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Society of Automotive Engineers, Inc.

mWeasahsucet - | AERONAUTICAL STANDARD | AS 408

lssued 11-1-48
Revised

- PRESSURE INSTRUMRNTS - FUEL, OIL, AND HYDRAULIC

ctive users of the report are respansi

PURPOSE: To specify minimum requirements for Pressure Instruments for use

in aircraft, the operation of which may subject the instruments to the en-
vironmental conditions specified in Section 3.3.

2. SCOPE: This specification covers instruments intended for use in airplanes to

.3.

indicate the fuel, o1l or hydraulic pressures.

GENERAL REQUIRENENTS:

3.1 Materiasl and Workmenship:

3.1.1 Materinls: Materials shall be of a quality which experikide

3.1.2 Workmapships Workmanship shell be consistent-wifh hi

3.2

3.3

3.3.1 Tempel

3.3.2

3.3.3

‘instruments.

and/or tests
have dpmonstrated to be suitable and dependable for use in &ircraft

gh grade aircraft
instrunent manufacturing practice. .

marked|on the instrument or sttached thereto:

Identification: The following information shall be legibly &nd permanently

(a) Name of instrument (Fuel, 0il (or Hydraulic Pressure)
(b) $AR Specification, A3-408

(c) Range

(d) Rating (Nominal electriclor vacuum etc.)

(e) Kanufacturer's Part Number

(f) Wanufacturer's Serial-Number or date of mamufacture.
(g) ufacturer's name or trademark

Enviropmental Conditions: The following are established as g
ments ¢nly. All«tests shall be run as per 3Sections S5, 6 and 7.

lesign require-

ature: When installed in accordance with the instrumeéat manufacturer's
ctions, the instrument shall function over the range |of ambient
temperature indicated in Column A below, and shall not be gdversely affected

0

Component Location "AM "B"
Power Plant Compartments -20 to 100C ~69 to 100C
Other Areas -30 to 70C -65 to 70C

Humidity: The instrument shall function and shall not be adversely affected
when exposed to any relative humidity in the range from O to 95% at a
sgterperature of approximately 32C.

Altitude: The instrument shall function and not be adversely affected when

Subjected to a pressure and temperoture range equivzlent to -1000 feet to

40,000 feet standard altitude except that the instrument temperature shall
not be lower than -30C.

Copyright 1948 by ‘Sociew of Automotive Engincers, Inc.
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Vibration: When mounted 1n accordance with the 1nstrument manufacturerts

instructions, the units shall function and shall not be adversely affected

when subjected to the following vibrations at a frequency of 500 to 3000
cycles per minute. When specified by the purchaser for use in rotary wing
aircraft, the frequency range shall be 150 to 3000 cycles per minute,

Type of Component Mounting: Ampl1itude Max., Acceleration

Shock kiounted Panel Component 0.005 4nch - - 0.8g

Unshock Liounted Panel Component 0.010 inch 1l.3g

Structure lounted Component 0.030 inch 3.8g

Power Plant Compartment Component 0.20 inch 85 g ... mm wev

NOTE: It iL'understood that the unit shall withstand vibration
at hiigher frequencies but acceleration values shall not
excepd those tabulated above.

Overpressure:| Pressure instruments shall not be adversely affected|when
subjected to pverpressure as gpecified in the following table:

.Fuel Pressupe - 50 percent greater than maximum<indicating range
Hydreulic Pressure - 30 percent greater than maximum indica ting range.
0il Pressurg - 500 1bs. per sGuare inch. o

3.4 Radio Interferehce: The instrument shall not be the source of objectjonable

4, DETAIL REQUIRE EHTS:

interference, uhder operation conditions &t any frequencies used on aircraft,
elther by redisfion or feed back, in radio sets installed in the samI
as the instrument.

aircraft

4.1 Indiceting liethpd: The pressure instrument shall indicate by means oOf

4.2 Dial Markings:

pointer nmoving pver a fixed . dial.

4.201"

4.2'2

4.2.3

4.2.4-

Finish: Unlesp otherwise specified luminescent (self-activating)

material shall‘“be applied to all major eraduations, numerals and pointers.

Graduations: iinor graduations shall be used at intervals not to exceed
10% of full scale value.

Numerals: Sufficient numerals shall be marked to positively and quickly ,
jdentify all graduations. Numerals shell distinctly indicate the graduations

to which each applies.

Instrunent Name: The word "Fuel Pressure®, "0il Pressure" and/or "Hydraulic
Pressure” whichever is applicable may be the same finish as the numerals.
The inscription "PSI" or equivalent shall appear on the dial.

4.3 Visibility: The pointer and all dial markings shall be visible from ahy point
within the frustum of & cone whose side makes an angle of not less than 30

degrees with the perpendicular to the dial, and whose small diameter 1s the

aperture of the instrument case. The distance between the dial and the cover

) glass shall be a practical minimum and shall not exceed 0,25 of sn inch

Printed in U.S.A.
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4.4

4.5

5.2

5.3

5.4

.5.5

S.6

6.1

6.2

-3 -

Connection Markings: The back of the case, where applicable, ad jacent to the
connections shall be dist1nctly marked to identify the pressure and vent
connection.

Power Variestions: All units shall properly function with +10 or -20% variation
in DC voltege and/or plus or minus 10% variation in AC voltage and rrequency
provided the AC voltage and frequency vary in the same direction. :

TEST CONDITIONS:

eric Conditions: Unless otherwise specified all testg required by’
cification shall be met at an atmospheric pressure df approximately

nches of mercury, and et an ambient temperature‘of a proximately 22C.
sts are made with the pressure or the temperdture sufstantially

nt fran these values allowances shall be made for the variations

e spedified conditions. '

on: (To minimize friction). Unless otherwise specified, all tests

formance may be made with the instrument subjected tq a variation

2 to 0.005 inch emplitude at a freguency of 1500 to 8000 cycles per
The term amplitude as used herein indicates the total displacement

sitive maximum to negaetive maximum.

Vibratfion Stand: A Vibration Stapd shall be used which will|vibrate at any
desireE frequency between 500 &nd 3000 cycles per minute and shall subject
the inbtrument to vibration'such that a point on the instrument case will
descripe, in e plane inclined 45 degrees to the horizontal plane, a circle,
the dimneter of which dis equal to the amplitude specified hirein.

Power:|Unless otherwise specified, all tests for performance shall be conducted
at the| power rating recommended by the manufacturer.

Test Ppsition¢-Unless otherwise specified, the instrument shall be mounted
and tepted‘dn its normal opérating position.

Test L ng the tests shall be
the liquid with which the instrument is intended to be used or its equivalent.

INDIVIDUAL PERFORMANCE REQUIREMENTS: All instruments or components of such

shall be subjected to whatever tests the manufacturer deems necessary to
demonstrate specific compliance with this specification including the follow-
ing requirements where applicable.

Scale Error: The instrurent scale errors determined at each major graduation
shall not exceed 5 percent of full scele value.

Dielectric: The insulation of the components shall withstand, without
evidence of demage, an application of 500 volts at & conmerc1al frequency
for a minimum period of 5 secocds between any one of the connector pins
and any metal part of the case. On grounded components this test shall be
_performed prior to grounding of any leads.

Printed in U.S.A.
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Field tests, when applicable, shall be conducted at a commercial frequency for
@ period of 5 seconds at a value of 375 volts (75% of manufacturing value). .

8.3 Leak: There shall be no evidence of leakage after subjecting the instrument to
a pressure of 80% of full scale value for a 15 minute period. The applied
pressure shall be sealed off at a point within two inchpe of the instrument.

6.4 Position Error: The differences in instrument indication between tests in
normal position and test in eny other position shall not exceed 2-1/2% of full
scale value.

7. IFICATION TESTS: As many instruments as trate that
all instruments (will comply with the requirements of this section shall be tested
in accordance wijth the manufacturer's reccmmendations.

7.1 Low and High Temperature: The instrument shall be subjected to“temperatures
of Section 3.4 Eolumn A for 3 hours, and while at this température the scale
- errors shall not exceed 10% of full scale value. .

7.2 Extreme Temperalture Exposure: The instrument shall after alternate egposures
to ambient temppratures of -65C and 70C, for periods of 24 hours each, and a
delay of 3 hourp at room temperature following completion of the exppsure,
meet the requirpment of Section 6.1. There shall be no evidence of gamage
a8 a result of pxposure to the extreme temperatures specified herein|

7.3 Magnetic Effectt (Applicable only to compOnents mounted outside of power
plantj. The magnetic effect of the instrument shall be detemined in terms
of the deflectipn of a free magnet, approximately 1'1/2 inches long, [in a
magnetic field with a horizontal intensity of 0.18, plus or minus 0.0l gauass,
vhen the instrukent is held in various positions on an east-west 1iné with
its nearest part five ‘inches from the center of the magnet. (An air¢raft
compass with the compensating magnets removed therefrom may be used as the
free magnet for|this test).\ ‘The maximum deflection of the magnet shall not
exceed one degree for any’pointer deflection.

7.4 Humidity: The ipstrument shall be subjected to the conditions specified in
paragraph 3.,3.2(for-a period of ‘10 hours, after which it shall meet fhe
requirements of|Section 6. ’

7.5 Yibration: The instrument shall be subjected, while in normal operation,
to vibration of 0.010 inch at freguency from 500 to 3000 c¢ycles per minute
in order to detemine whether the natural frequency of the instrument is in
this range. While the instrument is being vibrated, the maximum renge of
the pointer oscillation shall not exceed 5 degrees. After 3 hours' exposure
to vibration amplitude as specified tn Section 3.%.4 and at the natural
frequency, 1f between 500 and 3000 cycles per minute, otherwise at 2000 cycles
per minute, no dama:€ shall be evident and the instrument shall meet the
requirements of Section 6.

7.6 Drift: The instrument shall be subjected to a pressure equivalent to half
scale deflection for a period of one hour. At the end of that time the
. indicator reading shall not have changed by more than 1-1/2%.

Printed in U.S.A.


https://saenorm.com/api/?name=401d7d69fd1d5edd25521170dba0a1db

