in thics Qil.are vensrelly &8s perT the relevem
spec ctiong end elenicrdr of the collezvoretore,
11

-

B

shir wad leye Covn verliozs recuirerenie of ihe

Fuel Gauge Sending Unit A T3-1C=p00 Eb

angd ir iesus
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procedures enl scceplince norce. 1 eire gy givinzT édegucice
Inforraticrn 10 the monufzetwer: on the 7nelity reouireromi
Bo thet reguired cuzlity contrel methode &re estetlished.

Thir will cleo guide the Ipcpection Officers during the

-
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' 1x§spﬁotion and, thereby will Bbnaure that the sccepted

- M

T

articles meet the stipuleted stgndards,,
BCOPE L

3.._- ‘fﬁis QAI gets out the inspeotion procéduré.-and

[V T

' agcep‘tame oeriterie :'to;r the Fuel Gauge Sendinp Unit. The
- ' | The
recommended quality essurance programme stipulsted berein
ere mandatory and should be striotly adbered to.

4. These Qilg ere lieble for smendment as and when

necessery by the AHSK,

.5~ For inspection purposes, only tbe 1a£est jesue of
this QAI will be made applicablle and required pumber of
copies of thie QLI can be obtsined from the issuing
authority i.e. The Controller, CQA(HV) Avadl Msdree-54.
6. 411 gqueries of the QAL should be referred to the
jesuing eutbority. R

Te For mny édepartire :t’;:-om thie QAI, the AHSF phould be
ap'proached In writ. ng e.n_a only sfter obteining the written
approvel Ior'_the dej ertureyvenufecture should commerce,
IRAWING

8.  On piacemem- of = firm supply order, & set of
eppliczble certified drg=..’ingé vill be forwerdéd 1o the
‘coniractor-and the reepective VInsp‘&ction officer.

SPECIFICATIONS

9. 3% get of Soviet specifications &nd texte connected

with the .fuel Gauge Send ng Unit WT3=-IC-upke obteined
fror the AHSF. These comprise of GOST, OST, TYe, Tex &

etc. Any clerification required on theee documertie
should be obteined from the AHSF, Equivelence of the

’ :ot3/"'




epecifications and stendards will be decided only by the
AYSP end should not be unilaterally decided. For any
-change in thg apécifications, etaniards or written.teita.
the AsHSP should be mpprosched in writing. Only based on
the AsHSP's written epproval any slterations in the

epecifications can be effected and not otherwise.

Pous “‘\N SV

10. Ihe pracess instruction sheete supplied by the

" collaborators ere =svezileble wiih the AUSr., The releveni -

4

prozese gheeis mey be studied at ihe pré:ises of the &=Sr. -
11« The Confracto:s, afte( scrutiny of ihe CanerﬂEi
procecse ehéets and comnected pzper porticulers, should
gsizblirh the nscesesary produciion and inspection

fecilities, Periieclerly ihe inepcetion tesi etends,

Iixtures, templatee. geuges ete, should be provided es

recomrenied in Y . tbese pracess sheels.

2357 SYATDS

12. Gauges, itexpletes, test siznde, inspection fixtures

and inetrumen .s reguired for the guality assurance testing‘
cHould be prov:ded by the coniracior. Any informetion
eveileble ir ibe technologiczl docurents aboal ithe inspacilon
require:eﬁts and test =t 1 bs

znds ¢

m

obtzinied fro- ithe 178r,

Gontractor ir v Jireriy 10 uFe zyy €zuivsls
3 =

-— 2. - E v
4V} Ty LUNEPLT VLU

,syste* provldeﬁ it peszts the technical requirezent of tertiinc.
MATERIAL |

13. The ﬁaterialtueeﬁ for ihe components of the Fuel Gauge
Sehding Unitéhould;be as_per;thermatgrials indicated 1In the
individuel p=ri draevwinze. All preceuiions ghoulid be tgler

ty the menufecturers to use the correst grade of msterisl

Y

- . e o - - el
- B L B T m e .



as stipuleted in the design @ocurents. 1In exceptionsl
caser, sny chanles, concildered escential with reéard to
the raterial or meterizl grade should be referred t.b the

LTSy for their ep,:rov_.l in writing before uniez tek;.na the

rrarm._acture of thke pari.

4. The AUSY end tbe Inspeiction officer will be et

liverty to drow materinl test specirens 2nd ezr.pler froc
eny eitaze of manaf-siure.
INEZ20T A TISARILITY )

. g o)
Fuel Gauge nro_ ’yehould generally

conply with the reguirerments indiczted in the desisgn

15. The Contractore of

documerie with regzri to mﬂterla“ conetractiion zni pnr"‘o

nance,

1. fforte choulfd be ms3 ¢ by the manafecturer io sihere

1o the docunente for the mamifactare. However, due to zny

renafectaring comtrian'ts, if ezaivelentis 2re to Ye us*ﬂ or

narzinal v‘nptlon:;’:re to be adopted the care will be zoi

. epproved frim the AUSF,

Al

- But all ihe requirerentis es ziven

ir the ipspsction echedzle (Quzlity Acsuranse Tesie) will
P J

te fully"comp:'fed. wiik.

SIATDARDS

i7-  The technic=zl supply conditions for material =i parts of
. ' . m

the Fuel Gauge Sencing Unit ére given the drewvinge,

epecifications. Mznufsciurers should ensure that ihe

standerd of mamafzcture end process erployed ere eufficient

to meet the functiionsl en? reliability reguiredentis.

SPESIAL NO™u

=, Fitmem &nd performence of the Fuel Gauge

. Sendi ng Unit  should be corpatible to the eyeter,

. et

LT TIRTE
Lo
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19, Stores should be st¥ictly manufactured only ae per
Lood %06 G frcotions,

the drawinmaéaupplied by the AYSP and not as rer semples,

if any received by.the manufacturer for guidence purposes.

20. Inte-grated eysier. check will be carried out as per

the directions of the aHsP. |

21. All bought.out articles should be checked by the

incoming quality control eection of the contractor. The

scope end methodolovv °of quality control of the incoming

materisls und parte should be estebilisghed in consultatlon R

with the AYSP eni the In-pection officer,

22, Any technical documents that should be mzde avail-
eble 15 the AYSF eni Inspection officer will be intirated

by the concerned euthorities., The contractor shoulg pr071de
free access to these documents for the scrutiny.

The requiremant of technical documents euch gs
operating inhtructions, service instruutions, wﬁrkshop*
nanuale, system layout etc, for the items end sssenblies
covered ﬁy this QAI, will bve intireted by the AuMSP and
shouli be prepared =nld providegd by the contracior.
>uffic. 'ent copies of these documents should be supplied to
ihe AM3P slongwith the first bulk 8upply. ' Vetting of these

documents will be carried out bv the AHSP.

24, Only efter 100% Pre-ipspe ction by the conmtractor

fugjﬁon?¢50h¢ﬂ7““ﬂassy should be oifered to the Inspection

officer for inspection.

25. Hhile teniering the Fuel Gauge Sending Unit for

- inepection, & test certificete indiceting the tests carried ot
"by the contractor should be given to ithe Ingpection efficer eng

ihe AHSP ‘The praforsec of the certifiecte s siven at
Lppenﬂix ‘A" of this QAI.

- - s

-
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26. Before undertaking any testing, Inape?'bor should
ensure that they ere using only celibrated mEAsuring instra-
memte end gauges. The contractor should maintein é call-
bration record sheet for a'll the measuring instruments and
gauges, This record sheet will ve periodically checked by
the Incpection officer. Inspection officer may nlso under-
teke calibretion teste under his supervision and eontrol.

Inspection officer will slso check the inspection fixtures,

)

gauges and templates periodicelly, )

27. -Ins'pector should punch tbhe acceptence mark (V4 Mark)
) oﬁ the body of the Fuel Casuge Sending L{nii only after
ensuring thet the fuel Gauns Sendirg Unit - comply to ‘the_:

requirement of the QAI, .
23, The working place znd enviroment of the inspection
arez should be clean. and be such that it does not affect

the test-stand instromentetion or conponente under inespection,

2G. The minimur testing tire for co-pletinz the élimtic
end dynsnic teets is epproximately eix ronths. Contrzctor
is mdviged to suivmit the eamples for testing, tzl n; into
account thies lezd tire,

30. Sanples whick have under-gone the cliratic, dynacic

or endurance tesis should be “YELLOJ onmo3)" on the outer
<¢esing. TIhe yellow baznied samples ebonld HEVEIR be consumed
in production or service., For gll gueries on Yellows banding
of -a_amplee, AYSY shéuld be consulted in writing. Proper
records for co-reletinz the S.No. and dste code of the
Yellow banden earnles should be rade eveilable to the AHST

by the Inspection officer,

R
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31, Any eenple which has failed im thé climatic, dynamic
or enjurance test should NOT be yellow bended, but should be
returned to the contractor,

32, All markings on the perts, assys, name pletes,
inspection.platea, etc. shonld be donme only in ENSLISH and
not in eny other lengsuge. 1In case of any doubt, AHSP
should be consulted in writing. The location of merkings,
name plete and instruction plate ehould be es per the

- connected part of assy drawing, |

33. Type aporoved Gonnectora,'Plugs. Cedbles, wwitches,
Relays, Diodes, Transistors, Gircuit Breakers, Fuse inits,
bulbs end other electricsl and electronic hariwures shell

be used. Type approval certificstion for these electrical
end electronic herivares should be obtainei from the

elecironic discipline 4HSP ( i.e. The Controller,

Cogtrollerste of Quality Assurance(Electronics), Bangslore.
Suppliers of the main article will be respoasible for
obvtaining ne typs epprovel certifieation froc the
concernsd At Hol.

B “Accejted and cleerea storee should besr tbe gtany
or sentcillns werk of the inspsction stafi,

Thie eccepiance

pzrking should bs pl=ced in & vieible location of the

articles clezred,
35. The pzcking of all supplies should be made such

a8 10 witb-stend the cliungtic, transportation and haniling
severities. Deterioration of the sriicles in etorage is

NOT permissible,
36, The puckages should bear the full identificastion

of the supplies ani the contractor,

—
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PART _ I1I
DESCRIPTION

37 Fusl Lava) Indicating System consists of =z micro

Ammeter and tuo Sanding Units, Tha sending units to Drg

Nos Y T3-1C~000 Cp are used for sansing the level of fue)
in ths RH & LH Fusl tanks,

36 The sending units are Rade up of tuo Aluminium pipss
separated Electrically fron €acth other by Air., Ths capa~-
citance of the Sending Units will vary deosending on the
level of Fuel (depends on the length of the tubs immerssd

in fuel) due to the variation'of di-slectric strangth, The
hezd of the sending unit incorporated a printed circuit
vhich converts ths OC supply into pulses, The out put
terxinals are connescted to the amzster. The value of
Current passing through the ammster depends upon the
résistance (impedsnce) offered by the sending unit, which in

turn depends upon the lsvel of the fuel,

39 A circuit diagram for (fuel level system} connzcting

twe sending unite with Ammeter is given in figure (1)(Pag6/5).

SEUFRITY

43T The sencine vnite zre lizgtle for trensportatior,
slorage sd operation =t temp, =50°C tco +50¢C, huridit

95 +f-3§.

PART 111
QUrk ITY ASSURANCE JESTS
41 Szlection of sampls shoyld be mades as per ths

randor saiplinc table,
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CLASSIFICATION OF TESTS

42 The varfous tests to bs carried out are

classificd as given below:

a) Class 'A' Tests are thouse that ars to be
carried out on 100% of al1 supplies,

b) Class 'B' taosts are functional tests that
are to be carried out on random samples
picked up as per IS5 250p Part I Level Iv
with A Q L 1.8

.c) Clase 'C' tests are type, pericdic and
| relizbility tests ctarried cut on 1% of

swplies picked up at randos,

PILOT /BULK INSPCCTION

43 Lontractor shoulg tender six pilot samples represgnte
ing the byulk supplies to the Inspection Officer for the

pilot sample evaluation,

44 Pilat semples should bezr Seriez) number and in
additior te thie, they should bear ideriificztion mark

as PS1, Fc2, F53, PS4, PSE and PSe,

45 Fillot carplee are tendered only :fté: being thorouchly
Pre inspectiorn by the Contracters, The Contractors will

give sufficient advance information before tendering the
pilot samples, sc that ths inspectors ard AHSP can sultably
plan their inspection pregramme,

46 The Quality Assuranmce Tests for Fusl gauoe Sendinc

Unit W T3-1C-0000b to be carried out :z:v given as bslout

.qonnlc * s
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IESTS CLASS OF TESTS .

PrLoT B ULk
a) Component Inspection All 6" Samples 5
b) Procass Inspection — e - B
€) Assy Inspection C e . 2
d) Interc hangeability Test — do - C
¥) Material Test A zrponenl c
f) Visual Examination- All "6’ Samples A
g) Dimznsional Check - de — B
h) Calibration ~ de - A
j) Absolute Erro: - Qo — A
k) Relztive Error - e — A
1) Endurance Test PS - é
) Envircnmentz) Test PS 2 %% C.
n) Syster Check on Vehic le PS 455 c
o) Preservation and Packing Al 6" Samples A

It would be preferable to tonduct test a,b,c,0 & &

above at stage inspection during menofzctyre-of stores,

VISUAL INSPECTICN (Clees 'A! Test)

4t

Ouring the visuel inmspecticr, check fer the folloving:~
a) Proper Finieh and Goocd wrkrenship

b} Completemess of sst asper relsvant drauihg

c) . Absence of sharp corners and burrs

d¢) Externzl damages not alloucd

e} Proper merkine,

SIMENSIONAL CHECK (Class 'B! Test )

49 Components/Assy which can not be checked =fter

final esey shzll be checks - £leyl inegpection for

- T ow

dimensiens /technical conditione =« p.r relevant part/

SR}
essy dravinpe,

.
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52 till the tanks is empty,
“4 The recommended values of marking on sending unit for
different sector s given below, The marking noted on the

sending unit should not differ from the values given in the table
below 3-

Sector
Level | 0 11 - 2 j 2 - 3— ! 83-4 §} 4-5%5 *;*:-B
HTY _ 528 {40 358 265 154 ) 0 )
1} +/=25 +/-25 +/-25 +/-3% +/~35 +/-35
D2 +/-50 +/~%50 +/-30 +/-75 ‘+/—7S +/=73

WiereHTY- ie the merking made on the sending unit in mm. This
torresponds to the unmarked sector‘of the indicator.

Di ~is the absolute error in mm under normal climatic condition
at a supp}y voltage of 27 +0/-1 Volt.

D2 - is the absclute error in mm under climatic condition =50 to
+50 ‘C at & supply voltage of 27 +2/-% voli,

Abeolute Erro- (Clase &7 Test)

"53 The absoliute error (D) is the difference between the actua?
reading noted on the sending unit and the value of HTY given in .
the table above. Absolute error of the sending units shall be
checked and the wmagnitude of the error should be within the
ligite indicated in the table above.

)

Reletive error (Clese WY eet),

5§". The retstive error is the ratio vf the emax absolute error (D
#ax) to the maximum fuel level ( H max} expressed as percentace.
The relative error (d) of the sending units shzaill be checked and
the same €hall be 8Y max for noree: ciimatic condition &ng  15Y%
w2x  for ciimatic condition -S0° to +30C. The relative error
shall be calculated as per the foreula given below i1-

Relative error d = D aax D max
¥ 12° ie = ~w % 100
H max 825
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56

5% Clguagig Jestse:

-l3a

ENOURANCE TLST (Class 'C' Tast)

55 Enduiance Test on sending Unit s-z1) be corrisd
out as per the condition given be loug

a) Duration of endurance Test : SC0 hours
b) No of cycles
c) Duration of each cycle

Rinimum continuous run should
not be lees than t € hours

d4) Test voltags First Cycle ¢ 22V

10 cycles
50 hours

Seconcd Cycle ¢ 29 v
Thizd to 10th cyclo: 27 +0/=ty
&) Fuel Leve! in th: tank ! Hzlf the capacity

56 After completicn of eachcycle, ths absclute error
shall be checked and the same should not be more then the
valueg glver irn the tebls at pzrz B above .

ENVIRONMENT AL TEST:

*Fuel Gauge Sending Unit \\ T3-1C~000 Cb shall
bs testsd for ths folloving environment test, The

conditions and Test procedureshall be as per CVROE/
DSC/0007/198B1 or 355=55555,

g) Hiah Temperatupre Test -

Terperature : B5°C 4+ 3°C
16 Hre

2 to 4 hours
b) Lov Temperature Test

Duration

[ 2]

Recovery Peried

Teeperature HEw-S L1 * Jel
Duration 3 hours

Recovary peried : Z to 4 hours

¢) Repid Tempersture Cyeline Test

Het Chawber: Temperature 1 5580 + 3¢L

RH $ 30% max

Durztion 1 3 Hrs On:
Lcle ChambertTamperature '3 =40°C 4 3°C Cycle

Buratior 1 3 Hre

hc of Cycles $ 2
Recovery period: 2 to & hrs
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g

d) Fould Grouth Test

Teme;aturgf
Duration
Recovery Psriod

.) Dgmp He at
Temparatyre
RH
Duration
Recovery Pariod

9) CLorrosion (sait)
Temparaturn 3
RH :

DYNAMIC TEST

s

»

¢

2990 4 jeC
2t dape
2 to § Hrs

40°0 + 2¢C

Not less thgn 95¢

16 Hreg
2 tG 4 Hrs.

35%C & 20f

90% to 95%

Spray duration ; 2 hrs once in seven
Storage duration: 28 dg’ s

Recoyvery Period: 2 top 4 Hrs

days

5% Vibration Test: Tne applicable test uith SequeEncs of
testings are;

fFregyenc Accslera&ion

1€ 1.0
2L 2,0
30 3.0
4z 4.0
SC 4.0
TE0 &,C
ED 4.0
10C 4.0
12C 4G

- 59 Shock Tect

Pulse Shape

Acceleration (rax)
Puls: Duration

Ko of shocks

L4

*n

*h

L1

ration for

Digglacemang Dy
3 Axes(in Hre )

.0
0
oE

O O O - N

L J
-

6
4
3

©

'l

Tétel :

Hzlf Sine Pulac

400 m/s 2
15 K/S

3 shocks in each face/

1.5
4,5
3,0
3.0

1.5
1.5
1.5
1.5
1.5

LT -,

19,5

e —————

direction (Totsl 18 shocks)
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60 After completiog of every Climatic test and
Dynamic Test, Vieusl Exgmination to be cerrfed out
to assees the detofdaration and camages of Fgeys/Parts

and IR also ghall bs chetksd,

61 After compietion of environmental tast check

for Absolute ErrorfRelative Error as post environmental
test, £

SYSTEM CHECK ON VEHICLE

1

62 Fuel GaugelBanding Unit shall be fittad on
higher assy of thetyehicle and performance of Fuel

Gauge Sending Unitlshall bs checked on the Vehicle.,

PRESCRVATION AND PACKING

63 Fuel Gauge:Sending Unit shall be properly
preserved and packed with identification é’z{ip
and test certificete, for despatch to consignae
80 as to avoid damages during transit/stotace,
Sult ble marking shzll bs mads on the package for

prOpsr identiticatien to avoic eix up with others

stores,
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CIRCUIT DIAGRAM FOR CONNECTING
T¥O SENDING UNITS WITH AMMETER

Lire—

-2 .

.

. ~=--- units under tesgt <. -

i p
(b

R
I ]
|

=2, 3-4 — relay contacts

o
-



RPPENDIX 'A!

TEST CERTIFICATE

CERTIFIED THAT FULL Gausc SINDING unTT ¥l T3=-1C-000ChH

T0 S.NO ' WITH DATE oF
MANUFACTURE HAS BEEN TESTED/CHECKED FOR
THE FOLLDUING TESTS ANO TENDERED FoR PILOT/BULK INSPECTIG

S.No. Tas Ramarks

|

FUCL Gust soiains ULIIWTs-1C-000 CoOmaLY TO TECHNICAL-
REQUIREMENTS o gal CLLABVI/RAT/SER TN vy

ISSUE NO , , , . . DATED

5d/-
FIRN'S QUALITY DEPT

" CESTIFICATE RE:

DATE: - | . T sd/- ]
Siﬁgz QUALITY assyrance
: OFFICER(DGOK)
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S8 Pimensions/Technical conditicns of sending ynit

shall bs checked 88 per the main drawings given bslou:
8) WeT3-1C-000 Cb

b) W~13-1c-000 f4
GCalibration (Class ‘A’ Test)s

51 For calibrtion the size of fue) tank used for testing sha
be ar used on the vehicle. The fitment of sending units shail
4180 be as fitted on the fuel tank of the vehicle . Necessary
arrangement shall be made to take the fevel on the sending units
in the fuel. The sending unit shall be marked as shown in the

figure (from O to 528 mm)given below .  "0* mark should start 14
am below the head as shown -
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a? Fiil the tank to the Capacity .

b} Keep the sending unit in the ta~ £i11 the zere ievel o
sending unit.

£) Switch on the supply.

d) Note the reading on the indicator. It should show fu°
at the same time, note the marking on the sending unit,

®) Drain the fug! til] the real.aqg 13 between 4-5 on
indicator. Note the RArking on the senging unit.

" ) Drain the fuel further till tme reacing is S-4.. N
the axrkine on the sendimg unit.

q) Carryout the same procedure o reacing in the va~
sectors and the corresponding mart ing o the sending
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=3L_CERTIFICATE

CERTIFIED THat 0&1959*5 EﬂSTﬁUﬁEm
TO S.No
HﬁNUFACTURE

HAiS B

THE FOLL pureng TEerg AND TENpERep Fo

S.NQ. Tgn-su‘-t-

LY

* ¢ + + o DATED
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5d/~ S
- FIRM'S quaLITy pepr
" CERTIFICATE np:-
oATE: 3d/-
SEAL;

QUALITY assuaance
DFFICER(DGQA)




