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AERONAUTICAL MATERIAL SPECIFICATION AMS3150a |

Society of Automotive Engineers, Inc.
29 West 39th Street lssued 5=1-48

O ‘ New York City , Revised  6-1-49

FLUID-HEYDRAULTIC
Interim-Nonflemmable Type

1. ACKNOWLEDGIENT: A vendor shall mention this specification number and its revision
letter in all quotations and when acknowledging purchase orders.

2+ APPLICATION: For tentative use in commereial ai 8 h :
any [necessary minor mechanical alterations have been made as ap
craft manufacturer concerned,

systems after
proved by the aire-

commitment

ials used in the
specification,

5. COMPOSITION: There shall be no restrictions on the fype of mate
fluld except those imposed by the technical requirements of thif

4, TECHNICAL REQUIREMENTS:

4.1 Efflect on Packings: The fluid shall have no deleterious effecyf on currently
usgd packing materials. Excessive volumetric swell or softeni g of standard
pagkings or elastomer components as deseribed in applicable spdcifications such

practices recommended, are advisory only, Their ~
Committees will not investigate or consider

d or recommended practice, and no

its

\proved and

gg as [AN-HH-P-114 Packing, AN-P=79 Packingg, and Gaskets, AN-R-22 Hings, AN-H-24 Hose
2 and AN-H-28 Hose Assemblies shall not. be considersd deleterious if power system
<8 tegts indicate no excessive loss ofi'packing life expectancye. "lO" ring grooves
e normally will not accommodate mors”than 20% volumetric swell.
ggg 4.2 Compatibility: The fluid and‘turrently used petrolewn fluids (BAF-3580 and
2?; AN-VV~0-366b) shall each becompatible with at least 5% of the lother, so that no
528 maliffunctioning of the system due to formation of resinous gums lor sludges will
§§§ occur. The fluid shall &lso be compatible with AN-0-7 fluids tp the extent that
€§§° thejre will be no delaterious effects when parts protected with AN-0-7 are put
g°2% intp service in a_Gystem containing the nonflammable fluid.
§g§£ 4,3 age: There\shall be no precipitation or separation of any portion of the
3= g? in storapge or use at temperatures from =50 F to +180 F. [This does not
3588 preplude a slight cloud in the fluid at low temperatures. Genefally a 7-day
253 storage test is sufficient to indicate compliance with this regqhirement.
SEE. . '
8 4.4 Toxficity: The fluid shall not burn or irritate the skin. nor s 8ll semi-pro-
§§ longed breathing of the vapors at normal ambient temperatures be toxic or in-
i jurious. ‘

4.5 Viscosity: The upper and lower limit of viscosity av high temperature shall not
be restricted except as otherwise indicated by satisfactory lubricity and
hydrodynamic perf'ormence in the pumping test herein required. The viscosity
limits shall be as follows:

goged in industry or trade is entirel
quided by any techni

to w.iform to or be

4.5.,1 Grade 2000: This fluid shall have viscosity at =40 F of 2000 centistokes,
maximum and is the preferred fluid, satisfactory for all commercial aircraft.

'C of the SAE Technical Board rules provides that:

anyone en

4.5.2 Grade 7000: This fluid shall have a viscosity at -40 F of 2000 to 7000
centistokes and may be restricted to certain sypes of airoraft.

patents which may apply to the subject
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4.6 Specific Gravity: Unless otherwise apreed, the specific gravity shall be 1.l

mex at 60 /60 F. Fluids of higher specific gravity will be considered if
proper system performance can be demonstrated.

4.7 Coefficient of Expansion: The coefficlent of expansion shall be determined

and should preferably not exceed that of petroleum base fluids.

4,8 Autogenous Ignition Temperature: The Autogenous Ignition Temperature shall

preferably be above 750 F determined by A. S. T. M, method D286=30,

4,9 Flamabildtys i bility tests shall be equivalent to or
botter than the performance of the HS-1 reference fluid similarly tes ed as
follows:

4,9,1 Flammepility Wick Test:

4,9.1.1

4,9.2 Flammapility Spray Test:

sustpining flame is achieved. The rate of cycling may be modified if

Pipe|Cleaner: Arrange a means for cycling an ordinary/pipe cleanpr in a
horitontal plane through or into the flame from a ldhoratory burnpr at a
fixed rate of speed, preferably 30 to 40 cycles per minute. Soak| the pipe
cleaher with the test fluid and allow the excess\vto drain off. A just the
burner with sufficient air to provide a non-luminous flame, but npt enough
to férm a sharp inner cone. For best results a flame height of approxi-
mately 4" is recommended. Cycle the pipeycleaner through or into| the
hottpst part of the flame and count the mumber of cycles until a self=

necefsary to allow for fluids having’ self-extinguishing tendenciep.

4.9,2.1

449.242

44,9243

4.9.2 .4

4,9.3 Flammability, High Temperature Ignition Test (See Figure 1):

Prepare & shallow metal pan approximately 1 foot square with sides not J
over| 2" high, into which is placed a platform or grid made from 1/8 to 1/4"
mesh| wire and spaced 1/2" from the bottom of the pan. Saturate 10 grams

of cbtton waste with 20 grams of Grade 1120 engine oil, roll the waste in-
to a|ball and place’in the center of the grid. ' '

Plack a quantity of the test fluid in a Binks Thor No. 7 paint sgray gun
(0,070 inchvorifice). Set line pressure to 40 psi, and adjust gyn to pro=-
duce| a dénse cone shaped Pray.

Ignilte—the oil soaked waste and allow the fire to reach maximum jntensitye
Aim spray gun on the fire as shom in Figure 6 and intensily Iire by de-
pressing trigger slightly (air jet only). Introduce fluid mist by fully
depressing trigger in bursts. Record the results as "increase", "no in-
crease", or "decrease" in fire when the fluid mist is introduced into fire,
Spray several ounces of liguid to be certain of results.

Use new waste for ssch test and insure that the pan is approximetely at
room temperatures

4,9.3.1

Assemble equipment for applying 1000 psi +50 to the test fluid. A sugges-~
ted arrangement, shown in Figure 1, consists of & nitrogen bottle, & large
hydraulic cylinder, and necessary lines, valves and papes. Use a steel

dise 0,064 inch thick with an orifice approximately 0.0145 inch in diam-

eter to spray the fluid. »

/

2
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4493,

+4.9.3.2 Charge the cylinder with the test fluid.

3

4.,9.3.4

«Be

AMS31504A

the gage on the fluid side reads 1000 psi +50,

ing the pressure at 1000 psi +50,

ignite™, "flashes with difficulty", or "flashes readily".

whether any flashing is self-extinguishing, or results in a sustained fire.

If the fluid camnot be ignited in the test of 4.,10.3.2, repaat the test by
applying the flame at increasing distances from the orlflce up to the limit
If ignition or flashlng can be produced, record the minimum

of the spray.

5t wiic gnition or Ilashi
Also 1ndicate whether any flashmO is self-extlngulshlng o’

sustained fire,

For proper comparison with the HS=l reference fluidy the t¢
shohld be performed under identical atmospheric conditions
immediately following the other.

4.9.4 Hlamability, Manifold Test (See Figure 2):

4,944,

4.9.4.

4,940

4,10.1

1

2

3

Febricate a simulated exhaust stack section and mount in a
in Figure 2., Opposite the steel rod, spotweld a thermocouj
the leads to insure proper temperature readings. Insert a

or equivelent (similar to Type AT, 31x12x1, 0.533 ohms, manufactured by

The Cerborundum Company, Niagare Falls, N. Y.) into the tul
necessary electrical comnections. Adjust voltage so that t
of the tube is 1300 F. C(lean the tube before each series ¢
steel wool or by sandblasting.

Slowly pour 10 ml of Hest fluid on the simuleated exhaust s{
than 40 seconds. :

Record the results as follows: "fluid burns on the +tube",'
burn on the. tube", and "burns , "flashes", or "does not bui
of the shleld.

ping<Test (See Figure 3): The fluid shall operate satisfac
I plmp system, preferably using e Vickers type FF-3911-25 pu

Apply nitrogen pressure so that
* Open the valve at the orificj
and attempt to ignite the spray at a point l-l/% to 12 ihches from the

orifice with an oxy-acetylene torch, using a No., 1 Purox tip, while mainteins
Record the results as follows:

"ill not
Also indicate

g 1s produced.
* results in a

psts on both fluidsg
preferably one

shield as shown
le and insulate
Globar element

e and make the
he tempereture
f tests with

ack in not less

fluid does not
m" in the bottom

torily in a 3000
mp,, with perform- |’
£366b fluid for a

c6-characteristics equal £o or better then those of AN-VV-0.

The pumping test shall be run contimuously at a -speed of 3000 - 3600 rmp at &
pressure of 3000 psi and reservoir temperature of 160 F in a system such as
Samples should be taken %o determine pH, neutral-
ization number and-viscosity changes in the fluid in accordance with the

that depicted in Figure 3.

following schedule:
Schedule of Sampling

500
1000
2000
4000
8000

14000

20000
30000

cycles
cycles
cycles
cycles
cycles
cycles

cycles
cycles
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The number of cycles may‘be caleulated by dividing the total flow of fluid
through the pump (in gallons) by the quantity of fluid in the system.

total volume of fluid in the system shall not exceed five gallons,:

shall be added to the system after the test has been started in excess of the
gquantity required to replace that withdrawn for sampling purposes and this total

quantity shall not exceed one quart, Additional loss of fluid in excess of 20%

of the system volume shall require & retest.

4.10.2

The same system. with a mew pump shall be used for the referee run using

AN-VV-0=-366b fluid.

The
No fluid

4.10.,3

measure
universs
made of
knuckle

4,11 Power Syst

The primary criterion fer determining the effects of the fluid shall|be the
total mymber of running hours before failure or incipient failurd,

nts shall be made on the cylinder block, bronze thrust knuc
1 1ink assembly for comparison purposes,
corrosion or roughness of the bearings,
joints, and scoring of the valve plate.

Observations)shall

em Perforrence (See Figure 4): The power sy§tem test shall

3000 psi,
temperatun

observed and any irregularities noted.
-366b fluid and shall be satisfactory for the particular airpraft systenm

to- AN=VV =g
for which

4.12 Evaporatig

at o strut operating rate of 2 cycles per-minute, and at a r
e of 160 F,
Performancse shall be at least
it is intended.,

n and Tackiness:

such that
orgtion of]
residue on

14.13 Corrosion

the nonflammability will not be materially affected in opera
the fluid on a polished metal surface shall not yield a sti

the surface to a greater-degree than for AN-VV-0-366b fluid}

and Oxidation Stability:

4,13,1 The chan
plated g
not be g
weight ¢
square d
corrosidg
20 diamd

ge in weight off steel, aluminum alloy, magnesium alloy and c

dteel when sub{jected to the action of hydraulic fluid for 168[hours shall
The ochange in

reater than +°0.2 mg per squarecentimeter of surface.
f copper under the same conditions shall be nc greater than
entimeter of surface.

ters.

and cadnium will be permitted.

excessive end play of
The general hydrodynamic operation of the syster shall be
q

Evaporation:.c¢haracteristics of the fluid shall be

There shall -be no pitting, etching or|visible
n on/the surface of any of the metals when viewed under magnfification of
Slight discoloration of the surface of the aluminum alloy, copper

eight loss
cles, and
also be
‘pPiston

be made at
bservolr

uivalent

tion. Evep-
bky or tacky

dmium

0.6 mg per

4.13.2

The fluid shall not have changed more than -5 or +10% from the original
viscosity in centipoises at 130 F after the oxidation corrosion vest.

neutralization number using Brom Thymol Blue as the indicator shall not have
increased by more than 0.20 over the neutralization number of the original fluid,
There shall be no evidence of separation of insoluble materials or gumming of

the fluid.

The

@)
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4,13,3 A large pyr;ex test tube shall be fitted with a water cooled reflux condenser,

5.

6,

T

8.

8.1 Unless otherwise specified, shipment shall be in 50-gallon drums.

-5 AMS31504

preferably of the Allihn type by means of a tight fitting shellacked cork
or a ground glass connection. In the test tube shall be placed 100 ml of
the fluid to be tested and weighed strips approximately one inch square of

copper, AMS 4500B; low carbon steel, AMS 5042D or AMS 5044B; aluminum alloy,

AMS 4037B; magnesium alloy AMS 4370; and steel cadmium plated in accordence
with AMS 2¢00G, The metals shall be arranged in such a way that they form
a square with the magnesium specimen touching aluminum and steel but not

copper as disgremmed 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

high grade cord which had been previously washed with distilled water and
dried. D se 0O N By DS - 1 : e

$tability. EBach specimen, except
with 3/0 emery cloth to remove all surface oxidation andi ¥l

cadmium plated steel, shalll be polished

o remove contamination., The assembly consisting,of* test tuhe, fluid and

ally controlled bath maintained at 180 F. A glass tube, one (end of which
has been drawn down to 1/16 inch diameter orifice shall be i
e condenser in such & manner that it exfeénds 1/4 inch from|the bottom of
he test tube in the center of the square and clean molst air obtained by

b + 0.5 liters per hour. At the endof 168 hours the oil shdll be examined
isually for separation of insoluble material or guming and(the viscosity
d neutralization number of the fluid shall be determined.
thall be washed in CP benzene,\ 'then in acetone and dried bef
f necessary, any product remaining adherent to the metals sl
hrushed off end the plates rewashed and dried before reweighing. The metal
est specimens shall be.Teweighed to determine the change dug to corrosion
ind they shall be examined under 20 X magnification to discoyer pitting or
btching if it exists. The loss of the fluid for the period ¢f test shall

hot be more than 8%. If the loss exceeds this value the tes} shall be dis-
regarded and a-duplicate determination shall be made.

)re reweighing.

QUALETY: The. fluid shall be entirely homogenous and free from updissolved water,

Qqirt| Iint or\sediment. Before final packaging, the fluid shall|be filtered
thropgh a blotter press or equivalent,

REPORTS: Unless otherwise specifiéd, the vendor of the fluid sh
ea.chl tpment—three—copie - s—notarized = i g he he

supplied conforms to the requirements of this specification. This report shall
include the purchase order number, material specification number, vendor's
material number, mix number and quantity. :

IDENTIFICATION: Each grade of fluid shall be identified bj; the addition of a
suitable dye designated by the testing apgency.

PACKAGING:

containers shall be clean and not lined with material that is soluble in or
might contaminate the hydraulic fluid.

nged in analytical
eagent grade benzene to remove contemination., Cadmium plated steel specimers]
thall not be polished but shall be rinsed in analyticel reaggnt grade benzene
$trips shall be weighed to O.l gram and placed vertically in|a thermostatic-“'

troduced through
bubbling through a room temperature bottle of water introducqd at the rate of

Metal specimens

8ll be wiped or

The drums or

o
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842 Each container shdll be permanently and legibly marked to give the following ine

formation:

-6-

O

FLUID - HYDRAULIC - NONFLAMMABLE
GRADE =

VMATERTAL SPECIFICATION ANS
PURCHASE ORDER NUMBER -
QUANTITY -

MANUFACTURER'S IDENTIFICATION -
'MONTH AND YEAR OF MANUFACTURE -

9. APPROVAL: A fendor shall not begin to supply fluid to this specification juntil
samples are approved by the purcheser, and after approval, the ingredients and
method of compounding shall not be changsd without notification to the purchaser, -

Results of te$t on incoming shipments shall be essentially equal to those lobtained
on approved samples, i

‘10, REJECTIONS: |Material not conforming to this specification &r to authorizkd

modifica tion{
material will

within three|weeks of notification of rejection other instructions for dipposition,

will be subject to rejection. Unless otherwise stipulated,| rejected
be returned to vendor at vendor's expense,\unless purchaser| receives

NOTE., SIMILAR SPHCIFICATIONS: This specification is based on the requirementp developeJ
and proposed [by the Aircraft Industries Association - Alrcraft Research apd Testing

Committee,
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3000 A3l_PRESIURE GAUGE
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SHEET METAL BOX
12% (2% 18 (FRONT
AND TOP OPEN)

/2

3 DIA x 10 _ROD
15 -8 C(ORR RES STL

300[ x .040 WALL % 24 TURE
18]-8 CORR RES STL

GLOBAR ELEME

S | \THERMOCOUPLE

\TO SUITABLE ELECTRICAL POWER SOURCE

Figure 2 - EXHAUST MANIFOLD TEST
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PUMP CASE PRESS U/
GAGE _0-50 PsS/

HYDRAULIC MOTOR

EXCHANGER

: DRIVE MOTO DYNAMOMETE R
- / MAY CANSIST OF
3000-3690 RAY | WATER |PUME 0/t
“"——" 4 PumP._ IR OTHER
C_OU_P_QM" _/ ENERGY ABSORBING MEANS
TES PEME gy PASS VALVE |
VICHERS PFI7-39 -25-2E CN- OVERLOAD RELIEF YALVE
| SYSTEM PRESSURE
GAGE 0-5000 PS/
NOTES~

le IF HEAT EXCHANGF/? HASSSUFFICIENT CAPACITY, RELIEF OR THROTTLE
VALVE MAY BE USEDFOR LOADING INSTEAD OF HYDRAULIC MPT7OR

AN D DYNAMOMETER.

2. INCREASE IN PUMP CASE PRESSURE /S AN INDICATION OF
APPROACHING PUMP FAILURE. TEST SHOULD =14 STOPPED WHEN

THIS OCCURS.

- F/gwes 3-
5066[57[0 P(/MP//\/G 7557 DIAGRAM

ra

VOSTESHY
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