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M L- G- 7488A( USAF)

6 AUGUST 1974
SUPERSEDI NG
M L- C- 7488( USAF)
8 January 1953

M LI TARY SPECI FI CATI ON
COOLERS, O'L, PLATE, Al RCRAFT

This specification is approved for use by all Departments and
Agenci es of the Department of Defense.

1. SCOPE

1.1 This specification establishes the general requirenents
for a plate type air-cooled oil cooler to provide oil tenpera-
ture regulation for aircraft engines, turbo propeller gear
boxes and helicopter transm ssion gear boxes.

*2.  APPLI CABLE DOCUMENTS

*2.1 The follow ng documents of the issue in effect on date of
invitation for bids or request for proposal, forma part of the
specification to the extent specified herein.

SPECI FI CATI ONS

Eederal

TT-S-735 St andard Test Fluids, Hydrocarbon

Mlitary

ML-P-116 Preservation- Packagi ng , Methods O

M L-T-5021 Tests; Aircraft Welding Operator’s
Certification

M L- O 6081 oil; Lubricating, Jet Engine

M L-L-6082 Lubricating G1, Aircraft Engine

M L- C- 6529 Corrosion, Preventive , Aircraft Engine

M L-P-7105 Pi pe Threads, Taper, Aeronautical
National Form Synbol ANPT

ML-S-7742 Screw Threads; Standard, Aeronauti cal

ML-C 11796 Corrosion Preventive Conpound, Petro-
| atum Hot Application

ML-C 16173 Corrosion Preventive Conmpound, Solvent

Curhack, Cold Application

FSC. 2935



M L- C- 7488A( USAF)
STANDARDS

Mlitary

M L- STD- 100
M L-STD-129
M L- STD- 143

M L- STD- 794

M L- STD- 889
M5 33786
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Engi neering Drawing Practices

Marking for Shipnent and Storage

St andards and Specifications, Oder of
Precedence for the Selection O

Parts and Equi pnent, Procedures for
Packagi ng and Packing O

Dissimlar Mtals

Fitting Installation, Flared Tube and
Hose, Swi vel

(Copi es of specifications, standards, draw ngs, and publications

required by suppliers

in connection with specific procurenent

functions should be obtained fromthe procuring activity or as
directed by the contracting officer. )

3. REQUI REMENTS

3.1 Conponents._
the core assenbly,

war mup passages,

The plate type oil cooler shall consist of
which is made up of plates and fins, the
the inlet and outlet ports, a drain plug and

a thernostatic tenperature control valve.

3.2 Mterials.

*3.2.1 Selection of

specifications and standards. Specifica-

tions and standards for
specified herein shall

143.

necessary commodities and services not
be selected in accordance with M L-STD

3.2.1.1 AN or ML standard parts. AN or ML standard parts
shal |l be used wherever they are suitable for the purpose, and

shall be identified on the drawing by their part nunbers. Com
mercial utility parts such as screws, bolts, nuts, cotter pins,

etc., may be used,

provi ded they possess suitable properties

and are replaceable by the AN or ML standard parts w thout
alteration, and provided the corresponding AN or ML part num
bers are referenced in the parts list and, if practicable, on

the contractor’s draw ngs.
correspondi ng AN or

vitation for bids,

In the event there is no suitable

ML standard part in effect on date of in-
commercial parts may be used, provided they

conformto all requirements of this specification

*3.3 Metals. Metals shal
suitably treated to resist

be of a corrosion-resistant type or
corrosion in fuels, salt spray or

at nospheric conditions likely to be nmet in storage or norma

service.
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*3.3.1 Dissimlar nmetals. Unless protected against electrolytic
corrosion, dissimlar metals shall not be used in intinmate con-
tact with each other. Dissimlar netals are defined in ML-STD
889.

*3.3.2 Non-netals. Non-netallic materials shall be suitably
resistant to ML-L-6082, Gade 1100 oil, mxtures of up to 50
percent by volune of either TT-S-735, Type | or Il Fluids
with grade 1100 oil and an approved preservative conpound such
as ML-C 11796 or ML-C 16173, to insure satisfactory operation
under all conditions specified herein.

3.4 Castings. Castings shall be of high quality, clean,
sound, and free from bl ow hol es, porosity, cracks and any
ot her defects.

3.5 Manufacturing process. Porcesses used for the manufacture
of oil coolers shall be consistent with high quality aeronau-
tical practice, suitable for the purpose, and shall conformwth
the applicabl e-Government specifications. Processes conform ng
to the contractor’s specifications may be used, provided they
are released by the Governnent and contain provision for ade-
quate tests. The use of contractor’s process specifications
will not constitute waiver of Governnent inspection.

3.6 Design and construction.

3.6.1 General. The oil cooler shall be designed to transmt
heat fromliquids through the plate walls to an air stream
flowing between the plates. Baffles, or turbulators, may be
used to insure uniformdistribution of oil flow through the
core. Gl coolers shall be constructed to withstand strains,
jars, shocks, vibrations and other conditions incident to
shipping, storage, installation, and ordinary service use

*3.6.2 Flanges. Gl Inlet and outlet flanges shall be pro-
vided on the oil cooler, in accordance with M5 33786

3.6.3 Q1. The oil cooler shall be designed for operation
with oil conformng to Specification ML-L-6082, G ade 1100.

3.6.4 Tenperature requlation. The specification shall be
apPIicabIe to plate oil coolers designed to control the outlet
ol tenperature to 185°F or less. The cooler shall incorporate
a by-pass warmup jacket which, in conjunction with the tenpera-
ture control valve, controls tenperature and hastens warnup

by by-passing oil, as required.
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*3.6.4.1 Tenperature control valve. The thernostatic tenpera-
ture control valve shall be supplied as a part of the cooler
assenbly and shall be renovable fromthe cooler. The val ve
shall include a standard thernostatic el enment, which incorpor-
ates a relief elenent, allowing pressure relief of the cooler
core when the core pressure drop exceeds 40 psi differential
pressure. The valve housing shall be so arranged as to m X
oil fromthe oil cool er by-pass warnup jacket and cool er core,
to control final oil-out tenperature. The valve shall incor-
porate M5 33786 flanges on all ports.

3.6.5 Ratings.

3.6.5.1 Rated oil flow. The oil cooler shall be designed for
an oil flow comensurate with the rated oil flow of the aircraft
engine, or oil system for which the oil cooler is designed.

3.6.5.2 Rated air flow. The oil cooler shall be designed
for a rated air flow comensurate with the properly corrected
static air pressure drop available in the aircraft installa-
tion for which the oil cooler is designed.

3.6.5.3 Q1 heat rejection. At rated oil flow, rated air
flow and 100° * 2°F inlet air tenperature, the unit heat
rejection (BTUmn/I00°F Tenp. cliff.) fromthe oil shall be
equal to, or greater than, that unit heat rejection for which
the oil cooler is designed

3.6.5.4 Direction of air flow. The oil cooler shall meet the
performance requirenents of this specification with the air
flow in either direction.

3.6.6 Dinensions. The overall dinensions and weight shall be
kept to a mininum and in accordance with best aircraft prac-
tice. Si zes and shapes shall be as specified on the manufac-
turer’s drawing and shall be subjected to the approval of the
procuring agency.

3.6.7 Threads.

3.6.7.1 Screw threads. Al'l nmachine screw threads shall be
in accordance with Specification ML-S-7742.

3.6.7.2 Pipe threads. Pipe threads shall be used only for
permanently plugging drilled or cored openings. \Were tapered
pi pe threads are used they shall conform to Specification

M L- P-7105.
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3.6.7.3 Locking threaded parts. Al internal or externa
threaded parts, shall be secured in such a manner so as to
prevent |oosening under test conditions specified herein, or
under normal service usage.

*3.6.8 Part nunbering of interchangeable parts. Al parts
having the same manufacturer’s part nunber shall be functionally
and dinensionally interchangeable. The item identification
and part nunber requirenents of ML-STD 100 shall govern the
manuf acturer’s part nunbers and changes thereto.

3.7 Performance. The oil cooler shall satisfy the perfor-
mance requirenents specified in Section 4, when subjected to
the follow ng tests:

Static Pressure

Warm Up Wthout Air Flow
WarmUp Wth Ar Flow

Core Pressure Drop

WAarm Up Passages Pressure Drop
Gl Pressure Drop Wth Air Flow
Gl Flow Pressure Resistance
Anti - Congeal ing Characteristics
Pressure Cycles

Fl uid Resistance Test

H gh Tenperature Tests

Low Tenperature Tests

*3.8 ldentification of product. The physical item shall be
marked for identification in accordance with ML-STD-130. The
namepl ate shall contain the information presented bel ow

COOLER, AL, PLATE, Al RCRAFT
Speci fication No. M L-C 7488( USAF)
Manuf acturer’s Part .

Manuf acturer’s Serial No.

O der No.,

Manuf acturer’s Nane or Tradenark
Us. Property

3.9 Wrkmanship. Al details of workmanship shall be in accor-
dance wth high-grade aircraft nmanufacturing practice for this
type of accessory.

3.10 Welding. Al welding operations shall be perfornmed by
operators certified in accordance with Specification M L-T-5021,
Class A, Goup IV.
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3.11 deaning. The assenbled cooler shall be conpletely free
of dirt, sand, netal chips, or other extraneous materials. In
addition, the cooler shall be cleaned thoroughly of all solder-
ing, welding, and brazing residue.

*4. QUALI TY ASSURANCE PROVI SI ONS

*4.1 Responsibility for inspection. Unless otherw se specified
in the contract or purchase order, the supplier is responsible
for the performance of all inspection requirenents as specified
herein. Except as otherwise specified in the contract or order
the supplier may use his own or any other facilities suitable
for the performance of the inspection requirenents specified
herein, unless disapproved by the Government. The GCovernment
reserves the right to perform any of the Inspections set forth
in the specification where such inspections are deened neces-
sary to assure supplies and services conform to prescribed re-
qui renents

*4.2. Cassification of inspections. The inspection require-
ments specified herein are classified as follows:

1. First Article Inspection (See 4.4)
2. Quality Confornance Inspection (See 4.5)

*4*3 Test conditions. Unless otherwise specified by the pro-
curing agency, the following test conditions shall apply during
the tests performed in accordance With this specification.

*4.3.1 Ducting. Two diameters, or two major axis nininum
length of a straight duct, having inside dianmeter or major
axis equal to nomnal cooler diameter or mgjor axis, shall be
provided on cooling air inlet to oil cooler. One dianeter, or
major axis mninum length of simlar duct, shall be provided
as the outlet duct, or an elliptical section, or "bellnmuth",
having a major axis equal to cooler major axis at the oi
cooler inlet end, shall be provided on the cooling air inlet
to the oil cooler. The elliptical section shall be a transi-
tion section of ducting, and shall be designed to provide
snmooth air flow to the oil cooler face.

*4.3.2 Q1. Unless otherwise specified, oil conformng to
Specification ML-L-6082, Gade 1100, shall be used for all
ol | cooler tests.

¥4.3.2.1 011 tenperature. Unless otherwise specified, the
inlet oil tenperature shall be 225°F
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*4.3.3 (Ol pressure connections. Ol pressure connections
shall be made to a flange which shall nount directly between
the oil cooler and the thernpbstatic control valve.

*4.3.4 Data to be obtained - instrunentation. The vari abl es
in Table | shall be neasured for each run.

*4.3.5 Control linits and data observation. Unless otherwse
specified, the variables specified at fixed values for points
and runs are pernitted to deviate fromthe specified condi-
tions t2°F for all tenperatures, *2 percent for oil flow and
%2 percent of rated air flow for any air flow The observed
data shall be recorded. All points for each test, unless

ot herwi se noted, shall be recorded only after all variables
have been adjusted and substantially stabilized. The degree
of stabilization and accuracy of observations is acceptable
if the calculated heat added to the air (air tenperature rise
x air flow x specific heat of air) checks within 5 percent of
the calcul ated heat transferred fromthe oil (oil tenperature
drop x oil flew x specific heat of oil). Heat bal ance di s-
crepancies of nore than 5 percent, for all heat rejection runs
ot Bler than “O | Tenperature Drop Wth Air Flow', are unaccep-
tabl e.

*4,3.6 The data furnished shall be as specified in Table I1I.

TABLE |1
G| Flow Air Fl ow Inlet Ar

[tem Percent Rated Percent Rated Tenperture

1 150 50, 100, 150, 200 100

2 100 50, 100, 150, 200 100

3 70 50, 100, 150, 200 100

4 50 50, 100, 150, 200 100

5 100 100 40, 0, -30

6 100 200 40, 0, -30

I 50 100 40, 0, -30
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Quantity Measured

QG l-in tenperature
Air-in tenperature

G l-out tenperature
(To be of m xed
stream fromcore and
war mup passage)

Air-out tenperature

Gl tenp. rise
(optional)

Air tenp. rise
Optional)

Gl flow, Ib/rein

Air flow, Ib/rein

Gl-in press., psi

O l-out press., psi

Air pressure oil
cool er static drop

Air pressure up
stream

Air pressure down-
stream

Air pressure oil
cool er drop

At nospheric press.
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TABLE |

Met hod of Measur enent

Sui t abl e
or

t her nonet er
t her nocoupl e

Sui t abl e
or

t her nonet er
t her nocoupl e

Suitable tenperature
instrunentation to
assure true average
oi| tenperature read-
i ngs

Suitable tenperature
instrumentation to
assure true average
air tenp. readings

Series thernmocouple

Bourdon tube gage, or
suitabl e manoneter,
connected w th non-
congealing fluid lines

Measured in duct 4 in.
upstreamand 4 in. down-
stream wi th nmanoneter

Duct to atnosphere by
manonet er

Duct to atnosphere by
manonet er

Upstream static head
to down-stream static
head by manoneter, as
per Figure 1.

Bar onet er

Over al

Accur acy
of

| nstrunent ation

t 0.5°F
¥ 0.5°F

.5°F

1%
1%

t 0.5 psi
t 0.5 psi

¥ 0.1 in. H O

* 0.1 in. H O
¥ 0.1 in. H O
¥ 0.1 in. H O
t .05 in. Hg.
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*4.3.7 The instantaneous specific heat of the oil shall be

assunmed to be as specified in Table Ill, unless the contractor
submts substantiating data for the use of other val ues.
TABLE |11

Specific Heat of Ql

Average O Tenperature Speci fic Heat
°F 1/ BTU/°F/1b
100 0. 460
120 . 469
140 479
160 . 488
180 497
200 507
220 . 517
240 . 526
260 . 535

1/ Average oil tenperature = the arithnetical average of the
oil-in and oil-out tenperature.

*4.3.8 The specific heat of the air shall be assumed to be
0.240 BTU/°F/1b, Or it may be taken in accordance with the
relative humdity indicated in Table IV

TABLE |V

Specific Heat of Air

Temp. “F Cp, Dry Air Cp, Saturated Ar
30 or less . 240 0. 240
60 240 241
80 . 240 . 243
100 240 . 246
120 . 240 . 250
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*4.3.9 Pressure drop corrections, The air pressure drop
measurements taken in accordance with Figure 1, shall be cor-
rected to standard conditions by use of the follow ng fornula:

4 P, = A& P p
Po
\Wher e

[~

corrected drop

measured pressure drop 3

inlet air density 1lb/ft

o standard air density 0.0765 lb/f;3

T O "y

*4.4 First article tests.

*4.4.1 First article test sanples. The First Article Test
sanpl es shall consist of two oil coolers representative of
the production coolers. They shall be tested at a |aboratory
designated by the procuring activity or when so stated in the
contract, at the contractor’s plant under the supervision of
the procuring activity. (see paragraph 6.5)

(a) Description of test equipment. -This description
shal | include the diagram of the general set-up, the type, and
capacity of the various conponents of appratus and instruments,
and methods of controlling the test variables. The descrip-
tion shall include photographs, wherever possible, of the
general set-up and of the installation of a cooler. This data
need be supplied only once. Conpliance with this paragraph
in subsequent reports may be made by reference to the original
report. The original data shall be kept up to date by revi-
sion, as necessary. (see paragraph 6.5)

(b) Copies of original data sheets for all tests required
by this specification, 1ncluding corrected values from which
curves are plotted. (see paragraph 6.5)

(c) Curves simlar to Figures 2, 3, and 4, and a sunmmary
of results, in accordance with Figure 5. (see paragraph 6.5)

Sanples shall be plainly identified with securely attached dur-
able tags marked with the follow ng information:

Sanple for Qualification Test

COOLER, AL, PLATE, Al RCRAFT

Manufacturer’s Part No.

Nanme of Manufacturer

Submtted by (nane) (date) for qualification test in accor’
dance with Specification ML-C 7488A(USAF) under authori -
zation (reference authorizing letter)

10
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PRESSURE DROP TO BE UPSTREAM STATIC MINUS DOWNSTREAM STATIC -
TOTAL PRESSURE TUBES ARE NOT REQUIRED BUT ARE RECOMMENDED AS

A MEANS OF CROSS-CHECKING ACCURACY OF THE REQUIRED PRESSURE
MEASUREMENTS. TOTAL PRESSURES TO BE MEASURED BY SHYELDED TOTAL
PRESSURE TUBBS OF REVERE INSTRUMENT COMPANY (PART NUMBER
R-302-DP) OR BQUIVALENT, LOCATED WITHIN ONE INCH OF THE CENTER

ar TEE DUCT.
DIMENSIONS IN INCHES,

FIOGURE 1. METHOD OF MEASURING AIR PRESSURE

DROP
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FIGURE 2 PERFORMANCE CURVES
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MANUF ACTURER

cooLer ow. WG, "SR W,

COOLER SIZE PLATE SIZX T KIK CENYCR CAPRCIYY.
RATED OIL FIOW, Ib/aln RATED AJR FLOA, 1bAtin

DIRECTION OF AIR FLOW

TIPE OLL AIR TIME  OIL TEMPERAURE 7 OIL P AIR MLOW  AIR
RUN yLOW FLOW MIN. Dfet Outlet Drop 1/ pst lb/min. TOMP.°P
Heat

loss Treted -reted 15

Thew

out . . 3

L] - . S

[ ] n " lo

[ ) L] L] 15

1/ - Specificatior Requiresent: 30 PSI, Max 01l pressure drop in 10 minutes.

3 RATED AIR FYLOW 100 100 100 200 200 200
% RATED OIL FLO®W S0 100 1% 50 70 100

Gnit Heat Rejection 100°F
at Inlet Alr Tesp. of -30°P

200 50
150 100

TEST VALIR
OBTAINED

ITEM SPRCIPICATION
- REQUIREMENT
Unit Heat Rejection BTU/ain/100°r aln,
at 100°F Inlet A\r Temperature.
041 Pressure Drops, psi 25 max,
(a) Core
(b) Ware-Up Jaciket
Warw-Up Tims, Minutes 10 max.

PICURE 5 ~ TRST LOG

[
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*4.4.2 Tests. The First Article Test shall consist of the
acceptance tests and the follow ng tests:

*4.4.2.1 Static pressure. The oil cooler shall be subjected

to 400 * 20 psi hydrostatic pressure for one minute, and checked
for |eakage or distortion.

*4,4.2.2 \Warmup characteristics.

*4.4.2.2.1 Warmup without air flow Wth a maxi num applied
pressure of 70 pounds per square inche, an oil flow of 30
pounds per mnute (or 30 percent of rated flow, whichever is
greater) through the cooling elenents, and a zero flow through
the relief valve, shall be established within 10 m nutes after
oil, at a tenperature not exceeding 140°fF i S made avail abl e at
the cooler inlet with the cooler filled with oil and chilled
to a tenperature of -4°F to -6°F for a period of not less than
two hours. Provi sion shall be made to maintain the cooler
filled with oil during the freezing period. The oil flow shall
no exceed the greater of the two values given above by nore
than 5 percent at any tine during these tests. The pressure
relief valve shall be used on the warmup passage outlet during
tests for warmup characteristics, without air flow.  The
valve shall be set to open at 40 pounds per square inch differ-
ential pressure, and the valve opening shall act to linmt the
maxi mum di fferential at 48 pounds per square inch during any

of the tests. Means for indicating when the valve is conpletely
cl osed shall be provided.

4.4.2.2.2 Warmup with air flow The tenperature control and
pressure relief valve shall be used on the warmup passage out-
l et during tests for warmup characteristics with air flow
Tests shall be run in accordance with Table V and all results
shall be plotted with coordinates simlar to those shown in
Figure 3. The oil pressure through the oil cooler core shall
net exceed 25 pounds per square inch, at any tine.

*4 . 4.2.3 Ol pressure drop.

"4 4.2.3.1 Core. The oil pressure drop through the core,

shall be determ ned. The test shall be run at rated oil flow,
no air flow and oil tenperatures of 145, 180, 210, and 240°F.
The oil pressure drop through the core shall in no case exceed
15 psi.

"4.4.2.3.2 Warmup passages. The oil pressure drop, through
the warmup passages , shall be determined. The test shall be
run at rated oil flow, no air flow, and oil tenperatures of
145, 180, 210, and 240°fF. The oil pressure drop through the
war mup passages shall in no case exceed 8 psi.

16
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*4,.4,2.3.3 Q| pressure drop with air flow The test proce-
dure shall be as follows: The oil cooler shall be thoroughly
thawed out for at least 5 mnutes with no air flow and at the
specified oil tenperature and oil flow passing through the oi

cool er. After the oil cooler is thoroughly thawed, the air
flow shall be started at the specified flowrate and air tem
perature for the test. The above conditions shall be main-
tained for a period of 15 minutes or until the oil-out tenpera-
ture has stabilized. I mediately following this stabilization

period, simnultaneously the relief valve on the warmup passage
openi ng shall be manual ly opened and the flow of oil to the
cool er reduced to one-half of the value specified for the test.
These conditions shall be maintained for 5 m nutes. During
this 5 mnute freeze-up period, the pressure under the relief
val ve shall not exceed 5 pounds per square inch %gage). At
the end of the 5 mnute period, sinultaneously, the relief

val ve shall be closed and the oil flow restored to the speci-
fied value for the test. After restoring the specified oil
flow, oil tenperatures and pressures shall be recorded at the
end of 3, 5, 10, and 15 mnutes. Test condition shall be as
in Table VI.

TABLE VI
(Test Conditions)

Ol inlet tenperature 225° * 2°F

Air inlet tenperature -55° % 2°F

Gl Flow Percent Rated Air Flow Percent Rated
100 100

*4.4.2.4 Q| flow pressure resistance. Wth an oil tenperature
of less than 100°F. and the warmup outlet closed, adjust the
flow of oil through the cooler so that an oil pressure drop of
80 psi occurs fromthe inlet of the cooler to the outlet of the
cooler. The outlet pressure shall be nmintained at 10 pounds
per square inch maxi num Check for |eakage or permanent dis-
tortion.

*4.4.2.5 Anti-congealing characteristics.

*4.4.2.5.1 QO coolers designed for use on helicopters when
subjected to conditions of rated air flow, rated oil flow,

with 225°F inlet oil tenperature and -30°F inlet ajr tenpera-
ture, with the control valve (thernostatic elenment) installed,
the oil pressure drop through the cooling core shall not ex-
ceed 30 pounds per square inch. The oil cooler outlet tenpera-
ture shall not exceed 185°F for any of the -30°F air inlet tem
perature runs.

18
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*4.4.2.5.2 Q| coolers designed for use on helicopters when
subjected to conditions of rated air flow, rated oil flow, wth
225°F inlet oil tenperature and 100°F inlet air tenperature,
wi t hout the control valve (thernostatic elenent) installed,
the oil pressure drop through the cooling core shall not exceed
25 pounds per square inch. Wien subjected to these conditions
the oil cooler shall neet the heat rejection requirenents speci-
fied in paragraph 3.6.5.3. The oil cooler oil outlet tenpera-
ture shall not exceed 185°F for any of the 100°F air inlet tem
perature runs.

*4.4.2.5.3 Q| coolers designed for use on aircraft other than
hel i copters when subjected to conditions of twice rated air
flow, rated oil flow, with 225°F inlet oil tenperature and
-30°F inlet air tenperature, with the control valve (therno-
static element) installed, the oil pressure drop through the
cooling core shall not exceed 30 pounds per square inch. The
oil cooler oil outlet tenperature shall not exceed 185°F for
any of the -30°fF air inlet tenperature runs.

*4.4.2.5.4 Q| coolers designed for use on aircraft other than
hel i copters when subjected to conditions of twice rated air
flow, rated oil flow, with 225°F inlet oil tenperature and
100°F inlet air tenperature, w thout the control valve (ther-
mostatic element) installed, the oil pressure drop through
the cooling core shall not exceed 25 pounds per square inch.
Wien subjected to these conditions the oil cooler shall neet
the heat rejection requirenents specified in paragraph 3.6.5.3
The oil cooler oil outlet tenperature shall not exceed 185°F
for any of the 100°F air inlet tenperature runs.

*4.4.2.6 Pressure cycles. The oil cooler shall be conpletely
subnerged in oil at 300° %o0° -10°F. An air pressure cycle of
31 3to60 11 Eounds per square inch, shall be applied to
the inlet with the outlet closed and with the pressure rise
and fall taking place in 2 to 2-1/2 seconds each. The cooler
shal | be subjected to the 50,000 cycles wi thout |eakage or
per manent distortion. Followi ng the Pressure Cycle Test, the
Static Pressure Test shall be repeated.

*4.4.2.7 Fluid resistance test. This test shall be applicable
to all oil coolers containing non-netallic parts.

*4.4.2.7.1 Hgh tenperature tests. A mixture of 50%oil (by
vol une) and 50% TT-S-735 type |1l fluid shall be circul ated
through the cooler at a tenperature of 135°%10°F for a period
of 72 hours. The cooler inlet pressure shall be maintained
at 35 t 5 psi. Following this, the cooler shall be tested
at room tenperature at pressures from1l psi to 100 psi. The
foregoing cycle shall be repeated six times. There shall be
no | eakage during this test.
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*4.4.2.7.2 Low tenperature test. Fol | owi ng the high tenpera-
ture part of the Fluid Resistance Test, the cooler shall be
soaked for 72 hours at -65°F *¥5°F while filled with a mixture
of 50 percent (by volune) TT-S-735, type | fluid and 50 per-
cent oil. Wiile at -65°F, pressure of 1 psi and 100 psi shal

be applied alternately at least ten tines. There shall be no
| eakage.

*4.5 Quality confornmance inspection. Tests shall consist of:

a. Individual tests (see 4.5.1)
h. Sanpling tests (see 4.5.2)

*4.5.1 |ndividual tests. Each oil cooler subnmitted for accep-
tance under contract, shall be subjected to the tests des-
cribed bel ow, except that the test for cleaning may be waived
by the inspector if he is satisfied as to the efficiency and
uniformty of the neutralizing process. In addition, the oi
cooler -shall be subjected to any other tests specified herein
whi ch the inspector considers necessary to determ ne confor-
mance w ththe requirenents of this specification

*4.5.1.1 Examination of product. Each oil cooler shall be
examned to determne general conformance with this specifi-

cation in respect to material, workmanship, design, construc-
tion, and naneplate

*4.5. 1.2 Static pressure test. The cooler shall be subjected
to 400 Eounds per square inch hydrostatic pressure. and checked
for | eakage and distortion.

*4.5.1.3 (deaning. Steam shall be passed through the oil

cooler and a sanple of the condensate collected. A portion of
the condensate shall be tested with litnus paper. A second
portion shall be tested by adding a drop of dilute silver
nitrate solution and a few drops of nitric acid. The formation
of even a slight precipitation is an indication of the pre-
sence of halides. Coolers showing either acid or alkali reac-
tion or the presence of halides, shall be rewashed and rinsed
until a clean condition is indicated by the test.

*4.5.2 Sanpling tests. Two coolers shall be selected at ran-
dom by the Governnent inspector from each [ot of 200 or |ess
to be subjected to the tests described below (except that only
one run shall be made with an oil tenperature of 120° *2°F).
Sanpl es subjected to the pressure cycling tests shall not be
accepted by the inspector in fulfillnent of any contract, but
shall be clearly marked to show that it has been overstressed
and returned to the contractor for disposition. A lot shal
be defined as all coolers of the same type, manufactured under
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essentially the sanme conditions, and submtted for accejante
at the same tine.

*4.5.2.1 (Ol pressure drop. The oil pressure drop, through
the core and warmup passages, shall be determned. The test
shall be run at rated oil flow, no air flow and with oil tem
peratures of 145, 180, 210, and 240°F

*4,5.2.2 Pressure cycles. The oil cooler shall be conpletely
subnerged inoil at 300° +0° -10°F. A pressure cycle of 3 ¥ 3
to 60 1 pounds per square inch shall be applied to the inlet
with the outlet closed and with the pressure rise and fal
taking place in 2 to 2-1/2 seconds each. The cooler shall be
subjected to the foll owi ng nunber of cycles w thout |eakage

or permanent distortion.

First Article 50, 000 cycles
Accept ance 15,000 cycles

Fol I owi ng the Pressure Cycle Test, the Static Pressure Test
shal |l be repeated to determ ne conformance with the require-
ments of paragraph 4.4.2.1.

*4.5.3 Rejection. If a pressure cycle random sanple fails to
wi t hstand 15,000 cycles, acceptance of all itens shall be

wi thhel d until the extent and cause of failure is determ ned.
For operational reasons, individual tests nay be continued
pendi ng investigation of a sanpling test failure, but the fina
acceptance of the product is contingent upon the inspector’s
deci sion regarding the over-all conformance of the product

to specification requirenents. If the oil pressure random
sanple fails to nmeet the oil Bressure droP requi rements, the
source of this failure shall be immediately renedied to the
satisfaction of the inspector. Rejected units shall be re-

pl aced or reworked to correct the defects, after which al
necessary tests shall be repeated. Rej ected equi prent shal |
not be resubmtted for inspection wthout furnishing all par-
ticulars concerning previous rejections and neasures taken to
correct the defects. If investigation indicates that the de-
fects may exist in itens previously accepted, full particulars
concerning the defects found, including recomendations for
correction, wll be furnished to the procuring agency.

*5. PREPARATI ON FOR DELI VERY

*5.1 Ppreservation and packading.

*5.1.1 Level Aand C. Unless otherwi se specified in the con-
tract or order, the oil coolers shall be preserved and packaged
as determned by the selection of Preservation Packagi ng Mt hods
of ML-STD-794, Appendix D and requirenents of ML-P-116
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*5.2  Packing.

*5.2.1 Levels AL B. C. Unless otherw se specified in the con-
tract or order, the oil coolers shall be packed in containers
applicable to the appropriate |levels prescribed in ML-STD 794.

*5*3  Marking.

*5.3.1 In addition to any special nmarking required by the con-
tract or order, Unit Packages, Internediate Packages and Ship-
ping Containers shall be marked in accordance w th requirenents
of M L-STD 129.

6. NOTES

6.1 Intended use. O coolers covered by this specification
are intended for use in cooling aircraft engine lubricating
oil, turbo-propeller gear box oil, and helicopter transm ssion
gear box oil.

*6.2 (rdering data. Procurement docunents should specify the
fol | owi ng:

a. Title, nunber, and date of this specification

b. Manufacturer’'s part nunber

¢t Were First Article tests are to be conducted
(See 4.4)

d.  Level of packing (See 5.2)

*6.3 First Article information. The Governnment activity re-
sponsible for First Article Testing is the Cklahoma City ALC
MVEQO, Tinker AFB, Cklahoma 73145. Itenms for testing will be
submtted to this address when directed by the contracting
officer in accordance with Arned Services Procurenent Regul a-
tion (ASPR) 1-1900.

6.4 Definitions.

6.4.1 Unit heat rejections. Unit heat rejection is defined
as the total heat rejection in BTUs per mnute, times 100,
di vided by the differential between the average oil tenpera-
ture and the inlet air tenperature in degrees Fahrenheit.

*6.5 Data. Data generated by this docunent is not deliverable
unl ess specified on the Contract Data Requirenents List (DD
Form 1423? referencing the approyﬁri ate data itemdescription
inthe mlitary departnents' Authorized Data List (ADL).
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*6.6 Changes. The margins of this specification are marked
with an asterisk to indicate where changes (additions, nodifi-
cations , corrections, deletions) from the previous issue were
mde . This was done as a convenience only and the Government
assunes no liability whatsoever for any inaccuracies in these
not ati ons. Bi dders and contractors are cautioned to eval uate
the requirements of this docunent based on the entire content

irrespective of the marginal notations and relationship to the
| ast previous issue.

Cust odi an: Preparing Activity:
Air Force - 71 Air Force - 71

Proj ect Nunber:
2935- FO01
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