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NOTICE

This document has been taken directly from U.S. Military Specification MIL-A-22145C(AS) and contains
only minor editorial and format changes required to bring it into conformance with the publishing
requirements of SAE technical standards. The initial release of this document is intended to replace
MIL-A-22145C(AS). Any part numbers established by the original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption
of government specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised government specifications and standards without consensus voting at the SAE Committee
level, and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated

qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified products
lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical document.
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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 equipment covered by this specification shall consist of one transducer and one indicator (see
3.4.1) as specified below:

Applicable
Military Standard
Item Type Designation
Transducer MS25447
Indicator MS25448

2. APPLICABLE DOCUMENTS:
2.1 Government documents:

2.1.1 Specifications and standards: The following specifications and standards form a part of this
document to the extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.3).

SPECIFICATIONS

FEDERAL

TT-P-1757 Primer Coating, Zinc Chromate, Low-Moisture-Sensitivity

MILITARY

MIL-W-5088 Wiring, Aerospace Vehicle

MIL-E-5400 Electronic Equipment, Airborne, General Specification for

MIL-E-15090 Enamel, Equipment, Light Gray (Formula No. 111)

DOD-P-15328 Primer (Wash), Pretreatment (Formula No. 117 for Metals) (Metric)

MIL-E-17555 Electronic and Electrical Equipment, Accessories, and Provisioned Items
(Repair Parts): Packaging of

MIL-T-18303 Test Procedures; Preproduction, Acceptance, and Life for Aircraft Electronic

Equipment, Format for
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2.1.1 (Continued):
MIL-N-18307
MIL-M-38510
STANDARDS
FEDERAL
FED-STD-595
MILITARY

MIL-STD-454
MIL-STD-461

MIL-STD-462
MIL-STD-704
MIL-STD-781
MIL-STD-810
MIL-STD-2073-1

MIL-STD-2076

MIL-STD-2077
MIL-STD-2084

MS3134
MS3137
MS25447

MS25448
MS33558

Nomenclature and ldentification for Aeronautical Systems Including Joint
Electronics Type Designated Systems and Associated Support Systems
Microcircuits, General Specification for

Colors Used in Government Procurement

Standard General Requirements for Electronic Equipment

Electromagnetic Emission and Susceptibility Requirements for the Control of
Electromagnetic Interference

Electromagnetic Interference Characteristics, Measurement of

Aircraft Electric Power Characteristics

Reliability Testing for Engineering Development, Qualification, and Production
Environmental Test Methods and Engineering Guidelines

DoD Materiel Procedures for Development and Application of Packaging
Requirements

Unit Under Test Compatibility With Automatic Test Equipment, General
Requirements for

General Requirements Test Program Sets

General Requirements for Maintainability of Avionic and Electronic Systems
and Equipment

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

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

Transducer, Counting Accelerometer

Indicator, Counting Accelerometer

Numerals and Letters, Aircraft 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 selection of parts and materials, fulfillment of major design objectives shall be the prime
consideration. The following design criteria shall govern:

a. Microelectronic items shall conform to requirements specified in MIL-M-38510.

b. Other parts and materials requirements shall conform to MIL-E-5400.

¢. Nonrepairable subassemblies, as specified in MIL-E-5400, shall be used when practicable. The
general size of the subassembly and the amount of circuitry to be included therein shall be

approved by the acquisition activity. Nonrepairable subassemblies shall be reliable (see 6.6).

d. When previously produced models of this equipment did not use nonrepairable subassemblies,
the design shall not be changed to employ nonrepairable assemblies without the approval of the
acquisition activity.

3.2.1 Modules, maintenance: The electronic portions of the equipment shall be divided into
maintenance modules (see MIL-STD-2084). Maintenance modules shall be considered
nonrepairable.

3.2.2 Nonmagnetic materials: Nonmagnetic materials shall be used for all parts of the equipment except
where magnetic materials are essential.

3.2.3 Filling medium: When required by the transducer design, a gas or oil may be used which conforms
to the equipment characteristics and requirements of this specification.

3.3 Design and construction:

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.

Documents

Document Sharing Hub

Full document details: SAE AS22145A


http://www.avadocuments.com/doc/sae-as22145a
http://www.avadocuments.com/doc/sae-as22145a

SAE AS22145A Page 5 of 28

3.3.2.2 Operating life: The equipment shall have a total operating life of 100,000 operations with
reasonable servicing and replacement of parts.

3.3.2.3 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
accordance with MIL-STD-454, Requirement 10, and figure 1 of this specification.

3.3.3.2 Interconnection cabling: The equipment shall be capable of satisfactory operation using external
wiring in accordance with the applicable requirements of MIL-W-5088. the external wiring shall
be unshielded, except that a minimum number of the individual wires may be shielded when
demonstrated as necessary to meet interference control requirements and provided the
assembly of the cable to its plugs may be easily accomplished. External cables and that portion
of the connectors attached to the cables shall not be supplied as part of the equipment.

3.3.4 Interchangeability: The equipment shall meet the interchangeability requirements of
MIL-STD-454, Requirement 7.

3.3.4.1 Interchangeability of reordered equipment: For reordered equipment, interchangeability shall
exist between all units of any previously manufactured equipment as supplied or designated by
the acquisition activity. Such interchangeability shall be measured against the supplied or
designated model, drawings, and other technical information provided for this purpose. In the
event the contract or order does not stipulate whether the model, drawings, or other information
shall govern, the designated model shall be used.

3.3.5 Interference control: The generation of radio interference by the equipment and vulnerability of the
equipment to radio interference shall be controlled within the limits specified in MIL-STD-461 when
tested in accordance with 4.7.

3.3.6 Interface requirements: The equipment shall be capable of operation while using the external
wiring conforming with the detailed requirements of 3.3.3.2, 3.4.1.1 and figure 1. The equipment
shall be interchangeable with all units previously acquired by this specification. Internal and
external wiring, dimensions, design, assemblies, circuits, etc., shall conform to the required
interface of all equipment of previous acquisitions.

3.3.7 Provisions for maintainability: Provisions for maintainability shall be as specified in MIL-STD-454,
Requirement 54. Built-in test equipment, construction and packaging, and provisions for test
points to the greatest extent practicable for ease of field testing and maintenance shall be as
specified in MIL-STD-2084. Equipments that are required to be compatible with 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-2077.

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

Temperature Room ambient (25°C +5°C)

Altitude Normal ground

Vibration None

Humidity Room ambient up to 90 percent relative
humidity

Input power voltage 27.5 +0.5 VDC

3.3.10 Service conditions: The equipment shall operate satisfactorily under any of the environmental
service conditions or reasonable combination of these conditions specified in MIL-E-5400 for
Class 2 equipment, except as modified herein.

3.3.11 Vibration: The equipment shall operate in accordance with the specified performance
requirements when subjected to the vibration requirements of figure 2.

3.3.12 Primary input power requirements: The equipment shall meet all applicable requirements of
MIL-STD-704 and shall give specified performance from the following power sources with
characteristics as defined in MIL-STD-704 having limits as specified therein. The power required
shall not exceed the specified amounts.

a. DC power, +28V Category A, 1.5 Amps.

3.3.13 Test conditions and equipments:

3.3.13.1 Standard conditions: Unless otherwise specified, all tests required by this specification shall be
made under the conditions of 3.3.9 herein.

3.3.13.2 Attitude: Unless otherwise specified, the equipment shall be tested with the sensing axis normal
to the direction of the earth’s gravitational field.

3.3.13.3 Vibration stand: The vibration stand shall be capable of subjecting the accelerometer 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.

Documents

Document Sharing Hub

Full document details: SAE AS22145A


http://www.avadocuments.com/doc/sae-as22145a
http://www.avadocuments.com/doc/sae-as22145a

SAE AS22145A Page 7 of 28

3.4 Detail 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. electromechanical counters with associated circuits to indicate the number of times the
aircraft is subjected to load factors of preset levels; 2. a group power supply section with
voltage regulation providing 18.5 £0.5 VVdc for the proper signal voltage functions of both the
indicator and the transducer; 3. a delay circuit permitting satisfactory load level counting
without interference; 4. an inhibitive circuit precluding registration of improper counts during
initial application of power; and 5. a digital lockout circuit which precludes registration of counts
when the load factor maneuver has a duration of less than 150 milliseconds.

The accelerometer group, when electrically interconnected, shall provide signals and control
circuits as shown on figure 1.

(1) The transducer shall provide signals on wire numbers 3 and 4 with system reference to wire
number 1 as follows:

voc

Load Hirve 3 Hire 4
+1g 1.1 40.9 0.9 +0.4
Reset level 7.8 +2.0 0.9 +0.4
Counter #1 level 12.5 +1.0 0.9 +0.4
Counter #2 level 12.5 +1.0 6.8 +1.3
Counter #3 level 12.5 +1.0 11.45 +0.85
Counter #4 level 12.5 1.0 18.0 +0.5

(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:

Equipment Impedance

J101 Transducer Indicator
Pin Numbers Ohms Ohms
1 reference + reference +
2 225 412 1 Max
3 4600 +250 100K +10K (a)
40 Max (b)
4 55 +10 1-5M
5 1650 450 (¢)
6 0 to 20 (c)

All impedance shall be measured with respect to pin 1 J101
+ system ground (common for wires 2, 3 and 4)

(a) when signal voltage is less than 12 Vdc

(b) when signal voltage is 12 VVdc or greater

(c) not to be used

3.4.1.1 Wiring: The wiring of the accelerometer group shall be in accordance with MIL-E-5400 and shall
operate in the environment stated herein. The wiring of each component shall comply with the
requirements specified in 3.3.6, 3.4.1 and figure 1.

3.4.1.2 Electrical protection: The equipment shall provide electrical protection for overvoltage in
accordance with MIL-E-5400 and shall automatically resume normal operation when the voltages
return within limits. In addition, electrical protection for undervoltage conditions shall be provided
to ensure that normal operation shall automatically resume when the voltage returns within limits.

3.4.1.3 Painting: External surfaces shall be painted in accordance with MIL-E-15090, formula Il with
color 26329 as specified in FED-STD-595.

3.4.1.4 Protective coating: The protective coating and finishing procedure shall conform to the
requirements of DOD-P-15328 and TT-P-1757.

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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