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. QIL COOLER
TO'DRG3H04PART NOEZ§§=02:Sb161
I, IHTRODUQTION[SCOPE H

Thiz Quality AssuranceInstruction is the Property
This is based on the acceptance

stendards and inspéction methods generally in vogue &nd

of Government of India,

haes been compiled for guidance of Inspectof during routine
inspection of 0il Cooler to drawing No.765-03-5b161 end
relevent part drawings and process sheets used on the engine
of Article 675 and thereby to ensure that the stores accepted
are qualitatively comparable to original sample in meeting
gservice requirements. This QAI deasls with requirerzents for
pilet and bulk for determining the quality and performance

of oil cooler assembly.

This QAT also includes certain tests not covered

in the original drawings and specifications, ;n such
' cases the test parameters ond acceptance stendards will

e jointly considercd,

This QAXI is liable to be amendod es and when
required by the Controller, CQA(ICV)., During inspection,
if the inspzotor finds ony points which could be included
in this QAI, he should refer such pointz to the Controller
caA(ICV) and matter Jointly considered with supplier before
finalipation, Before commencing the inspoction, the inspec-
tor will make himself £ully conversant with the terms and
conditions of the contract including spzcifications, dravings
and other literature, Coples of the QAI will bo iosued by
CQA(ICV) on demand ard latest iosue iz opplicablo for inspec-
tion purpose and should be adhered to otrictlye.

Contdooo 2

_ T

> — At e a

e L L ——




I, CONSTRUCTION/DESCRIPPION

. Ths oNZ cooler is of o £in and tubc type ond s
designed to dissipate the h2at of ongine lubricating oil,
Tho cooler consisto of otack of ovalbrass tubes £itted vith
cooling fins, tube plates and headers, The oil cooler is
located on the ejector casing under the roof of the armoured
grilis,

The engine oil ' circulation iz by a pump with dry
crankcase, The lubricatién system incorporates oil tank
with 011 filler tank, oil priming pump, engine driven oil
pump, 0il filter, oil cooler, by asss valve and oil pipes,
The electrically driven oil pirming pump feeds the lubrica-
ting oil to the engine before starting. After the engine |
ie started, the engine oil pump starts functioning and feeds J
the ‘oil continuously from the tank to the engine. The 0il
after passing through the engim parts flows down into the
crankcagse unit and is eollected f&m the sump. From there the
oil is sucked by suction section of engine oil pump and
through the 0il cooler is fed back to the oil tank, Gas end J
0il vapour accumulating in the oil tank are sucked off through f
nonereturn valve in the ejector. Ithen the®dll priming pump is :
in operation, a by=-pass valve mounted in the pump body progects
the system against over pressure and it 13 adjusted for o
pressure of 1,2 £ 0,2 MPa (12 I 2 kg/cmZ), Pressure relief
valve of the engine driven oil pump mainteins the oil pre-~
gsure in the main gallery of the ongine within 0,6 to 1,2 NPa
(6 to 12 kg/cmz)o The oils used in the engine lubrication
aystem ara MT-16M, MT3-10M or M-16NxM=-3 and the total system
capacity 4s 58 litres,

IIT, QUALITY ASSURANCE PROVISIONS |

1. nspection Résponsibility ¢ The gupplier is responsible
for satiafactory performance of tha - tem during usage and for

the performence of all inspection requirements specified
herein, Inspection records and the resulis of the tests
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chall be hkopt complete and available ot any tire- Lor
paruscal, )

Quentity & llos, {four) samplos are requirod oo
pilot samples before 'starting the bulk production for evalua=-
tion by the Inspector/CQA(ICV). Clearance for the bulk
manufacture will be given only after approval of pilot pam-
ples. Inspection of pilot samples and bulk production of
oil cooler assembly shall be carried out in accordance with
this Quality Adsurance Instructions, relevant dravings add
material specifications. The following method of inspection

shall be_adhered. ~, .. .- ) =& Tt T e
S,No. Description of the test Sampling Size
to be carried out Pilot Bulk
4, Visual Inspection(as per drg.) 100% 100%
2, Dimansions (as per drg.) 100% 10%
3o Materials 1 No, 1 No, against
oach order
4, 04l capaclty cha2ck 100% 109 or 2 Moo,
’ pina.
5, VWeighment : 100% 10% or 2 Nos.
‘ nin,
6, Leakage test 400% 100%
7. ' Vibration test on Jolt table 100% 5% pubject to

min, of 1 No.
for cach bulk

t

8, Endurance test on vibration 1 Noa 1 No, against

tost rig _ cach order
9, Flov rate test 100% 1044 or mex,
2 Nos./lot
40, Heat tranofer test (£ull size) 1 No, 1 Mo, against
. oech order
11, Fitment/performance test on 4 Mo, tualifying teot
vehicle for the oupplie
12, Preoservation 100% 1007
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1V, METHUDS OF TESTS

i AU e

4, Vipunl Imspoction 3 1008 vioual imspaction of eil
cooler aasembly chall be corricd out ror satisfactory wvork-
smenchip. The tubes shall ba uniform and assemblsd in core
without bending, Edge bonding of £ins shell be within limits
gpecified in drawing and inkeeping with cample levels. Ensure
good contaect between £in and tuben in core to neet the meat
dissipation requirements. Ensure building uﬁ of core is &s
per the relevant drawings, care should be teken on quselity of
soldering and triming, presence of plugs end seals, There
ahall be no signs of corrosion or vigible damage,

2, Dimensions 1 During pilot inspection detailed dimensions
of all the components as ger the = relevant drawinge of
Drg.No.765-03-Sb161 ahall be checked before assembling the
cooler, During bulk inspection overall dimensiors , reference
dimensions and threads ghall be checked, Number of tubes
and fins shall be checked and will be within spacified
linits,.

3, Materials t Rav materials used in the nanufacgure of
each ‘component shall conform o the specifications mentioned
4n the relevant dravings. Test ppacimens and test bars
representing pilot/bulk shall be drawn from the component
production line and testad for chemical analysis and mecha=-
nicel properties. The results shall be within the specified
1imits, In case any disputes on the test results, the
supplier shall arrange testing ot gtendard laboratory vhere
the samples will be tosted in the presence of Ingpector.

L, 0i1 .Capaeity Check 3 The ain of this test is to check
the omount of oil held by the cooler. Oil holding capacity
of cooler in litres shall be checked and the ceme shall be
cheoked and same~ghall’bé”cbmparable. - PO UR LR S
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5. Yoighmimt ¢ Veight of cach oil cooler asgembly shall bo
20,3 kg, The oupplier wiil record the weight of all tho
0il coolery assenblies, Inspeoctor shall verify tho above
records and chack the weight om rendon samples as per tho
sampling.

6, Leakage Test : Fill the oil cooler with water at 75-85°C
and pressurise upto 8 kg/cm2 for a period of 60 seconds min,
No leakage or sweating shall be permitted, The oil cooler
assembky shall be further be tested with compressed air upto
3 kg/cm® for one minute to check for leaks in water at room
tamperature if so required,

NOTE : Rectification of leaks by re-soldering shall be
permitted. After rectification leakage test shall be carried
out,

7., Vibration Jolt Test : After the above leakage test the
o1l cooler should be mounted in horizontal positioﬂ and
filled with water at room temperature and at a pressure of
1 kg/cm2 and subjected to the following vibrations.

Amplitude oo se 50 mm simulting free fall of oil
cooler with tatrle on timber rest.
ing felt or rubber mat,

Frequency ss os B0 % 10 cycles/minute
Duration oe oo Pllot & bulk samples for
min, 2 minutes,
During vibration test no leakage of water or sceating shall
ba permitted. After vibration test o0il coolers shall b3
immersed in water bath and testing using compressed air at
1 kg/cm2 for 60 sec, minimun, MNo air leakage shall ba pare

mitted, Loakage noticed can be repaired soldering/brazing

but muat bo retested for leakage as in 6, aboveo.

8, Enduromco Tegt on Hig

requency Vibration Tost Rig : To
onsuro tha fobrication process and the matericl spocification
meet oporational requirenents, tho pilot lot pust bo tastod

on o vitrotion/rig hydroulically or othervise oinilorly  [test
) Contds oo 6

oo




acthated o The oil cooler will be nounted on thae table

. of the rig resting on a rubbar pads and held gocurely

in position, The oil eoolor will BA £4lled vith wvater
at room temperature and maintained ot pressure of 1kg/cm2.
The following parameters tdll bz oeloctea ior test

i) Acceleration oo & g in up end down direction
i1) Amplitude o 3 t0 5 mm
31i) Test duration eo 10 hours

No leak is permitted when tested with compressed air at
1 kg/cm2 in water at room temperature., . ) il

9, Flow RatesTest : This is to ensure oil flows freely

through the 01k cooler without undue obstruction, 011 at

temper ature 95 :

2°C is pumped through oil cooler at
flow rete 60 to 170 litres per minute, The pressure drop
between inlet and outlet will be recorded and plotted on
a curve, Thig will be compared with original sanple.
Vibration will be within % 10,

10, Heat Transfer Test : The aim of this test is to
ovaluate the quantum of heat dissipated by the oll cooler
in a wind tunnel with a heating capacity of 75 KW at
stipulated oil flow. Arrangement to measure oil flov,
inlet-outlet oil pressure drop, inletezvuflet oil tempera-
ture, air flov and air temperatures must be provided, The
test can be carried out on £ull size sample at folloving
parameters, .

011 inlet temperature oo 95°¢ 2 2%
011 flow oo 160 litres per min,
Alr velocity oo 10 to 40 kn poh,

at room temparature,

. The quantum of heat dissipated ig osvressed os K.Calories

per hour per ®c tomperature gradient between inlet oil
temperaturc and inlet air temparaturc,

The maﬂdings racorded nay be tabulated ag per the
Contd,.. (4
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appomndix *A'. The arount of mat dissipatod by the coolor
shall be comparablae %o 1mportod gtock pamplps. Variatiom
within 2 10%,

1M1, Fitmant‘PErformanée Test ¢ The representative s0nplos
shall be fitted on the tank and subject to cross country
running, gradlent climbing and maximum speed running. The
total trial run shall not be less than 500 km, The féllowing
information is for the'trial-group.

The vehicle should be operated within the following
1imits during trials.

a) Oil temperature -- 80 = 100°C
b) 0il pressure at 2200 rpr -~ 6 =~ 12 kg/cm2
¢) 0il pressure at minimuc . 2

~ idle speed 2 kg/om

d) 0il pressure during engine

2
warming up -~ 14 kg/om

During trial run record of above parameters shall
be maintained with the following details.

a) Ambiant condition/temperature
b) Terrain condition

o) Speed

d) 0il level

e) Water [radiatpr) temperature

Imported semple of oil cooler aesembly will be
tested as above under the same conditions and the results
should be compared, The differance betveen oil iniet and
ambient temperature for imported and indigenous sample
should be comparable,

42, Preservation : After testing each 0il cooler chell be
washed axd flushed free from traces of £lux Zn - Solts and
other chemicels, Tracess of Zn or chloride salts more than
0,025 g/litre of oil cooler volume shall not be pernitted.
Each cooler should be dried with jet of hot air, Care pust

%
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ba token to ensurc that no traces of water are loft in-

pide the cooler., Presence of free solder inside $he headers ihi=:
shall not be permitted, .To reomove such oolder, oil cooler

ghall be chaken on suitable rig and flushed by circulating

engine oil, Bach oil cooler shall be flushed with passiva-

ting solution for corrosion resistence. The two opsnings

in each 0il cooler shall be plugged firmly using wooden or
plastic plugs painted red in colour and tied in position

with wire and sealed,

V. PAINTING & MARKING !

External surfaces of headers including beading of
tubs boards shall be given a coate of primer and sprayed
enancl brown ac 18:2933/J55:8010-1, Fin surfaces and flenge
threads shall be protected, The following should be stenci-
1led or rubber stamped at location shown (14) on the header,

e) Manufacturer's symbol

b) Supply order No. and date
¢) Code and Part No,

d) Nomencliature and Serial No,

Vi.PACKING

Each cooler shall be packed in wooden case firmly
sppported at the Joints or headers, The core surfaces should
be protected suitably, Each case shall bear the following
markings,

a) Manufacturer's Nanme

b) Supply order No. and date

c) Part Mo, and date of menufacture

d) Part description, l
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