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QUALITY _ASSURANCE _INSTRUCTIONS _FOR
o R _RADI TORS
| DRG. N0, 765-03-6b 178
INTRODUCTION/SCOPE |

This Quality Assurancé Instruction is the property
of Government of Indie.’ This |is based on the ecoeptance
stendards and the methods genérally in vogue end has been .
compiled for guidance of Inapéctor during inspection of '
Water Radlator to drawing No,%GB-dB—Sh 178, its relevant :
part drewings and process sheets used in tho cooling aystem
of Article 675 to ensure that|the stores accopted are

) qualitatively comparable to o#iginal in peeting the Bervice
requirements, pilot and bulk imspection requirements for
dotermining the quality and p?rformance of water radiator

assernblye. : |
|

’ This QAI Rlso includek certain tasts not covered
in the original drawings end epecifications, In guch cases
~ the test parameters and acneﬁtanca standards will Jointly
be considered, |

_ This QAI is liable to be amendod es and when required
by tha Controller, COA(ICY). | Buring inspection, i¢ tho
{nspector £inds any points which could be included in tho
QAI, ke chould refer such points to the Controller, CQA(ICV)
and finalised after matter ip Jointly considered with the
supplier. Before commencing |the imspection, the inspector
will make himself fully conversant with the terms and condi-
¢ions of the contract inclu@ing gpecifications, dravings

and other literatura,

II. DESCRIPTION/CONSTRUCTION

The power unit which seis the wvehicle in motioh
is a six cylinder engine. ':V' type, four atroke, high'
speed airless injection, liquid cooled, diegel engine
with jet atomisation -of fuel. |
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The gross hose power of the engine at 2600 rpm 18 210
to 211 Ku (285 to 300 hp) snd spe cific fusl consumption nt 2200
rpu i not more than 10.9 gr/kvh (8 grams/hp H),

The ceooling system ig dﬁaigﬁed to dissipate the heat
from the engim parts and to maintain the temperature of these

parte within the tolerable rangé. ‘The coolant is a liquid with

closed circulation. The total guantity of the coolent in the

systen is 50 to 52 litres. 1In éummer water with three component
additive 1e used for cooling the|ongine and ia winter low frecg~
ing liquid grade 40 or 65 is usek, The cooling system conelsts
of water pump of the engine,radiator, expansion ¢ank, vacuum-
and pressure relief valves, ejector, heater's cock, louvers and

shutters of the ojector and pipes.

Flow of cooling air through the radiator fins is coused
by partlal vacuum created in the e jector casing due to the flow
of the enging exhaust gases and iherefore,‘tha conventional fan
is eliminated, Radietor has a f#n and tube type core, It is
designed to cool thecoolant coming from the engine and is mounted
in the top of the ejector caaing!alongwith the air coolers, The
radiator consists of packs of hréss tubee having oval cross
section cooling fins that ars riéted into the tubes, tube pletes
and headers, The operating preséure of pressure &nfl vacuum
relisf valvae are 1.8/2.2.kg/cm !and 0,06/0,1 kg/omz Teppace
tively,

III, QUALITY ASSURANCE PROVISIONS
Inspection Hesgonsibilit; g2 The aﬁpplier is responaible for

satisfactory performance of the item during usage and for tho
performence of all inspection requirements spacified herein,
Inspection and testrecords Bhall be kept complete and made
available for perusal of the Inspactor,

% Quantity 4 Nos, are required to be submitted ag
pilot semples bufore commencing the bulk production,
Clearance for the bulk production lwill be accerded only
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after evaluation/approval of |pilot minples.
of pilot somples and bulk nu;'apliea of water rgiator
assemblie g will be carried oﬁt in accordance Wth these
gquality assurance 1nstructions, relovant drawvhgs end

anatarial npaciﬂcations.
tion will be adhered. |

‘hepaction

The following methol of inspsc~

S.Ho, Description of test to Samling Size
ba carried out | Pilot Bulk
1s Visual Inspection 400% 1003
2. Dinensions " 100% 10%
Se Haterials 1 No. 1 in 300 &
. ! i in any case
4, Hater capacity check 100% 10% or 2 Noo.
. | max, par lot
5.  Veighmsnt | 100% ~d6-
6, leakage Tesnt 100% 10055
Te Flov rate test | 100% % or 2 nos,.
per lot.
8, Vibration test on Jolt table 100% 5% gubjeot to
T : ninjimun of
‘! ROa f:;g;{“ =
| 4_— " -‘__ Ll"—— ~—
9 Endurance test on high 1 Ko, 1 No. againat
freguency vibratioz} talble ) each order
10, Heat transfer test . i 1 No, 1 No. ageinst
| each Jopder
11, Fitment/Performance on vehicle T Noo 1 qualifying
teat for
1 supplier
Preservation 100% 100%

124

.

IV METHODS OF TEST TO EE CARRIED OUT

1o Visual Inspection : The radiator assemblyshall be

inspected visually that workmanship is satisfetory,

Catdees &
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Edge bonding of fin shall be uni%orm and distortion limited to
tolerance shown in the drawing. iEnsure adequete contact between
fin and tube in the core to meetithe heat dissipation within the
tolerance specified. Ensure building up of core is as per the
relevant drawings. Care should be taken on mality of soldering
and trimming end presence of plugs and seals. There shall be
no gigns of corrosion or any VlSlble damage, '
2. Dimensionsg : All the dimenslons shall be strictly conform
to relevant component drawings 7¢5-03-Sb 178, During inspec-
tion of pllot sample, before assémbling the radiator, detailed
dimensions of all the cowponentsishall be checked as per the
relevant drawings. Bulk supplies shall be checked for all
over all dimensions and referencg dimension. Number of fins
and tubes of Radiator shall be within specified limits.

i
3. Materiasls : The radiator aséembly shall be manufactured
using the materials conférming to the material specifications
mentioned in the relevant drawiné, Material test specimens/
test bars may be drawn for chemiyal enalysis and mechanical
properties as per the relevant specifications. The results
shall conform to the specificatibn. The solder material and
brazing materiel used in the fabrlcation of radiator assembly
shall also be anlysed for chemlcal composition as per speci-
fications., The representative samples for the above tests may
be drawn from theproduction line. of the comporents, In case
any disputes on the test resultsithe supplier shall arrange
testing at standard laboratories| where the samples will be
tested in the presence of the Inspector.

4, Water Capacity Check. : The: alm of this is to check the
amount of water that can be he1¢ by the radietor., The water
holding capacity of the radiator shell be within the limits
of 27,0 ¥ 1,5 litres.
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5. Weighment : Individual welght of each radiator shall be

within the limits of 110.5 kg max' The supplier will record
weight of all the radlators. Inspectar will verify the re-

cords and check the weight of random samples. ;
| ¥
| :

6. Leakage Test : a) Pressuriseithe radiator with compressed

air upto 3 kg/cm2 and immerse in hot water maintained at 75° 5

to 985°C for 1 minute minimum, NJ leakage shall be permitted.

b) Alternatlvely pressurlse the Aadlator with hot water main=
tained at 75° to 85°C upto 3 kg{cm for one minute minimum.

No leakage of water or sweatlng shall be permitted.

¢) The radiator shall be further tested with compressed air
upto 3 kg/cm2 for one minute to check for leaks in water
at room temperature 1f so req§ired by the inspector.
|
|
NOTE : Rectification of leaks by solder/brazing at all stages
of testing shall be permitted. After rectification leak test
shell be repeated. | ;
\ i

|
7. Flow rate test : Pressure drop between inlet and outlet
of radiator shall be 9.5 PSI maxL at a water flow rate of
340 1t/min at room temperature. |

8, Vibration Test on Jolt Tgble' : Before commencing the
test the radiator shall be subjeéted to leak test as per
clause (6) above. The radiator is mounted and securely
held on the table with rubber sheets (as installed in vehicle
radiator compertment). The radlator is pressurised upto
1 kg/cm2 with water at room temperature and subjected to
vibration as follows.
|
(i) Amplitude : 50 mm 81mliating free fall of radiator
with the table on timber blocks placed on felt or

- 1

rubber mats.

|
|
|
|
i Contd.e. 6
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11) Frequeney : 80 g0 cyclea/min.
1i1) Duretion : 2 min, niniqum ~ No leaksge shall be
permitted. - |

A1l & Nos, of the pilot lot will be subjected to the above

tegt, 5% of the bulk or miniéum ore number from each lot

will be tested, In case the Aample falls the entire batch

will be taested,: Leakage c&n ﬂe rectified by soldering/

brazing and retested as 6{c) cfmlyo
9! ‘
9. Endurance TPest on High Frequency Vibration Table : To
ensure thet the fabrication process and material specification
neet operational raquirements4 the pilot lot must be tested
on & vibratien rig hydraulically or otherwige similerly
actuated, The radiator will ée mounted on the table uvf the
rig resting on rubber pads anq held securely in position,
The radiator will be filled with water at room temperature
and maintained at a pressure of 1 ks/cmz. The following
parareters will be selected fér tests " :

| .

Acceleration - 4 g in up and down!diraction
Amplitude ’ ~= 3t 5m
Test duration == 10 hours

No leak is permittad when testad with conrpressed air at

1 kg/om® in water et room tempsrature,

10, Heat Tramsfer Test : The jain of test is to find out
the quantum of heat disaipated by radiater core, at various

air flows for stipuleted water flow, To keep the heat

input requirement of tast wit%in practical limit sgaled

model of core not less then 250 mm x 250 am frontal area
18 prepared with necessgary taﬂka and plumbings,
' |

|
| - ' :
The specimen core 1s ﬁitted in a winé tumnel with
arrengement to measure (1) air and water flow, (2) eir

pressure drop (3) air end watér temperature at indet and

outlet conditions. } ‘
‘ Contd,.. 7
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i} Inlet water temperature gs° |t 2%

The following paraneters are 1o b% selected for Lhe test:
|
ii) Water flow rate 300 1/min, |

iii) Air velocity to be varied 1? to 40 km/hr at room temperature.

The heat dissipation is cérried out on the scaled model

of Core at specified coolant flow| rate and the heat dissipation
in K.,Cal per hour per degree of temperature gradient per dm2 of
core area is computed., Based on| this the heat dissipation for
the total core of the radiator for 50° of temperature gradient

is computed. The épecified values (as obtained by testing im-

portecd sample) are given at appenhix—‘A'. The observed values

shall be within 110% of the speciiied values.,

11, Fitment/Performance on Vehicle ¢ Quantity one pilot samples
and random sample from the bulk shall be fitted on the vehicle.
Then the vehicle may be subjected to rigorous cross country test,
gradient climbing and maximum speed running test for a total

duration of 500 Km. The coolant &emperature so recaorded must

be compared with original radiato% subjected to similar test.
The radiator performance must be ?xpressed as 'Cooling Constant’
in OC which is the temperature difference between radiator inlet
water and temperature of air in 20 at the core inlet face stand-
ard and calibrated thermometer a#d temperature gauges must be
used for temperature me asurement.

|
12, Preservation : After testi&g, each radiator shall be
washed and flushed free from traées of flux, zinc salts and
other chemicals. Drying the radiator with jet of hot air
to ensure that no traces of water are left inside the tubes.
Traces of zinc or chloride salts‘more than 0,025 g/litre of

radiator volume shall not be per#itted. Each radiator
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shall be flushed with passivati?g solution for corronion

resistance., All openingz in sach radiator shall be plugged

firmly using wooden or plastic plugs painted red in colour
and tied in position with wire and sealed. :

Yo EAI &! H |

External surface of headers 1ncluding beading of

tubes boards shall be given & c?at of primer and painted

enamel grean of IS: 2933-75 semiglopsy olive gmgeen scamic

314 JSS:8010-4, The fin 3ur.'£ace% and flange threads shall
be protected, ' ! ‘

VI, MARKING :

The following identification marks shall Ye stenciled

|
or rubber stamped on each radiator at location shown on tha

header |

a) Manufacturer's symbol i
b) Bupply order No. end date J
®) Code and part No, |
d) Beriel No. and date of‘manuf cture.

VII, PACKING 3 |
. |
|

Each radiator shall be 1nd1v1dually packed in vwooden

case £irmly supported at the Joipts of headers with the tube
boards end the core surfaces protacted suitably., Each case
shall bear the following marks s’

- |

a) Manufacturer's meme or symbel
b) Supply order Ko, and date

c) * Part No, and date of manufacture
d) Part desoription,




HRAT DISSis..lION VALUES FOR WATER RADIATOR 765-03-C. .8

APPENDIX="A"

COCLANT — WATZR

CODLING MEDIUM - AIR
Ry

51. UT ot Flow Heat UT ouT t P Corrected far
No. Pé 8t’.: °c om o dissipated c 9E: Smr 3} o] ﬁe‘lcross BCTOBE gui:me V‘;"_l"' V‘ilo- Temg- ;q'é 1 full size core
Hg KCal/hr c orifice .o city ¢ }y gra 8. & s0° Eradie-
_nozzle e o’ fsec /B m/hr TC ot
mn W,5 02 W3 do®  yeal/hr
1. 85,4 a5.7 0.7 172 17980 12586 32.5 gg.g 75.83 43,33 4 7 0,1 2,736 9.85 52.9 38,06 129686
75.0 -
2. §&5.5 34,5 1.0 172 17980 17880 351.5 ;“}.g .66 4b.,16 17 26.3 0.352% 5,64 20,3 54,0 53.27 181512 .
72.5
3. 85.3% B4,0 1.35. 172 17980 24275 31.5 gg.g 68,5 37.0 39.5 54,5 0,5374 B,598 30.9 53.85 72.12 205742
65.0
4, B5.535 B3.9 1,45 172  19SED 26071 31.5 ggag 66.83 35.33 57.5 75.0 0.64837 10,37 37.3 53.85 77.46 263937
67.5
5. 86,05 84.4 1.65 172 17980 296567 1.5 5.0 €6.33 54.8  79.0  9B.0 O0.75998 12.16 63.7 54.55 B7.0 296444
67.0
ITndigencus Radiators shall be tested under simllar test conditions and the
values should be within 10%,
2Y
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