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1. SCOPE:

1.1 Scope:

This specification covers the design and performance requirements for a single axis, four load-factor
level counting accelerometer group referred to hereafter as “equipment.”

1.2 Classification:

The equipmen
3.4.1) as spec

2. APPLICABLE D
2.1 Governmentd
2.1.1 Specification
document to
documents 4
Standards (O
SPECIFICAT

FEDERAL

[IONS

DCUMENTS:

pcuments:

[ covered by this specification shall consist of one transducer and-ope indicator (see
fied below:

Applicable
Military Standard
Ttem Type Designation
Transducer MS25447
Indicator MS25448

s and standards: The following specifications and standards form g part of this

the extent specified herein. Unless otherwise specified, the issues|of these

re those listed in the issue of the Department of Defense Index of Specifications and
ODISS) and supplement thereto, cited in the solicitation (see 6.3).

TT-P-1757

MILITARY

MIL-W-5088
MIL-E-5400

MIL-E-15090
DOD-P-15328
MIL-E-17555

MIL-T-18303

Primer Coating, Zinc Chromate, COw-MoISture-Sensitivity

Wiring, Aerospace Vehicle

Electronic Equipment, Airborne, General Specification for

Enamel, Equipment, Light Gray (Formula No. 111)

Primer (Wash), Pretreatment (Formula No. 117 for Metals) (Metric)
Electronic and Electrical Equipment, Accessories, and Provisioned ltems
(Repair Parts): Packaging of

Test Procedures; Preproduction, Acceptance, and Life for Aircraft Electronic
Equipment, Format for
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2.1.1 (Continued):

MIL-N-18307 Nomenclature and Identification for Aeronautical Systems Including Joint
Electronics Type Designated Systems and Associated Support Systems

MIL-M-38510 Microcircuits, General Specification for

STANDARDS

FEDERAL

FED-STD-595 Colors Used in Government Procurement

MILITARY

MIL-STD-454 Standard General Requirements for Electronic-Equipment

MIL-STD-461 Electromagnetic Emission and Susceptibility*\Requirements for the Control of

Electromagnetic Interference
MIL-STD-46 Electromagnetic Interference Characteristics, Measurement of
MIL-STD-704 Aircraft Electric Power Characteristics

MIL-STD-78[L Reliability Testing for Engineering Development, Qualificatign, and Production
MIL-STD-810 Environmental Test Methods.and Engineering Guidelines
MIL-STD-20¥3-1  DoD Materiel Procedures fof’Development and Application pf Packaging
Requirements
MIL-STD-2076 Unit Under Test Compatibility With Automatic Test Equipmept, General
Requirements for

MIL-STD-20y7 General Requirements Test Program Sets

MIL-STD-2084 General Requirements for Maintainability of Avionic and Electronic Systems
and Equipment

MS3134 Connector Receptacle, Electric, Solder Type, Jam Nut Mounting, Push-Pull
Coupting, Series 1 (Class E, P, J and H)

MS3137 Connector Plug, Electric, Solder Type, Push-Pull Coupling Series, (Class E, P
and J)

MS25447 Transducer, Counting Accelerometer

MS25448 Indicator, Counting Accelerometer

MS33558 Numerals and Letters, Aircrait Instrument Dial, Standard Form of

(Unless otherwise indicated, copies of federal and military specifications, standards and handbook
are available from the DODSSP Standardization Documents Order Desk, 700 Robbins Avenue,
Bldg. 4D, Philadelphia, PA 19111-5094.)

2.3 Order of precedence:

In the event of a conflict between the text of this document and the references cited herein (except
for related associated military standards), the text of this document takes precedence. Nothing in
this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.
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3. REQUIREMENTS:

3.1 First article:

When specified (see 6.4), a sample shall be subjected to first article inspection in accordance with

4.3.

3.2 Parts and materials:

In the selectiof of parts and materials, fulfilment of major design objectives shall k

consideration.
a. Microelect
b. Other partd
c. Nonrepairg

general siZ
approved |

d. When previously produced models of this equipment did not use nonrepairable

the design
acquisition

3.2.1 Modules, ma
maintenanceg
nonrepairabl

3.2.2 Nonmagneti
where magn

3.2.3 Filling mediu
to the equipr

The following design criteria shall govern:

onic items shall conform to requirements specified in MIL-M-38510
and materials requirements shall conform to MIL-E-5400.

ble subassemblies, as specified in MIL-E-54005shall be used wher

e of the subassembly and the amount of circuitry to be included the
y the acquisition activity. Nonrepairable subassemblies shall be rel

shall not be changed to employ naonfepairable assemblies without t
activity.

intenance: The electronic-portions of the equipment shall be divide
modules (see MIL-STD-2084). Maintenance modules shall be con
e

L materials: Nonmagnetic materials shall be used for all parts of the
btic materials:are essential.

m: WhenTtequired by the transducer design, a gas or oil may be use
nent characteristics and requirements of this specification.

e the prime

practicable. The
rein shall be

iable (see 6.6).

e subassemblies,
ne approval of the

d into
sidered

equipment except

d which conforms

3.3 Design and co

nstruction:

Except as otherwise specified in the counting accelerometer group, the equipment shall conform to
all the applicable requirements of MIL-E-5400 for design, construction and workmanship.

3.3.1 Total weight: The total weight of the equipment, excluding cables, shall not exceed 5 pounds.

3.3.2 Reliability:

3.3.2.1 Operational stability: The equipment shall operate continuously or intermittently, for at least 500
operations without the necessity of readjustment of controls which are inaccessible to the
operator during normal use.
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3.3.2.2

3.3.2.3

Operating life: The equipment shall have a total operating life of 100,000 operations with

reasonable servicing and replacement of parts.

Reliability in mean time between failures (MTBF): For the test program under 4.5.3, the mean

time between failures shall be 50,000 operations.

3.3.3 Cabling and connections:

3.3.3.1 Cables and connectors: The equipment shall provide for the use of cables and connectors in

3.3.3.2

3.3.4

3.34.1

3.3.5

3.3.6

3.3.7

3.3.8

accordance with MIL-STD-454, Requirement 10, and figure 1 of this specificat

Interconnegtion cabling: The equipment shall be capable of satisfactory operaf
wiring in agcordance with the applicable requirements of MIL-W-5088:, the ext
be unshielfled, except that a minimum number of the individual wires'may be 4
demonstrated as necessary to meet interference control requirements and pro
assembly of the cable to its plugs may be easily accomplished.~ External cablg
of the conr

\bility: The equipment shall meet the interghangeability requiremen
1, Requirement 7.

Interchanged
MIL-STD-45

Interchang
exist betwegen all units of any previously manufactured equipment as supplied
the acquisition activity. Such interchangeability shall be measured against the
designateq model, drawings, and other’technical information provided for this
event the qontract or order does not-stipulate whether the model, drawings, or
shall goveln, the designated madel shall be used.

Interference [control: The genération of radio interference by the equipment and
equipment tq radio interference shall be controlled within the limits specified in M
tested in acgordance with 4.7.

Interface requirements: The equipment shall be capable of operation while usin
wiring confoiming with the detailed requirements of 3.3.3.2, 3.4.1.1 and figure 1.

on.

ion using external
ernal wiring shall
hielded when
vided the

s and that portion

ectors attached to the cables shall not be suppfied as part of the equipment.

s of

pability of reordered equipment: Refreordered equipment, interchangeability shall

or designated by
supplied or
purpose. In the
other information

ulnerability of the
IL-STD-461 when

) the external
The equipment

shall be interchangeable with all units previously acquired by thisS Specification.

nternal and

external wiring, dimensions, design, assemblies, circuits, etc., shall conform to the required

interface of all equipment of previous acquisitions.

Provisions for maintainability: Provisions for maintainability shall be as specified in MIL-STD-454,

Requirement 54. Built-in test equipment, construction and packaging, and provi
points to the greatest extent practicable for ease of field testing and maintenanc
specified in MIL-STD-2084. Equipments that are required to be compatible with

sions for test
e shall be as
the Versatile

Automatic Shop Test (VAST) System shall be in accordance with MIL-STD-2076. When required,

VAST System Test Programs shall be furnished in accordance with MIL-STD-20

Nameplates: Nomenclature assignment and nameplate approval for equipment
be in accordance with MIL-N-18307.

77.

identification shall
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3.3.9 Standard conditions: The following conditions shall be used to establish normal performance
characteristics under standard conditions and for making laboratory bench tests.

Te
Al
Vi
Hu

Input power voltage

3.3.10 Service cond
service cond
Class 2 equi

3.3.11 Vibration: T
requirementy

3.3.12 Primary inpu
MIL-STD-70
characteristi
shall not exc
a. DC powe

3.3.13 Test conditio

3.3.13.1 Standard ¢
made unde

3.3.13.2 Attitude: U
to the dired

mperature Room ambient (25°C +5°C)

titude Normal ground

bration None

midity Room ambient up to 90 percent relative

humidity

ér.9 #U.0 VUL

itions: The equipment shall operate satisfactorily under any,af the
itions or reasonable combination of these conditions spegified in M
bment, except as modified herein.

when subjected to the vibration requirements.of figure 2.
t power requirements: The equipment shall meet all applicable req
1 and shall give specified performance from the following power sou
s as defined in MIL-STD-704 having-imits as specified therein. Th
ped the specified amounts.

r, +28V Category A, 1.5 Amps.

hs and equipments:

onditions: Unless.otherwise specified, all tests required by this spe
r the conditions;of 3.3.9 herein.

nless otherwise specified, the equipment shall be tested with the s¢
tion of'the earth’s gravitational field.

pnvironmental
| -E-5400 for

ne equipment shall operate in accordance with the specified performpance

lirements of
rces with
e power required

Cification shall be

nsing axis normal

3.3.13.3 Vibration s

land: The vibration stand shall be capable of subjecting the acceler

pometer groups to

accelerations from 0.1 to 10.5g within the frequency range of 5 to 2000 Hz.

3.3.13.4 Static calibration and dynamic test equipment: The equipment used for static calibration and
dynamic tests shall be capable of determining load-factor levels within the limits required by
4.5.1.4 and 4.5.2.4 of this specification.
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3.4 Detalil requirements:

3.4.1 Counting accelerometer group: The equipment shall consist of two components:

a. A hermetically sealed force-balance accelerometer (referred to as the transducer) which shall
furnish voltage signal outputs, proportional to applied accelerations, and provide filter circuitry
for required dynamic response, and test circuits; and

b. A counting accelerometer display (referred to as the indicator) which shall have:

1. electrgmechanical counters with associated circuits to indicate the numbef of times the
aircraft i subjected to load factors of preset levels; 2. a group power.Supply section with

voltage regulation providing 18.5 0.5 Vdc for the proper signal voltage func
indicator|and the transducer; 3. a delay circuit permitting satisfactory load le
without ipterference; 4. an inhibitive circuit precluding registration of imprope
initial application of power; and 5. a digital lockout circuit which precludes reg
when thq load factor maneuver has a duration of less than 150 milliseconds.

The accglerometer group, when electrically interconnected, shall provide sig

circuits as shown on figure 1.

(1) The transducer shall provide signals on-wire numbers 3 and 4 with systeni

number 1 as follows:

Load

1g

Reset level
Counter #1 ltevel
Counter #2-Tevel
Counter #3\Tevel
Counter #4 level

voC

cocococow

=
-t
-
(1]
-

I+ I+ 1+ 1+
—_O OO

W
1+
Ol+
O D
Ui WhpPp
n

— o—
0O—=NOOO
O £ OWWOWWY

ions of both the
el counting

I counts during
istration of counts

hals and control

reference to wire

(2) The indicator shall be capable of proper respondence to the above signal level of the

transducer as specified.
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3.4.1 (Continued):

(3) The following equipment impedances shall apply to figure 1:

All impedance shall be measured with respect to pin 43101
+ system ground (common for wires 2, 3 and 4)

(a) when signal voltage is less than 12 Vdc

(b) when signal voltage is 12 Vdc or greater

(c) not to be used

3.4.1.1 Wiring: The wiring of the accelerometer group'shall be in accordance with MIL|

operate in

requirements specified in 3.3.6, 3.4.1 and figure 1.

3.4.1.2 Electrical grotection: The equipment shall provide electrical protection for ove

accordanc
return with
to ensure t

3.4.1.3 Painting: External Surfaces shall be painted in accordance with MIL-E-15090,

color 2632

3.4.1.4 Protective

Equipment Impedance

J101 Transducer Indicator
Pin Numbers Ohms Ohms
1 reference + reference +
2 225—¥te —Max
3 4600 +250 100K +10K {a)
40 Max (b)
4 55 +10 1-5M
5 1650 450 (¢)
6 0 to 20 (c)

fhe environment stated hereinx'Fhe wiring of each component shall

e with MIL-E-5400.and shall automatically resume normal operation
n limits. In addition; electrical protection for undervoltage conditiong
hat normal operation shall automatically resume when the voltage re

D as specified in FED-STD-595.

-E-5400 and shall
comply with the

voltage in

when the voltages
shall be provided
turns within limits.

formula Il with

oating: The protective coating and finishing procedure shall confo

requirements of DOD-P-15328 and TT-P-1757.

m to the

3.4.1.5 Case: The components shall be constructed of lightweight, nonmagnetic metal, uniform in
texture and having a smooth surface in accordance with MIL-E-5400.
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3.4.1.6 Dynamic response: The dynamic response of the counting accelerometer group to sinusoidal
inputs shall be flat to within +2 percent from zero to 2.5 Hz. Above 2.5 Hz, the output per “g” shall
decrease smoothly at an average rate not less than 18dB per octave. The equipment shall
indicate counts at single-amplitude load-factor levels specified in table I, within the following

3.4.2 Transducer:
be the values specified in table I.

34.2.1

3.4.2.2

3.4.2.3

3.4.3

3431

3.4.3.2

3.4.3.3

limits:

a. $0.15g for load-factor levels of 2.0g to 5.0g.
b. +0.20g for load-factor levels of 5.5g to 7.0g.

c. #0.30g|for load-factor levels of 7.5¢g to 10.0g.

The indicator shall not indicate a count on operation with sinusoidal or.square

4.0 Hz and

Size: The [maximum outline dimensions of the transducer'shall be as shown in

Weight: Tlpe weight of the transducer shall not ex¢eed 1.5 pounds.

Markings:

of the seismic mass and the direction of moeunting to obtain positive vertical ac

Indicator: TH

above.

The transducer shall have four load-factor levels and ‘@ reset level.

Each transducer shall have indicated on the case, the location of th

e indicator shall contain four counters, each counter displaying fou

wave inputs of

The levels shall

MS25447.

b center of gravity
celerations.

digits. The

design shall pe in accordance with MS25448. The four counters shall not respond to sinusoidal or

square wave
prevent the ¢

below, as spgcified in table I
Size: The [size of theiindicator unit shall be in accordance with MS25448.

Weight: Tlhe weight of the indicator unit shall not exceed 3.5 pounds.

input voltages at freguencies of 4.0 Hz and above. The circuit of th
ounters from counting until the load-factor level has returned to the

e indicator shall
reset level or

Window materiar:

The window material shall be clear and free from flaws which would interfere

with normal readings of the counters and shall otherwise conform to this specification.



https://saenorm.com/api/?name=0b41da8609da3c1f88d83b26cd8566cf

SAE AS22145

TABLE I. Load-factor and reset levels.

MS Part No.| Counter 1 | Counter 2 | Counter 3 | Counter 4 Reset Levels
MS25447-1 2.00 2.50 3.00 3.50 1.50 + 0 - 0.25
MS25447-2 2.50 3.50 4.00 4.50 1.75 +0.20
MS25447-3 2.50 3.50 4.50 5.50 1.75 +0.20
MS25447-4 3.00 4.00 5.00 6.00 2.00 +0.20
MS25447-5 4.00 4.50 5.00 5.50 2.50 +0.20
MS25447-6 4.00 5.00 6.00 7.00 2.50 £0.20
MS25447- 5700 6.00 7.00 8.00 3700.%0.20
M525447-£ 5.50 6.00 6.50 7.00 3.25.7°+0.20
MS25447-9 6.00 7.00 8.00 9.00 3.50 +0.20
MS25447-}10 6.00 7.00 8.50 10.00 3.50 +0.20
MS25447-)1 2.50 3.00 3.50 4.00 1.75 +0.20
MS25447-}2 2.50 3.50 4.50 5.00 1.75 +0.20
MS25447-]13 3.00 3.50 4.00 4,50 1.75 +0.20
MS25447-)4 3.50 4.00 4.50 5.00 2.50 +0.20
MS25447-15 3.50 4.50 5.50 6.00 2.50 +0.20
MS25447-16 6.50 7.50 8.50 9.50 3.50 +0.20
MS25447-}7 7.00 8.00 9.00 10.00 3.50 +0.20

3.4.3.3.1 Distance|from window to counter: The distapce from any window to its couner shall be as
small as jpracticable and shall not exceed 0,156-inch.

3.4.3.4 Counters: [Four counter units shall be previded. The counters shall be viewed through windows
in the indidator case and shall indicaté the occurrence of load factors.

3.4.3.5 Counter markings: All the counter dials shall have the following numerals: 0, 1}, 2, 3, 4,5, 6, 7, 8,
9. The digjt height shall be-0.150- to 0.201-inch, and the line thickness shall bg 0.018- to
.0270-inchf The style and proportions of the numerals placed on the dial shallconform to
MS33558.| The colorgshall be lusterless white color no. 37875 and lusterless plack color no.
37038 in afcordange with FED-STD-595.

3.4.3.5.1 Visibility pf counter numerals: The numerals on the counter shall be visible from any point
within the frustrum of a cone whose sides make an angle of 30 degrees with & perpendicular to
the counter and whose small diameter is the aperture of the indicator case. When the indicator
is viewed from all angles forward of the plane of the indicator face, only the numerals
representing the present count shall be visible; the next advancing and next receding numerals
shall not be visible.

3.4.3.6 Markings: Each counter of the indicator shall be identified by number. The lowest number shall
correspond to the lowest load level counter until all counters are identified.

-10 -
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4. QUALITY ASSU

RANCE PROVISIONS:

4.1 Responsibility for inspection:

Unless otherwise specified in the contract or purchase order, the contractor is responsible for the
performance of all inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements specified herein, unless

disapproved b
inspections se
supplies and s

4.1.1 Responsibili
inspection sq
system or qu
not relieve th
the Governn]
as part of ma
requirementy
indicated or

4.2 Classification
The inspection
a. First Articlg
b. Initial Prod
c. Quality Co
d. Life Tests

4.3 First article ins

First article ins

/ the Government. The Government reserves the right to perform gny of the

| forth in this specification where such inspections are deemed,nece
ervices conform to prescribed requirements.

y for compliance: All items shall meet all requirements.oftSections 1
t forth in this specification shall become a part of the ¢ontractor’s o
ality program. The absence of any inspection requirements in the g

ssary to ensure

B and 5. The
erall inspection
pecification shall

e contractor of the responsibility of ensuring that'all products or supplies submitted to

ent for acceptance comply with all requirements of the contract. Sa
L\nufacturing operations, is an acceptable pyactice to ascertain confg
; however, this does not authorize submiission of known defective n
hctual, nor does it commit the Government to accept defective mate

f inspections:
requirements specified hetein are classified as follows:
Inspection (see 4.3):
ction Tests (see @.4).
nformance Inspections (see 4.5).

see 4.8).

pection:

pection shall be made on an equipment representative of the produ

mpling inspection,
rmance to
naterial, either
rial.

ction equipments

to be supplied

under the contract (see 6b.4). First article iInspecton shall consist of

he tests specified

in table 1l and in the order listed. The Government Inspector and the acquisition activity shall be
advised when tests are to be conducted so that a representative may be designated to witness or
supervise the tests when so desired. Contractors not having adequate facilities to conduct all
required tests shall obtain the services of a commercial testing laboratory acceptable to the
Government (see 6.12).

-11 -
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43.1

4.3.2

4.3.3

TABLE Il. First article inspection.

Tests Paragraph
Examination of product 4.5.1.1
Acceleration test 4.3.1
Impact test 4.3.2
Operational test 4.,5.1.2
Dielectric test 4.5.1.3
Static calibration test 4.5.1.4
Leak fest 1.5.1.5
Indicator circuit test 4.5.1.6
Counting rate test 4.5.1.7
Electromagnetic compatibility 4.7
Vibration 4.5,2.2
Temperature shock 4.552.3
Dynamic test 4.5.2.4
Low temperature 4.5.2.5
High temperature 4.5.2.6
Reliability assurance 4.5.3
Humidity 4.6.1
Fungus 4.6.2
Salt fog 4.6.3
Explosive atmosphere 4.6.4
Life test 4.8

Acceleration
when subjec
these mutua
power on, th
sensitive axi
with the tran
remaining m
subjected to

Impact test:

counts whe

test: With electrical power©ff, the accelerometer group shall not record any counts
ted to 10g for one minute along each of three mutually perpendiculgr axes. (One of
ly perpendicular axis shall be the sensitive axis of the transducer.)
b accelerometer group shall record only one count when subjected
5 of the transducer-with the indicator in its normal position. This test|shall be repeated
Educer remaining in the sensitive axis position and the indicator rotdted to each of the
Litual perpéndicular axis. Upon completion of this test, the equipmept shall be

the static-calibration test.

With electrical
0 10g along the

With electrical power off, the counting accelerometer group shall nqt record any

sithiactad tao threaimnacts of 2Ea-ineaach diraction-alona-each of it
St e Cte a0t e e H PSSt are a8 Rg- a0+

5 three mutually

perpendicular axes for a total of 18 impacts. Each impact shall be a half sine-wave with a rise time
of approximately 5.5 milliseconds and a time duration of 11 +1 milliseconds.

Production equipments: Equipments supplied under the contract shall be in all respects, including
design, construction, workmanship, performance and quality, equivalent to the approved first article
sample. Each equipment shall be capable of successfully passing the same tests as imposed on
the first article sample. Evidence of non-compliance with the above shall constitute cause for
rejection. For equipment already accepted by the Government, it shall be the obligation of the
contractor to make necessary corrections as approved by the acquisition activity (see 6.12).

12 -
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4.4

Initial production tests:

The equipment shall be selected by the acquisition activity after it has successfully passed all
individual tests. The first article sample shall not be selected for this test.

4.4.1 Scope of tests: This equipment shall be subjected to any and all tests to ensure that the
production equipment is equivalent to the previously approved first article sample in design,
construction, workmanship, performance, and quality and that it meets all applicable requirements.

4.4.2

4.5 Quality conforfnance inspection:

45.1

The contractor
conformance i
Government In
shall engage t
Acceptance or|
guarantee of
consist of the

aoop

Initial produg
sample upor

equipment previously accepted when requested by the acquisition activity:

Individual 7
Sampling T
Reliability
Special Te

Individual tes
tests. Thesq

Workmanshii, operational adequacy, and reliability. As a minimum, each equipn
sseddhe tests specified in table 11l and conducted in the order listedl.

shall have p

t:re acceptance of the finished product. Acceptance shall be by lots,

tion sample approval: The acquisition activity will approve the initial
satisfactory completion of all tests. Corrective action shall also be

shall furnish all samples and shall be responsible for accomplishing
nspections. All inspection and testing shall herunder the supervisio

e service of a commercial testing laboratory acceptable to the acqy
approval of material during the course. of manufacture shall not be

ollowing:

[ests (see 4.5.1).

[ests (see 4.5.2).

\ssurance Tests (se&4.5.3).
5ts (see 4.5.4).

bts: Each equipment submitted for acceptance shall be subjected tg
tests shall‘be adequate to determine compliance with the requirem

| production
accomplished on

) the quality
h of the

spector. Contractors not having testing fagilities satisfactory to the acquisition activity

isition activity.
construed as a
and tests shall

the individual
ents of material,
hent accepted

IABLE IIl. Individual tests.

Tests Paragraph

Examination of Product
Operational Test

Dielectric Test

Static Calibration Test

Leak Test

Indicator Circuit Test
Indicator Counting Rate Test

AbbbbibDD
[ RS, WS, N NS WS NS,
— ot wnd ol ol b
L N )
~SNMhUT S WP -
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45.1.1

45.1.2

45.1.3

45.1.3.1

45.1.3.2

45.1.4

45.1.5

45.1.6

Examination of product: Each equipment shall be examined carefully to determine that the
material and workmanship requirements have been met.

Operational test: Each equipment shall be operated long enough to permit the equipment
temperature to stabilize and to enable the operator to check sufficient characteristics and record
adequate data to ensure satisfactory equipment operation.

Dielectric test:

Transdud
and cass
shall not

Indicator
case for
not be le

Static calib
an indicato
calibration:s
7.00g and

after the transducer is subjected to envirgnmental tests. An electrical vibrator g

maximum

vibrations {o the transducer. All calibrations shall remain within the limits spec

paragraph

shall be calibrated for increasing.and decreasing load-factor. The difference b
levels of the reset channel under increasing and decreasing load-fakctors shall remain

calibration
within the |
conforman
performed
accelerom
subsequern

er. A potential of 200 Vdc shall be applied between isolated pins:a
for 5 seconds. During application of this voltage, the insulation res
be less than 3.5 megohms.

A potential of 500 Vdc shall be applied between isolated pins and
b seconds. During application of this voltage, the insulation resistan
5S than 3.5 megohms.

ration test: A static calibration shall be copducted on each transdug
r to determine that the load-factor and reset levels are within the lin
b shall remain within £0.10g of the levels specified in table | for load
t+0.15g for load-factor levels of 7.50:40 10.00g. These limits shall ag
hmplitude of 0.002-inch when_ attached to the transducer shall be us
when the calibrations are‘obtained with and without the vibrator. TH
mits specified bythis paragraph. For first article, initial production,

Ce, reliabilitysassurance, and special tests, the static calibration test

bter greup. The transducers and indicators shall be randomly interg
t tests performed following each environmental test.

nd between pins
stance measured

between pins and
e measured shall

er connected to
its of table I. All
factors of 2.00 to
ply before and

et at 60 Hz with a
ed to impart

fied by this

e reset channel
etween the

guality
shall be

on an equdal number of transducers and indicators connected together as a counting

hanged on

Leak test: Each transducer shall be tested for case leakage with either a mass spectrometer or
by an equally sensitive leak test. The gas, or mixture of gases, in the case, adjusted to a
pressure differential of one atmosphere, shall not have a leakage rate from the case exceeding
1 micron cubic foot per hour (10™° cubic centimeters per second). Oil-filled transducers shall be
leak tested, prior to filling with oil, by means of the mass spectrometer. The measured leak rate
shall not exceed an equivalent of 1 cubic centimeter of air/year/inch of seal.

Indicator circuit test: The counter shall not count when subjected to the following test: Three
continuous load cycles that vary from above the highest load-factor level to above the reset level,
but lower than the first load level. (NOTE: The counters shall have counted once when returned
to a value less than the rest level after completion of the test.) The first counter shall not count
when subjected to the following test: Twelve continuous load cycles, at a minimum rate of 1 Hz,
varying from just below the first load-factor level to just below the reset level.
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4.5.1.7 Counting rate test: The counting accelerometer group shall be subjected to a sinusoidal or
square wave input of 1, 2 and 2.5 Hz. The counters shall operate for a minimum of 150 counts
and each counter shall be advanced by the same number of incremental counts. There shall be

no counts at 4 Hz and above.

4.5.2 Sampling tests: Equipments selected for sampling tests shall first have passed the individual tests
before sampling tests are conducted. Counting accelerometer groups shall be selected at random
for sampling tests by the Government Inspector in accordance with the following:

L

uantity of Counting Accelerometer
Groups Offered for Acceptance

100 or less

Eadh additional 100 or fraction thereof

Quantity -to be

Selected forl/Testfing

5
5

45.2.1 Scope of t¢sts: Each sample selected shall be subjected*to the tests specified in table IV and

conducted|in the order listed.

TABLE IV. Sampling tests.

Test

Paragraph

Vibration Test
Temperature Shock Test
Leak Test

Dynamic Tests

High Temperature Test
Low Temperature Test

4.5.2.2 Vibration: [Tests shall be conducted under ambient room conditions and also at -54°C and
125°C. The time-Specified in table V shall be divided as follows: 50 percent af room ambient,
25 percentlat354°C, and 25 percent at 125°C. Total time of the tests shall be 9 hours for the

three mutually perpendicular axes of the counting accelerometer group.

TABLE V. Vibration test schedule.

Hours
Test (Time shown refers to one axis of vibration)
Number of Resonances 0 1 2 3
Total Vibration Time at Resonance* - 1/2 1 hr 1-1/2 hrs
Cycling Time , 3 hrs 2-1/2 hrs 2 hrs 1-1/2 hrs

*30 minutes at each resonance.

-15 -



https://saenorm.com/api/?name=0b41da8609da3c1f88d83b26cd8566cf

SAE AS22145

45.2.2 (Continued):

45.2.3

45.2.4

The counting accelerometer group shall be normally mounted on the vibration equipment. The
mounting shall simulate service installation orientation. The test fixture shall be free of
resonances through 1000 Hz. Power shall be applied to the counting accelerometer group

during the

following steps:

Step 1, resonance survey - Resonance modes and/or minimum performance points of the
equipment shall be determined by varying the frequency of applied vibration slowly through the

range of 5
resonance

perpendicy

Step 2, res|
vibration s
double am
minimum ¢
points are
completion

mechanici

constitute

Step 3, cyd

lar axes of the counting accelerometer group.

pnance vibration - With the counting accelerometer groupmounted
blitude indicated in figure 2. Vibration shall be 30/minutes at each r
noted for any one axis, the three most severe-shall be used for eac

failure. Any counting accelerometer counts recorded during the vi
failure.

ling - The counting accelerometer group shall be vibrated in accord

erformance points. If more than 3 resonant modes and/or minimurm

of this step, the counting accelerometer group shall be inspected fq

to 500 Hz at a double amplitude not exceeding those indicated infigure 2. Individual
survey shall be conducted with vibration applied along each of the'

hree mutually

bn the test fixture,

nall be applied at each of the individual resonance points obtained in step 1 at the

psonance and/or
performance
axis. Atthe

r evidence of any
pration tests shall

ance with the

requirements of figure 2 over the frequency range of 5 to 500 Hz. The variation in frequency

shall be at
frequency
accomplish
25 Hz if thg

a logarithmic rate; howeveér;-if logarithmic cycling is not available, a

ed in approximately15‘minutes including at least 3/4 minute in the

linear rate of

change may be used. The cycle from 5 to 500 Hz and return to 5 Hg shall be

region below

P [inear rate of frequency change is used. The vibration test schedule in table V

indicates the times required.for cycling. At the completion of this step, the counting

accelerom
accelerom

Steps 1 thr

bter counts tecorded during this test shall constitute a failure.

counting a

Ccelerometer group.

bter group shall be inspected for evidence of any mechanical failurel Any

ough3; above, shall be repeated for each of three mutually perpendicular axes of the

Temperature shock test: The counting accelerometer group shall be subjected to the
temperature shock test of MIL-STD-810, Method 503.3, except that the high temperature shall be
125°C and low temperature shall be -54°C. Upon completion of the above test, the
accelerometer group shall be subjected to the static calibration test.

Dynamic test: Counting accelerometer groups shall be subjected to the dynamic tests as
specified herein. The transducers and indicators shall be randomly interchanged on subsequent
tests following each environmental test.
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45.2.4.1 Dynamic calibration: The transducer shall be calibrated against known sinusoidal acceleration
inputs of 1, 2 and 2.5 Hz. The counting accelerometer group shall count at the single-
amplitude, load-factor levels prescribed in table | within the limits specified in 3.4.1.6. The
calibrations shall remain within these specified limits before and after the counting
accelerometer group has been subjected to the environmental tests. This test shall be
performed by subjecting the counting accelerometer group to the stated frequencies of this
specification and shall be accomplished upon a suitable mechanical dual centrifuge or by
approved electrical acceleration simulations.

45.2.4.2

Calibratipn with superimposed vibration: The test shall be conducted with«th

indicator|connected electrically as a group. The transducer shall be subjectg

factor leJels upon which are superimposed sinusoidal inputs along the' sensi
transducgr. The superimposed vibration shall be applied at a rate varying lo

linearly at a rate over the range of 5 to 120 Hz at the amplitude‘specified in t

duration pf 5 minutes for each sweep of the specified range:“The following s

apply:

a. Apply a static load-factor level to the transducer,until the reset level as df
statig calibration (see 4.5.1.4) is reached. Apply the superimposed vibra
above. There shall be no counts nor storage of counts.

b. Increpse the static load-factor level teva level 0.20g below the value of th
level jof table I. Apply the superimposed vibration as specified above. T}
counts nor storage of counts.

c. Increpse the static load-factor level in increments of 0.05g and apply the
vibration as specified above, at each increment until the load level with v
determined. This load/level shall be within +0.15g of the load-factor leve
for the specified range of the transducer.

d. Repdat b and:c’for each of the next three load-factor levels.

e. Decrease the static load-factor level until the reset level of the transducer

e transducer and
d to static load-
ive axis of the
parithmically or
Able VI for a
equence shall

btermined by the
ion as specified

b first load-factor
nere shall be no

superimposed
bration is
values in table |

is reached. Apply

the s

uperimposed vibration as specified above. [here shall be only one

count registered

on the indicator for each of the four load-factor levels. Figure 3 is a typical example of the
superimposed vibration.

The static load-factor level may be applied by an electrical signal, but the superimposed
vibrations of table VI must be applied by actual mechanical vibration of the transducer as a

unit.
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TABLE VI. Amplitude ratings.

Frequency (Hz) Amplitude (inch or "g")

g 0 0.

ts)

tc

4.

31 to 129 5g single amplitude

10 inch doubie amplitude

45.2.5 Low temperature test: The accelerometer group shall be subjected to a temperature of -54°C for

8 hours.

circuit test, the static calibration test, and the dynamic tests shall be performed.

45.2.6

the static

4.5.3 Reliability agsurance tests: Reliability assurance tests shall‘be conducted in acg
MIL-STD-78L. For the applicable test plan, 50,000 operations shall be consider
An operatior| shall be the cycling of the transducer from zero load-factor level to

factor level
Qualification

4.5.3.1 Qualificatig
of three eq
under the 4
designatio
tests shall
equipment
Level F sh
4.5.3.2 Reliability s
MIL-STD-7
the Sampli
be used to

High temperature test: The accelerometer group shall be subjected to,d temp
for 4 hourd|

t the end of the 8 hours and at -54°C, the indicator counting rate tes

At the end of 4 hours, and at 125°C, the counting rate_tést, the ing
libration test, and the dynamic tests shall be performed.

nd return to below the reset load-factorlevel. Tests as required by
Phase and the Sampling Phase shallbe conducted.

uipments (transducers and indicators) shall be tested as specified if
ection entitled “Qualification’Phase of Production Reliability Tests.”
h and the quantities of the’equipment together with assigned load-fg
be designated by thevacquisition activity (see 6.3). The maximum n
5 t0 be used are listed in table V of MIL-STD-781. For the Qualifica
hll be used. The Accept-Reject Criteria for Test Plan IV shall be usq

samplingsphase tests: Samples of the equipment shall be tested as
81, underthe section entitled “Sampling Phase of Product on Relia
hg Rhase, Test Level F shall be used. The Accept-Reject Criteria fof
determine the length of the tests until the accept-or-reject decision

t, the indicator

prature of 125°C

icator circuit test,

ordance with
pd one “MTBF.”

maximum load-

both the

n phase: Prior to acceptance of,equipments under the contract or grder, a minimum
" MIL-STD-781,

The type
ctor levels for the
umber of

tion Phase, Test

d.

specified in

hility Tests.” For

Test Plan VI shall
s reached. The

type designation and the quantities of the equipment, together with assigned load-factor levels

for the test

s, shall be designated by the Government Inspector.

45.3.2.1 Lot size for sampling phase: The equipments constructed during one month shall be one lot.
Unless otherwise specified in the contract or order, no equipments shall be shipped until an

Accept d

ecision is reached under each lot.

4.5.3.3 Temperature cycle: Each accelerometer group undergoing test shall be subjected to a minimum
of three complete temperature cycles as required by the specified test level. Atleast once during
the high temperature cycle, at the stabilization portion of each temperature cycle, the dynamic
test shall be performed.
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4.5.3.4 Performance characteristics to be measured: The performance characteristics to be measured
shall be as specified as follows:

a. The transducers when subjected to nominal load-factor levels shown in table | within the
limits specified in 4.5.1.4 and 4.5.3.4 shall generate signal outputs to the indicator. The
indicator shall receive these signals and display on its four counters the exact number of
times this has occurred. This transducer output signal generation together with the related
indication signal receipt and exact counter display for a nominal load-factor level, as
descrijed herein, shall constitute an operation.

45.3.5 Failure crit
be used to

determine when a failure has occurred during the test:

a. Whenever performance characteristics fall below the acceptance requirem

4534
have d

b. Whene

approp

of counts is a failure.

45.3.6 Preventive

the equipnjent.

4.5.4 Special testq:
checking the

ensure adeq
equipments

45.4.1 Special tes

a. On an

breviously subjected to the sampling or reliability assurance tests.

barly equipment after an approved engineering or material change.

eria: In addition to the requirements of MIL-STD-781, the following requirements shall

ent specified in

at least one failure has occurred. If subsequent@nalysis reveals that several parts
bteriorated, each shall be counted as a failure, tinless one caused gther parts to fail.

ver a complete operation of the counting accelerometer group does| not count on the
Fiate indicator counter, it is a failure. Under the same condition, an ¢xcessive number

maintenance: During the tests;-no preventive maintenance may bg performed upon

Special tests shall be ‘eanducted on a quantity of equipments for the purpose of
effect of any design‘er material change on the performance of the ¢quipment and to
pate quality control)*The equipment selected for special tests may be selected from

t schedule:s Selection of equipments for special tests shall be madg as follows:

b. Whenever failure reports or otner information indicate additional tlests are
shall be authorized by the acquisition activity.)

required. (This

4.5.4.2 Scope of tests: Special tests shall consist of such tests as approved by the acquisition activity.
Test procedures previously approved for the first article inspections shall be used where
applicable. When not applicable, the contractor shall prepare a test procedure and submit it to

the acquisi

tion activity for approval prior to conducting the tests.
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4.6 Environmental tests:

46.1

4.6.2

4.6.3

4.6.4

4.7 Electromagnetic compatibility:

4.8

Humidity: The equipment shall be subjected to the humidity test of MIL-STD-810, Method 507.3,
except that in steps 1 and 2, the temperature of 50°C shall be replaced by a temperature of 72°C.

Fungus resistance: The equipment shall be subjected to the fungus resistance test of
MIL-STD-810, Method 508.4.

Salt fog: The equipment shall be subjected to the salt fog test of MIL-STD-810, Method 509.3.

Explosive atinosphere: The equipment shall be subjected to the explosive atmiQ
MIL-STD-81p, Method 511.3.

The equipment shall be tested in accordance with the test method defined in MIL-

the requireme
Life test:

The contractof
test. The equi
and replacems
indicator. And
load-factor lev
each operation
of the equipme
and the reset |

10,000 operati
10,000 operati
10,000 operati
10,000 operati

ts of 3.3.5.

shall furnish all life test samples andsshall be responsible for accon
bment shall have a total operating life’ of 100,000 operations with reg
nt of parts. A 100,000 operation life test shall be conducted on the
peration shall be the cycling.of the transducer from zero load-factor

. The life test for the equipment shall be conducted on those samp
nt being produced (See 6.12). The equipment shall have all four lo
evel operated in the following sequence:

pns at -54°C

pns at +125°C

pNs at«+00m temperature
pns.at<54°C

sphere test of

STD-462 to meet

plishing the life
sonable servicing
transducer and
level to maximum

bl and return to below theteset load-factor level. All four counters shall count once for

es representative
nd-factor levels

10,000 operati

phs'at +125°C

10,000 operati
10,000 operati
10,000 operati
20,000 operati

ons at room temperature
ons at -54°C

ons at +125°C

ons at room temperature

Quantity to be Selected
for Life Tests

Quantity of Equipments
Offered for Acceptance

First 25 1
Next 175 1
Next 300 1 for each additional 500

or fraction thereof
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4.8.1 Test periods: The test may be run continuously or intermittently. Any period of operation shall be
of sufficient duration to permit the equipment temperature to stabilize. Periodically, the equipment
shall be turned on and off several times and put through its various phases of operation.

4.8.2

4.9

4.10

411

4.12

Performance check: At every 10,000 operations at the completion of the life test, a limited
performance check shall be made. The performance check proposed by the contractor shall be
subject to approval by the acquisition activity. This performance check shall include subjecting the
equipment to and meeting the requirements of 4.5.1.4 and 4.5.2.4.

Equipment fail

If a failure occ
tests or life tes

a. Determine
b. Determine

c. Where pra

Lire:

Iirs during the individual tests, the sampling tests, reliability assuran
ts, the following action shall be taken:

the cause of failure.
if the failure is an isolated case or design defecix

ctical, include a new test in the individual test section to check all ed

requirement until reasonable assurance is obtained.that the defect has been s

corrected.

Reconditioning

of tested equipment:

Equipment that has been subjected to initial production, quality conformance and

reconditioned
contractor sha

Presubmission

No equipment
by the contrac

Dy the contractor by replacing all worn or damaged items. After rew
| resubmit the equipment for acceptance.

testing:

shall be submitted by the contractor until it has been previously test
or and-complies with all applicable requirements specified herein.

etest:

Rejection and

Ce tests, special

uipment for this
atisfactorily

ife tests shall be
orking, the

ed and inspected

Equipment that has been rejected may be reworked or have parts replaced to correct the defects and
resubmitted for acceptance. Before resubmitting, full particulars concerning previous rejection and
the action taken to correct the defects found in the original shall be furnished to the Government

Inspector.
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5. PACKAGING:

5.1 General:

All major units and parts of the equipment shall be preserved, packaged, packed and marked for the
level of shipment specified in the contract or order in accordance with MIL-E-17555 and
MIL-STD-2073-1. In the event the equipment is not covered in MIL-E-17555, the method of
preservation for level A shall be determined in accordance with MIL-STD-2073-1.

6. NOTES:

(This section co
mandatory.)

6.1 Intended use:
The counting &
indicate the nu

acceleration lo

6.2 Test values:

ntains information of a general or explanatory nature that may be he

jccelerometer groups covered by this specification are intended for

ad-factor levels during airborne operations.

Ipful, but is not

ISe on aircraft to

mber of times that the aircraft has experienced selected and predetermined

Normal and limiting values of performance.data should be determined at input voltage of

27.5 £0.5 Vvdc,
compliance wi

6.3 Acquisition red
Acquisition do
a. Title, numy

b. Selection @

These data are to be used-in testing the equipment at installation |
h minimum acceptable standards of performance.

uirements:
cuments mustspecify the following:
er and-date of the specification.

f@pplicable levels of packaging and packing (see 5.1).

points for

c. Issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.1.1).

d. Type designation (MS part number), the quantity, and the load-factor levels for the reliability

qualificatio

n phase tests.

e. The designated model, drawings and other technical data to be made available by the acquisition

activity.
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