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AERONAUTICAL
MATERIAL SPECIFICATIONS

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.

MS 3150c

485 Lexington Ave., New York 17, N.Y.

issued 5-1-/;8
Revised] -1 5-30

FLUID, HYDRAULIC
Fire Resistant
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4.6 SpecificiGravity:

ACKNOWLEDGMENT ¢

A vendor shall mention this specification number and its

revision letter in all quotations and when acknowledging purchase orders.

APPIICATIONT For Use i COMMEITIEl Zircralt Mydrsulic Systems.
COMHOSITION: There shall be no restrictions on the type ofVmatg
in fhe fluild except those imposed by the technical regquirements
spedification.

TECHNICAL REQUIREMENTS:

Efflect on Packings: The fluid shall have no deleterious effect
padkings s indicated by the results obtainéd when such packing

to
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Conpatibility:
MII[-H-5606) shall each be compatible with at least 5% of the ot

the requirements of AMS 7277 using fluid to this speecificati
‘the SAE Phosphate Ester Standard Test ¥luid No. 1 specified

The fluid and currently used petroleum fluids

malfunctioning of the system-due to formation of resincus gy
1 occur. The fluid shall also be compatible with MIL-H-6083
ent that there will be nd. deleterious effects when parts pro
~H-6083 are put into service in a system containing the Ffire
id.

rage: There shall'be no precipitation or separation of any
id in storage oruse at temperatures from -50 F to +180 F.

clude a slightcloud in the fluid at the lower temperature.
rage test/is  sufficient to indicate compliance with this req

icitys—~The fluid shall not burn or irritate the skin, nor s
l onged” breathing of the vepors at normel ambient temperaturs

ianrious.

rials used
of this

on AMS T277
s are tested
on in lieu
therein.

USAF 3580 and
her, so that
ms or sludges
fluids to the
tected with
resistant

portion of the

This does not
AT day

uirement.

hall semi-
8 be toxic or

Viscosity: The ufper and lower limit of viscosity at high temperature shall
not be restricted except as otherwise indicated by satisfactory lubricity and

hyd

rodynamic performence in the pumping test herein required.

The viscosity

limits shall be as follows when tested in accordance with ASTM DLL5-53T:

A G

rade 500: This fluid shall have viscosity at =4O F of not h

500 centistokes. v :

rade 7000: This fluid shall have a viscosity at -LO F of 20

igher than

00 - 7000

Unless otherwise agreed upon by purchaser and vendor, the

specific gravity shall be not higher than 1.1 at 60 F/6O F when tested in

acc

ordance with ASTM D1298-55.

Cooyright 1960 by Soctety of Automotive Enginsers. Inc.

Printed in U. 8. A.
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Coefficient of Cubical Expansion: Shall not exceed 0.00053 per deg F at 68 F
vhen calculated from density measurements made in accordance with ASTM D1217-5k.

Water Content: Shall not be greater than 0.5% when determined in accordance with
ASTM D1533=50T.

Autogenous Ignition Temperature: Shall be higher than 750 F, determined in
accordance with ASTM D200-5CT. .

4,10 Flammsbility: Performance in all flermability tests shall be equivalent to or

better than the performance of the HS~1 Reference Fluld slmllarly tested as
Tollows; If Elgd-d—m = v A 5
furnished [upon request of SAE Offl ce:

4,10.1 Flammsbility Wick Test (Pipe Cleaner Test): Arrange a means for cycling an

4,10.2 Flammability Spray Test:.

ordinary pipe cleaner in a horizontal plane through or into the flame from a
laboratgry burner at a fixed rate of speed, preferably 30,40 cycleg per
minute. | Soak the pipe cleaner with the test fluid and allow the excgss to
drain offf. Adjust the burner with sufficient air to provide a non-luminous
flame, BJut not enough to form a sharp inmer cone. [For best results,|a flame -
height ¢f approximately L in. is recommended. Cy¢le the pipe cleaner
through [or into the hottest part of the flame ahd count the number of
until a|self-sustaining flame is achieved. The-rate of cycling may e
modified if necessary to allow for fluids having self=-extinguishing fendencies.

cycles

4,10.2.1 Prepare a shallow metal pan approximately 1 ft square with sides ngt over

2 in. |high, into which is placed a platform or grid made from 1/8 ¢+ 1/L in.
- mesh Yire and spaced 1/2 in..from the bottom of the pan. Saturate|l0 g of

cotton waste with 20 g of Grade 1120 petroleum engine oil, roll the waste

into g ball, and place in the center of the grid.

4.,10.2.2 Place |a quantity of /the test fluid in a Binks Thor No. 7 paint spray gun

(0.07Q in. orifice).~ Set line pressure to L0 psi, and adjust gun %o
produde a dense-cone shaped spray.

4,10.2.3 1Ignitq the oil 'sozked waste and allow the fire to reach maximum intensity.

Aim syray @un on the fire as shown in Figure 6 and intensify fire By
depregsing trigger slightly (air jet only). Introduce fluid mlst Yy fullJ
depredsing trigger in bursts Record the results as "ineryegase" 'jwo
increase', or "decrease" in fire when the fluid mist is introduced into

fire. Spray several cunces of liquid to be certain of results.

L.,10.2.4 Use new waste for each test and ensure that the pan is approximately at room

temperature.

4.10.3 Flammability, High Temperature Ignition Test:

4,10.3.1 Assenble equipment for applying 1000 psi + 50 to the test fluid. A suggested

arrangement, shown in Figure 1, consists of a nitrogen bottle, a large
hydraulic cylinder, and necessary lines, valves, and gages. Use a steel
disec 0.063 in. thick with an orifice approximately 0.0L45 in. in diameter
to spray the fluid.
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Charge the cylinder with the test fluid.

the gage on the fluid side reads 1000 psi ¥ 50.
orifice and aettempt to ignite the spray at a point 1.5 = 12

Apply nitrogen pressure so that
Open the valve &t the

in. from

the orifice with an oxy-ascetylene torch using a No. 1 Purox tip, while

meinteining the pressure at 1000 psi ¥ 50.

Record the results as follows:
"Will not ignite", "flashes with difficulty", or "flashes readily".

Also

indicate whether any flashing is self-extinguishing or results in a

sustained fire.

4,10.3.3 If the fluid camnot be ignited in the test of 4.10.3.2, repeat the test by

h.,10.3.4

L,10.4 m

epplying the flame at increasing distences from the ngﬁngg
limit of the spray. If ignition or flashing can be produced

minimm distance from the orifice at which such ignitionior
produced. Also indicate whether any flashing is self=-exting
results in a sustained fire. '

fluids should be performed under identicel stmospheric condd
preferebly one irmedietely following the other.

ammgbility, Manifold Test:

L,10.k,1

L,10.4,2

h,10.4.3

4,11 Pung

in Figure 2.
insulate the leads to insure proper tempersture readings.
element or equivalent (similax“o Type AT, 31 x 12 x 1 in.,
manufactured by the Carborundum Company, Niagara Falls, N.Y
tube and make the necessaryelectrical connections. Adjust
that the temperature of the tube is 1300 F % 25, (leen the
each series of tests(with steel wool or by sandblasting.

Opposite the steel rod, spotweld a thermocoupl
]

less than 40 gdeonds.

Record thesresults as follows: "fluid burns on the tube", '
burn on the tube", and "burns", "flashes", or "does not bury
bottom\ef the shield.

ing Fest: The fluld shall operate satisfactorily in a 3000
erlpreferably using & Vickers type PF-3011-25-ZE pump, with

Slowly pour 10 ml 'of test fluid on the simlated exhaust std

up to the

i, record the
flashing is
ruishing or

For proper comparison with the HS~l Reference Fluid, the tegts on both

tions,

Febricate a similated exheust stack section and mount in a shield as shown

e and

nsert a Globar
0.633 chms,

) into the
voltage so
tube before

ck .in not

fluid does not
" in the

psi pump

syst

performance

characteristics equal to or better than those of MIL-H-5606 fluid for a
comparable length of time when tested as follows:
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4,11.1 The pumping test shall be run continuously at a speed of 3000 = 3600 rpm at a
pressure of 3000 psi and reservoir temperature of 160 F in a system such as '

that depicted in Figure 3.

Samples should be taken to determine pH,

neutralization number and viscosity changes in the fluid in accordance with
the following schedule:

Schedule of Sampling
—Cycles

500

1000

2000 -
* LOOO
8000
14000
20000
30000

The nugber of cycles may be calculated by dividing the total flow of

through
total o
shall 1
quantit
total ¢

of 20%

4,11,2 The sa:

MIT.~H-f

4,11.3

L,12

The pri
the tof
loss ng
and uni
also b
of pist

Pover System Performance:

the pump (in gallons) by the quentity of{fluid in the syste
rolume of fluid in the system shall not exceed 5 gallons. No
e added to the system after the test has been started in exc

juentity shall not exceed 1 quart. “Additional loss of fluid
‘'of the gystem volume -shall require a retest.

e system vwith a new pump shall be used for the referee run u
606 fluid.

mary criterion for determining the effects of the fluid shal
fal number of running hours before failure or incipient failu
asurements shall.be made on the cylinder block, bronze thrus
versal link assembly for comparison purposes. Observations
» made of cokrosion or roughnesa of the bearings, excessive g
bon knuckle joints, end scoring- of valve p]ate.

The power system test -(see Figure 4) shalll

at 3000 psi, &b a strut opera‘blnU rate of 2 cycles per min., and at &
The general hydroaynamlc operatlon of the syst

e of l6O F.

v- required to replace that withdrayn®for sampling purposes &

rfluid

m. The
fluid

ess of the
nd this

in excess

sing

L be

re, Weight
t knuckles,
shall

nd play

be made
reservoir
e shall

equlvalent to LEL H-5606 fluid and shall be satlsfactory for the partlcular

aircraft

1,13

Evaporation end Tackiness:

system for which it is intended.

Tvaporation characteristics of the fluid

shall be’

such that the fire resistence will not be materially affected in operation.
Eveporation of the fluid on a polished metal surface shall not yield a sticky
or tacky residue on the surface to a greater degree than for MIL- H-5606 fluid.

L1k

Corrosion and Oxidetion Stability:



https://saenorm.com/api/?name=5b36da1035bc97cb3298738e5f2d28ad

hok.1

A.iu.e

Lo1k.3

viscosity in centistokes

e NN S o = SR e ¢ B I T e, 420 W .Y

5 AMS 3150¢

‘The change in weight of steel, aluminum alloy, magnesium alloy, and cadmium

plated steel when subjected to the action of hydreulic fluid for 168 hr shall

be not greater than to.2 mg per sq cm of surface. The change in weight of

copper under the. same conditions shall be not grester than ¥ 0.6 mg per 59 cm
of surface. There shall Be no pitting, etching, or visible corrosion on the |
surface of any of the metals vhen viewed under megnification of 20 diameters.
Slight discoloration of the surface of the aluminum alloy, copper, and

cadmium will be permitted.

The fluid shall not have changed more than =5 or +lO% from the original
at 130 F after the oxidation corrosion test:. The
o1t 1g—BromThymor—Biuve—as—the—indicator shall not
ave increased by more than 0.20 over the neutralizsation n

original fluid. There shall be no evidence of separaticmyof
aterials or guming of the fluid. :

insoluble

A large pyrex test tube shall be fitted with a water cooled reflux condenser
preferably of the Allihn type, by means of a tight 'fitting shellaced cork

or a ground glass connection. In the test tube“shall be plaged 100 ml of
the fluid to be tested and weighed strips, &pproximately 1 in. square, of
¢opper, AMS L4500; low carbon steel, AMS 5042 or AMS 5044; alyminum alloy,
AMS 4037; magnesium alloy, AMS 4377; and steel cadmium plated in accordance
rith AMS 2400. The metals shall be arranged in such a way that they form

3 square with the magnesium specimen bouching aluminum and steel but not
¢opper as diagrammed in Figure 5., A small hole shall be bored near each of
the parallel edges of each specimen and the sheets then tied |together with a
igh grade cord previously washed with distilled water and dried. Two sets
gf holes may be used in each)strip to give the square stability. Each
pecimen, except cadmium-plated steel, shall be polished wity 3/0 emery
loth to remove all surface oxidation, and rinsed in analytigal reagent

rade benzene to remove contamination. Cadmium plated steel |specimens. shall
ot be polished but shall be rinsed in analytical reagent grdde benzene

o remove contamination. The assembly consisting of test tulle, fluid,

ind strips shall-be weighed to 0.1 g and placed vertically in a thermostatic-
11y controlled bath maintained at 180 F. A glass tube, one|end of which
jas been drawn down to l/l6 in. diameter orifice, shall be introduced
hrough the condenser in such a manner that it extends to l/L in, from the
ottom<of the test tube in the center of the square, and clegn moist air,
btained by bubbling through a bottle of water at room temperature,
ntroduced at the rate of 5 liters * 0.5 per hour. At the end of 168 hr

he” o1l shall be examined isual For—separabion—eof inseotuble material or

gurming and the viscosity and neutrslization number of the fluid shall be

determined. Metal specimens shall be washed in ¢ p benzene, then in
acetone, and dried before reweighing. If necessary, any product remaining
adherent to the metals shall be wiped or brushed off and the plates
revashed and dried before reweighing. The metal test specimens shall be
reweighed to determine the change due to corrosion and shall be examined
wnder 20 X magnification for pitting or eteching. The loss of fluid for
the period of test shall not be more than 8%. If the loss exceeds this
value, the test shall be disregarded and a duplicate determination shell
be made,
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QUALTLY: The fluid shall be entirely homogenous, and free from undissolved
water, dirt, lint, and sediment. Before final packaging, the fluid shall be
Tiltered through a blotter press or equivalient.

REPORTS: Unless otherwise specified, the vendor of the fluid shell Turnish
with each shipment three copies of a report stating that the fluid supplied
conforms to the requirements of this specification. This report shall' ineclude
the purchase order nunber, moterial specification number, vendor's nsterial
nunber, mix nunber, and quantity.

IDENTIFICATION:

Each grade of fluid shall be identified by the addition of a suiteble|dye as
specified by the purchaser.

Lach confainer shall be permanently and legibly marked to give,the following
information: '

FLUID, HYDRAULIC, FIRE RESISTANT
GRADE

ANS 315CC

PURCHASE ORDER NUMBER

QUANTITY, ,
MANUFACTURER 'S IDENICFICATION
MONTH AND YEAR OF MANUFACTURE

PACKAGTNG] Unless obherwise speciiied, meterial shall be supplied in 30 gal
drus. THe drums or containers shall-be clean and not lined with matepial
that is sgluble in or might contaminate the hydraulie rluid.

APPROVAL:

To assurg adequate performence characteristics, fluid shall be approved by
purchaser before fluid flor production use i1s supplied, unless such approval
be waived. Results of'tests on production fluid shall be essentially
equivalent to thoseten the approved sample. ‘

Vendor shall usé.the same ingredients and manufacturing processes for|production
fluid as |for @pproved sample fluid. If necessary to make any change in
ingredients \6r processing, vendor shall obtain permission from purchager prior
to incorporeting such change. T

REJECTIONS: Material not conforming to this specification or to suthorized
modifications will be subject to rejection.
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