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FOREWORD

This standard containa requirements for the form faotor, design, and environ-
mental tolerance of avionio equipment and the control of the avionice environ-
ment in aircraft designed and developed under government contraots. The re-
quirements OP this standard are specifically oriented to improve the packaging
ef fioienoy, increase the reliability, enhance the maintainability, and reduoe
the life cycle coat of avionica subeyatems. Standardization is also expected
to yield reduced coste when major modification are incorporated to increase
mission capability and when standardized avionice funotions are installed in
more that one type airoraft. Acquisition oosts are expected to be reduced
when identical avionics functions, packaged in different configuration de-
signed for specific type airoraft, are greatly reduced or eliminated entirely.

This standard defines the sizes, weights, and’power levels of a range Of
avionios enclosures that are designed for rapid removal and replacement by
flightline maintenance personnel. By virtue of the standard, a common function
LRU will be applicable to all the aircraft typea having that functional need.
An initial installation complying with the standard is eaaily reconfigured
to accommodateupdated LRUa of greater capability and (possibly)smaller size
at a later date, and to add new functional capabilities within the allocated
avionica bay space.

This standard ia appropriate for contractual application only in full-scale
development and production phases of an acquisition program. During the
concept exploration, and demonstration and validation phases, it shall be
contractually applied only as a guide.

iii
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1. SCOPE

1.1 -. This standard dafines the form factor, mounting, and oooling
criteria to be used for military Line Replacement Units (LRUa) and the associ-
ated equipment rack. Specific dimensions and environmental characteristics
govern the design of new and repackaged standard electrcnio equipment that is
intended to be installed in the equipment baye cf military aircraft.

1.2 ~. Application of this standard shall provide:

a. A system of standard avionica bcxee.

b. A system of standard designs in raoks or mounting bases. :

c. A system for effective environmental control of the equipment.

d. A basis for allocating cocling ,capacitybased on optimized LRu reliability :
and minimum life cycle costs.

e. A family of low-insertion force electrical connectors to provide the
elaotrical interface between the avionics equipment and the aircraft wiring
with growth adaquate to meet all known future requirements,with keying to
prevent inadvertent installation of the LRU in the wrong rack location.

2. APPLICABLE DOCUMENTS

● 2.J ~

2.1.1 . Unless otherwise specified,“
the following specifications, stsndarda, and handbooks of the issue listed in

*
that issue of the Department of Defense Index cf Specifications,@ndStandards
(DoDISS) specified in the solicitation shall form a part Of this standard to,
the extent specified herein.

* SPECIFICATIONS

MILITARY

rUL-B-5087 Bonding, Electrical, ahd Lighting Protection, for Aerospace
Systems

MIL-E-6051 Electromagnetic Compatibilityy Requirements, Systems
MIL-c-38999 Connectors, Electrical, Circular, Environment Resisting, General

Specification for
DOD-C-83527 Connectors, Plug and Receptacle, Electrical, Rectangular,

Multiple Insert Type, Rack to Panel, Environment Resieting 150°C
Continuous Operating Temperature

MIL-F-85731 Faatener, Positive Locking, Electronic Equipment, General
Specification For

MIL-E-87145 Environmental Control, Airborne
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STANDARDS

MILITARY

MIL-STD-454
MIL-STD-461

MIL-STD-462
MIL-STD-704
MIL-STD-810
MIL-STD-1472

MIL-STD-1553

MS14108

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
Environmental Test Methcds
Human Engineering Design Criteria for Military Systems,
Equipment and Facilities
Aircraft Internal Time Divisicn Command/ResponseMultiplex Data
Bua
Fastener, Positive Self Locking, Case Mcunting, Electronic
Equipment

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the
contracting officer.)

2.2 Other ~. The following document(s) form a part of this
standard to the extent specified herein. The issues of the document(s) which
are indicated as DoD adopted shall be the issue listed in the current DoDISS
and the supplement theretc, if applicable.

ARINC Spec 404 Air Transport Equipment Cases and Racking

(Applications fOr copies should be addreseed to Aeronautical Radio Inc., Attn:

Document Section, 2551 Riva Road, Annapolis MD 21401.)

(Industry association specificationsand standards are generally available for
reference from libraries. They are also distributed amcng technical groups and
using federal agencies.

2.3 ~. In the event of a conflict between the text cf
standard and the references cited herein, the text of this standard ehall
precedence.

3. DEFINITIONS

3.1 Definitions applicable to this standard are as specified herein.

this
take

*

●

8

●

3.~.~ ~. The basic Line Replaceable Units (LRUS),
around which the entire packaging and installation concept 1s constructed, are
of uniform length and height. The width shall be selected (cr specified) from
a range of modular sizes numbered 2 through 12. Any combination of LRUS
installed side by side occupy shelf space equal to the sum of their size
numbers multiplied by 33 millimeters, The individual LRU dimensions are given
in 4.2.1.

2
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●

●

3.1.2 ~. The designation “equipment rack” pertaina
to the structure on which a number of LRUS are installed. The equipment
rack shall be designed so best use can be made of the available epaoe,
often resulting in more than one tier of equipment. The structure upon which
any one tier of equipment is mounted is designated a shelf. Shelves provide
the support points which mechanically locate the LRU. The rack electrically
interfaces the LRU with the aircraft wiring and other LRUS, and interfaces
the LRU with the equipment cooling system. An equipment rack may be open
or partially enclosed, or it may be entirely enclosed to meet specific
requirements.

3.1.3 ~. LRU guides and holddowns on the shelf
are integrated into the design of a mounting base or tray to provide dimen-
sional control between the LRU, the rack connector, and the oooling air
interface. A mounting tray combines the functions of LRU guides, LRU
supporting structure, structure for attaching holddown devices, and back
panel structure for attaching and locating the connector and air inlet
control devices.

3.J.4 ~. The electrical interface between the LRU
and the aircraft wiring is provided by a rack to panel connector. The metal
or structural component on which the rack half of the connector is mounted in
the rack is designated as the backplate.

3.1.5 ~. The characteristics of the electrical power
supplied to the equipment racks are usually described/controlledby the air-
frame manufacturer’s specification for the particular airCraft. MIL-STD-704
describes the limits of deviation of the power quality from nominal under
steady-state, normal, abnormal, and emergency conditions of operation in the
aircraft electrical system.

3.1.6 ~. Ducting and plenums are members built
into or mounted on the rack or adjacent structures to direct the flow of
cooling air to the LRU. Mating apertures in the LRU provide for passage Of
the cooling air through the LRU.

3.1.7 ~. An electronic part, for the purpose of this document
is defined as an item not subject to further disassembly which is utilized in
the fabrication of avionic equipment. For example: resistors, capacitors,
filters, circuit breakers, switches, connectors (electrical),relays, COilS,
transformers, piezoelectric crystals, electron tubes, transistors, diodes,
❑icrocircuits, waveguides, synchros, and resolvers,.

3.1.8 lkuzedure-crit~. Temperature-critical parts are electronic
parts whose operating temperatures are most likely to approach their minimum or
maximum allowable temperature and begin degradation of performance.

3.1.9 ~. A stabilized thermal condition has been attained
when the indicated temperature of all temperature sensors internal to the test
chamber (including the instrumented test unit electronic parts) have varied no
more then 2°C over a continuous one-hour exposure period.
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3.1.10 . Unless otherwise specified, the
maximy steady-state heat dissipation is the condition wherein the equipment
is operated at the maximum steady-state supply voltage level through the normal
operational duty cycle which will yield the maximum heat dissipation.

3.1.11 ~. Ambient temperature is the air temperature
immediately surrounding the equipinent.

3.1.12 ~. The thermal design conditions are the
environmental and electrical operating modes to be used as the basic design
conditions for the equipment.

3.1.13 ~. Standard sea level ambient pressure
for purposes of specification, test, and evaluation, Is 101.3 kilopaecale
absclute. The local ambient pressure is acceptable provided it ie stated in
the test report.

3.J.~4 ~. The openings in the rear panel of the LRU through
which conditioned air is fed through or returned to regulate the operating
temperature of the LRU interior and eleotronio parte.

3.1. i5 ~ . The term ‘ATRn is defined as the size of
a line replaceable unit configured in aacordarioe with ARINC Speclf i oat ion 404A.
These standard sizes are used primarily for commercial avionics equipment, but
are also used industry-wide as at typical form factor for avionics paokaging.

3.2 The specified datum and dimension (DIM) definitions are applicable to the
figures ccntained in this standard.

3.2.1

3.2”.2

3.2.3

3.2.4

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

DATUM -A-

DATUM -B-

DATUM -C-

DATUM -D-

DATUM“-E-

DATUM -F-

bATUM -G-

DATUM -K-

DIM J

Reference vertical surfaoe on inside of LRU rear panel used
to locate electrical receptacle.

Referenoe bottom surface of LRU container.

Reference theoretical vertical center plans of LFtUmeasured
on the surfaoe of DATUM -A-. Used to define locatione cf
electrical connector and alternate rear holddown. See
figures 1 and 4,

Reeerved for future use.

Reference vertical surface on front side of shelf or rack
backplate used to 100ate electrical plugs, cooling air seals
and alternate rear holddown pins.

Reference vertical surface on LRU’front panel used to 100ate
holddown hooks, handles, etc.

Reference vertical center line plane of tray extending
forward normal to DATUM -E-. Used as LRU vertical reference
and to locate other rack and tray surfaces,

Defines horizontal surface of tray or rack to support LRU.

Standardized width dimensions between hclddown hooks.

I

4

/
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3.2.10 DIM P Standardizeddimensions between holddown pin for LRU sizes
4 through 12.

3.2.11 UIM T Standardized width dimensions or rack or tray including
tolerance to accommodateInstallation of standardized LRUe
of varioue sizes.

3.2.12 DIM W Standartlized front width dimensions for LRU sizes 2 through
12.

3.2.13 DIM Y Standardized vertical dimension between bottom of rack and
connector centerline.

k. DETAILED REQUIREMENTS

4.1 ~. Program plans (see 6.3) shall be prepared, used and
maintained.

4.2 ~. The internal configuration of the LRUS shall
be the responsibility of the equipment developing agency. However, the
specific limits of interfaces which are required for physical Interchange-
ability, discussed in the following sections, shall be observed in each LRU
design. The weights end cooling air conaumptions Of LRUS which comply with
this standard shall be limited in proportion to the unit’s size (width of
rack occupied). This standard establishes the loading and cooling air supply
requirement per unit length of ehelf space in the avionics bay. The approxi-
mately maximum values are 100 kg per meter and 4 kW per meter.

4.2.1 ~. The LRU is a right parallelpiped.
The height and length dimensions shall be fixed. Variations in LRU sizes shall
be accounted for by modular increments in case width. The smallest LRU shall
be designated “Size 2,n and all others shall be designated ‘Size n,m where ‘nn
is the number of modular units that would occupy the same shelf width aa the
case in question. The dimensions associated with each case size shall be as
shown on figure 1 and in table 1. Variations in length, as provided in table
1, shall be permitted only with the approval of the government procuring
activity.

4.2.1.1 ~. The LRU shall have MIL-F-85731-11 and MIL-F-85731-12
fasteners installed, as shown on figure 2, or structurally and mechanically
equivalent devices. For LRUS sizes 2, 3, 4, and 5, which have been mounted
on the side, provisions shall be made for the optional attachment of MIL-F-
85731-11 and MI1-F-85731-12 fasteners or structurally and mechanically
equivalent devices on the lefthand 200 mm edge of the front panel. The LRU
ehall be capable of withstanding the following:

a. The compressive fOrces exerted between the holddown hooks on the front of
the box and the connector on the rear of the box.

b. The vertical forces resulting from the downward component of the holddown
devices, installed as shoti on figure 3, in addition to the specified flight
loads (see 4.3.6.2).

● c. The tensile forces resulting from pulllng the LRU
connector. The maximum values of the compressive and
as shown in table II.

5

out of its mating
tensile forces siall be
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LRU
SIZE

12
11
10
9
8
7
6
5
4
3
2

NOTES:

TABLE 1. ~.
1

_yItJ’
mm

+0.5

388.4
355.3
322.3
289.3
256.3
223.3
190.5
157.2
124.0
90.4
57.2

F
(w) HEI(

inches mm
+0.02 +0.0, -1.0

15.29
13.99
12.69
li.39
10.09
8.79 194
7.50
6.19
4.88

a__.L

T (H)
inches
+0.0, -0.04

T
7.64

L

LENGTH
mm

I

T
I
I

L1 318 tl.O

L2 324 MAX

I

--l

712.52 20.04

12.76 I

I
1. The LRU sizes listed above are derived from the short Air Transport Racking
(ATR) boxes which have been the airline industry standard for.black box design.
The correlation between the LRU sizes of this standard and certain ATR sizes
are given below:

a. The LRU height is the maximum allowed
b. The length is approximately equivalent to ATR short
c. The LRU width equivalences are:

Size 12 1-1/2 ATR (Approximately) :
Size 8 1 ATR (Approximately)
Size 6 3/4 ATR
Size 4 1/2 ATR
Size 3 3/8 ATR
Size 2 1/4 ATR

2. When a deviation to the standard lengths is unavoidable, the following
valuea shall be used:

496 :1.0 mm (19.53 :0.04 in)
192 :1.0 mm ( 7.56 ~0.04 in)

‘.

.

AmMmQL2k

502 run(19.76 in) MAX (REF)
198 mm ( 7.78 in) MAX (REF)

8
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TABLE II. forces.

Maximum axial force to be
applied by holddown or

LRU Size other insertion device

12 to 3 1800 Newtons (312 lbs)
(Equally divided between
two books)

2 I 900 Newtons (156 lbs) I

●

4.2.~.2 ~. All protrusions, such as handles, oontrols,
displays and connectors, shall lie within the outline envelope shown shaded on
figure 1.

4.2.1 .2.1 Each LRU shall be provided with handle(s) or other suitable means
for grasping, handling, and carryfng. Handling provisions shall be located
to allow for hand access as if maintainer(s) w@re reaching through an opening
the same size as the LRU front view.

4.2.1.2.2 All controls, displays, test connectors and panel nomenclature shall
comply with the design criteria of MIL-STD-1472 with regard to dimensions,
locations and spacing.

.4.2.1.3 ~. The primary purpose of the back of the LRU ?hall be
for connecting to the cooling air supply and mounting the electrical connector.

o

Any other use shall not interfere with the interfacing of the LRU with the
rack. Connector-mounting screw heads shall lie within the limits shown on
figure 1.

#-
4.2.1.3.1 The connector position on an LRU shall be as specified on figure 4.
The rear mounting surface shall have a maximum thickness of 2.5 mm in the
connector mounting area, ZONE ‘An. Projections on the LRU backplate surface

.$
are permitted provided there is no interference with the rack backplate, as
provided by the dimensioning and tolerancing specified On figure 1.

4.2.1.4” IWQw&dW. Maximum weight limits shall be as shown in table III
to enable adequate atrucutral design of racks and shelves which must carry the
loada. In no case shall a unit having a weight of “morethan the amount given
in table III be installed. Each LRU weighing 5 kg or more shall be prominently
labeled on the front of the box with the weight. Each LRU weighing over 20 kg
shall be prominently labeled on the front of the box with a two-man lift
warning, and shall be subject to approval by the procuring activity.

4.2.2 QQ!J.QE. When the LRU heat dissipation exceeds the values given in
table IV, column 3, ‘Without Cooling Air,,!the active cooling medium shall be

forced air (as defined in 4.5.3) moving through passages in the LRU. In all
cases, the LRU designer shall make efficient use of the cooling air supplied to
the unit. Cooling by air impinging directly on electronic components shall not
be permitted. Particular attention shall be directed to avoiding air leaks
that allow coolant to bypass heat transfer surfaces. The maximum power dissi-

●
pation for LRUS with cooling shall be as defined in table IV, column 2.

13

Downloaded from http://www.everyspec.com



DOD-STD-1788
15 May 1985

.

●

-.

4.

.

14

Downloaded from http://www.everyspec.com



DDD-STD-1W3
15 May 1985

II

●

1

w
a
=
0
H
h

15

Downloaded from http://www.everyspec.com



DOD-STD-1788
15 May 1985

Maximum
LRU Permissible
Size Weight

Kilograms Pounds

12 to 8 27.5 60.5
7 24.o 52.8
6 20.5 45.1

17.0
:

37.4
13.5 29.7

3 10.0 22.0
2 6.5 14.3

‘ABLE Iv” ~.

LRU Maximum Permissible
Size Power Dissipation (Watts)

With Without
Cooling Air Cooling Ai~

12 1500
11

35
1375

10 1250 $
1125

:
27

1000 25
7 875 22
6 750 20

625
:

17
500 15

3 375 12
2 250 10

16

*-

~ Equipment mounted in avionics raoking, in accordance with this standard,
but not requiring forced air cooling. Units not requiring forced air cooling
shall pass the appraisal test in accordance with 4.5.5, with no air provided to
the unit.
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4..2.2. I ~. ‘Thecooling a~r shall enter

●
the equipment through the rear surface only. The exhaust cooling air shall
exit via ports in the front Pace of the LRU (see figures 1, 4, 5 and 6).

4.2.2.1.1 When closed loop air cooling systems are employed for the entire
avionics equipment rack, consideration shall be given to using the upper rear
port for the air inlet and the lower rear port for exhaust, with no ports in
the front face of the LRU. The closed loop configuration shall be subject to
the approval of the procuring activity.

.
4.2.2.2 Cooling air interface. The interface with the avionics cooling syetem
shall be designed to minimize leakage through both external and internal LRU
interface. The interface with the aircraft environmental control system shall

+ be via apertures in the LRU in accordance with the details shown in figure 4.
The quantity and condition of cooling air flow through the unit shall be aa
defined in 4.5.2. The static air pressure drop (’ZP~)through the LRU shall
not exceed 51 mm water gauge at the design flow rate for inlet conditions
of +27°C.

4.2.2.2.1 Thermal design, thermal management
in accordance with 4.2.7.

, and documentation shall be
The results of that design shall be proven in

accordance with the evaluation tests outlined in section 5.2.2. See sections
4.5.3.3 and 5,2.2.1 for cooling pressure drop. The methods used to manage

heat flow within the unit and to prevent temperature buildup at the power
dissipating elements are not controlled by this standard.

●
4.2.2.3 ~. The power dissipated by each LRU shall be held to
the minimum value consistent with its specified operational performance. The
normal maximum steady-state heat dissipation of each LRU shall not exceed the
valuea shown in table IV for forced air cooled and ambient cooled equipment.

.. These limits are consistent with the forced air cooling concepts of this stan-
dard, but may require the use of advanced heat transfer techniques such as heat
pipes, wedge circuit card clamps, and compact heat exchanger elements.

●
4.2.2.3.1 LRUS necessarily exceeding the power dissipation limits of table
IV shall comply with all of the sections and paragraphs of.this standard
except that the cooling provisions shall be in accordance with the individual
equipment design specification. The thermal design requirement shall be in
accordance with 4.2.7, and its documentation shall include full details of the
required cooling interface.

4..2.2.4 ~. Each LRU design shall be evaluated by the
thermal appraisal test per paragraph 4.5.5, to demonstrate the unit’s capa-
bility to perform and survive under the conditions set forth in this standard.

17
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4.2.3 Mg.j&ure Docket& Pockets, wells, traps, and the like, in which
water or condensation could collect when the equipment is in the normal
position, shall be avoided where practicable. Where moisture pooketa are
unavoidable and the equipment is not sealed, provision shall be made for
drainage of such pockets. Deesicants or moisture absorbent materials shall
not be used.

4.2.4 ~. The LRU shall be designed for the following
conditions.

4.2.4.1 - of coolina air SUQ&C,. The LRU shall not be damaged nor exoeed
the maximum electronic part temperatures for a period of 5 minutes. The type
of operation and performance shall be as defined in the detailed equipment
specification.

4.2.4.2 .Emeruencvram-air cooling. The LRU shall meet specified performance
during and after exposure to the operating conditions ahown on figureS 7, curve
B, with the ram-air cooling flow rate aa shown on figure 8, curve B, for a
period of 30 minutes.

4.2.5 Electromagnetic COMU~ -. Each LRU shall be designed to
minimize electromagnetic interference (EMI) and shall comPly with the Em
limits of MIL-STD-461 for class A-1-b vehicles (manned aircraft).

4.2.6 LE!Jservice ~ (environmnfdl. Each LRU shall be capable
of operating with no degradation in performance under each of the service
conditions specified herein.

4.2.6.1 ~. Equipment bay ambient temper-
ature shall be as follows:

a. Nonoperating Survival Temperature shall be -570C to +95°C.

NOTE: These are the lowest and highest ground temperatures expected to
be experienced by equipment during aircraft storage, or exposure to
climatic extremes with power off.

b. Short Term Operating Temperature, 30 Minutes Duration, shall be -54°C to
+950C.

c. Low and High Operating Temperature, Ground or Flight, Continuous, shall be
-540C to +7JOc.

d. Temperature Shock shall be temperature changes between -570c and +95°C, at
rates up to 21‘C per second.

4.2.6.2 ~. The altitude, operating and nonoperating, shall be aea
level to 70,000 feet, at rates of change up to 13 millimeters of mercury per
second.

22
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4.2.6.3 bav ~ . Equipment bay
temperature altitude combination shall be as shown on figure 7.

a. Continuous operation shall be as shown on figure 7, curve A, which
represents normal operation.

b. Intermittent operation shall be as shown on figure 8, curve B, which
represents RAM-AIR operation.

4.2.6.4 .~. The LRU shall be hard
vibration levels specified on figure 9.

4.2.6.5 kQQWX@U. Acceleration shall

mounted when tested to the random

be as follows.

4.2,6.5.1 Steady acceleration levels for operation with no subsequent perfor-
mance degradation, misalignment, or damage ehall be.as follows:

a. Horizontal plane shall be 36.lg laterally, :7.5g longitudinally. Vertical
axis shall be up 11.3g and down 6.Og.

b. Where the orientation of an LRU in the airoraft la not determined by ite
functional oharacteristice, the steady acceleration for all axes shall be
11.3g. Any unnecessary constraint of the mounting orientation of an LRU
raduces;Its“generalapplicability,and interchangeabilitybetween airoraft ‘
types and “models.

4.2.6.5.2 Steady acceleration levels for posit’iveretention in.the mounting
(damage allowed) shall be 1.5 times the values of 4.2.6.5.1.

4.2.6.5.3 Crash acceleration levels for positive retention of LRUS that are
mounted where they constitute a personnel hazard shall be forward 20g,
laterally ~14g, backward 40g, upward ’20g,ind downward 106.

4.2.6.6 The LRU shall meet the ‘
requirements of the following environmental conditions.

4.2.6.6.1 The LRU shall withstand exposure to humidity without
degradation of performance when teeted in accordance with 5.2.4.1.herein.

4.2.6.6.2 sho~ -. The LRU Shall withstand,,without
damage, the shock environment encountered during aervici~ when.t,aeted,in
accordance with 5.2.4.7 herein.

4.2.6.6.3 The LRU shali withetand, in both-an operating
and nonoperating condition, exposure to sand and dust particles, aa encountered
in operational areas of the world, when testad in accordance with 5.2.4.3
herein.

r

4.2.6.6.4 The LRU shall withstand, in both an operating and non-
operating condition, exposure to fungus growth, as encountered in tropical
climstea, when tested in accordance with 5.2.4.4 herein.

4.2.6.6.5 The LRU ehall withetand, in both an operating
and nonoperating condition, exposure to salt-sea atmoaphera when teeted in
accordance with 5.2.4.5 herein.

26
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4.2.6.6.6 ive c~ -. The LRU shall not cause
an ambient-explosive-gaseouamixture with air, when operating
atmosphere, when tested in accordance with.5.2.4.6 herein.

ignition of
in an explosive

.!. ... ●
4.2.6.6.7 ~. The LRU shall withstand ‘exposureto rain when tested in

—

accordance with 5.2.4.2 herein.

4.2.7 ~. The LRU design-shall be thermally optimized
within appropriate design oonetraints, to minimize the LRU Life Cycle Cost
(LCC) and optimize the LRU reliability (based on the predicted reliabilities
of the individual parts). A thermal management program containing.adetailed b
thermal/reliabilitydesign analysis ehall be used ccnducted down to ,theindi-
vidual part level. This analyais shall be used for optimizing part placement
and part design characteristics, based on the individual part reliabilities
and the electrical performance of the assembly. The Thermal Appraisal Test of g
paragraph 4.5.5 shall verify the validity of the thermal/reliabilityanalyeis.
As a result of the thermal/reliabilityanalysis of the final production design,
the relationships of the LRU total reliability and the LRU LCC shall be plotted
aa a function of varying the delivered coolant flow rates to the LRU at the
deeign conditions of paragraph 4.5.1.

4.3 ~. An avionics equipment rack shall provide a
method of installing a number of LRUS in any particular location in the
aircraft. The equipment rack shall Drovide-a means of interfacing the LRU
with aircraft wiring, equipment cocling system, and other equipme~t in the
airc.raft. Rack etructure may very depending on aircraft constraint, such
aa available epace, equipment required, end mechanical considerations, to
allow each airframe manufacturer tc best accommodate the required LRUS within
the vclume available. See figure 10 for the general arrangement of a typical
rack assembly.

4.3.J ~. Shelves shall be designed to accommodate
any combination of LRU trays or guides.. Figure 11 shows a typical shelf
arrangement.

4.3.1.1 The spacing between LRU guides on a shelf shall be as shown on figure
3. These guides direct and position each LRU so that the connector on the rack
cr backplate, and the connector on the LRU, align for mating.

~
4.3.1.2 The spacing between the guide surface of one LRU guida and the
adjacent”guide surface on the next LRU guide, and the application of these

I dimensions to a shelf, shall be as shown on figure 11.

4.3.1.3 For all LRUa normally installed in ~ upright position, the total
aesembled width of any group of LRUS (including spacing) shall be equal to the
width of any other group of LRUS (including spacing) having the,same arithmetic
sum of modular sizes.

#

.&
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16.5 BASIC

+t-
.

DATUM GRID LINES
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. .
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. .
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CONNECTOR
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iii
SIZE3
lRU
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! I CONNECTOR

lki
?’i’ii
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LRU
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4.7 BASIC
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FIGURE 11. LRU ~.
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The rack shall be designed such

●
that individual LRUS can be installed in, or removed from, the rack wi ihout
disturbing any other LRU. The rack shall provide the mechanical attachment
points required by each LRU, such as”the electrical connector shell at the
backplate, and the attachment points for holddowns. The location of holddown
attachments shall be as shown on figure 3.

~.3.2.~ ~. The assembly cf the backplate to the shelf,
tray, or rack structure, shall be designed to meet the tolerance requirements

:- shown on figure 5.

4.3.2.1.1 The backplate deflection during the period when the LRU is in-
stalled, Is being installed, or is being removed from the rack, shall not

I exceed the dimensions specified on figure 5.

4.3.2.1.2 The rack trays and backplanes shall be designed to be compatible
with the allowable LRU insertion force specified in 4.3.2.3.1. Gauging of the
shelf backplate is considered essential to establish the perpendicularityof
the shelf connector mounting face relative to the plane of the shelf load-
bearing surface.

●

4.3.2.2 ~. The rack shall serve as the interface
between the avionics equipment cooling system and the LRU. The racking shall
include ducting sc arranged that the cooling air shall be delivered to the LRU
through the openings shown on figures.5 and 6. The resilient seal and metering
plate used to direct and control the flow of cooling air into each LRU air
inlet opening shall be attached to, and form a component part of, the rack or
tray. Prevention of loss of cooling air when an LRU is temporarilyy removed
frcm the aircraft shall be controlled by the tray or rack.

< 4.3.2.3 ~. The shelf, rack, or tray shall prcvide a force-
limiting, manually-operated means cf pushing the LRU into its mating connector,
means of holding the LRU in place, and a means for extracting the LRU from its
connecter. Means shall be “providedto prevent the front of an unlatched LRU

2 being OffSet mere than 5 millimeters in the vertical direction when it is being
engaged or disengaged from the rack mounted connector.

4.3.2.3.1 ~. The means for inserting and holding down the
LRU to the shelf shall be as shown on.figure 3. The line of application Of
the insertion force shall be inclined to the horizontal as shown. The force
applied by each holddown shall he limited by a mechanism which prevents over-
stressing the LRU. The interface of the LRU with the shelf/rack holddown shall
be the MIL-F-85731/2 fasteners, or structurally and mechanically equivalent
devices. Forces.on size 3 through 12 LRUS shall be provided by two holddown
devices, as shown on figure 3. Requirements of the LRU holddowns shall be as
follows: ,.

a. The LRU shall be retained in the fully mated position with the rack-mounted
connector, and the front shall be securely held to the shelf.against the flight
accelerations specified in b.2.6.5.

●
b. The insertion force along the
device, supplied with the rack cr
vice. The maximum value of force
the minimum value between 650 and

axis of the screw shaft of the front retainer
tray, shall be limitad by tha retainer de-
from each device shall be 900 newtons, with
900 newtons.
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shall absorb tolerances of the shelf and LRU lengths and the
of the connector and holddown, as illustrated on figure 5.

4.3.2 :3.2 LRU extrWLQr detai~. The shelf, rack, or tray shall provide an
extractor mechanism which shall give mechanloal advantage to assist in removing
the LIW from the rack. The extractor shall have the capability to operate
against the front lip, as shown on figures 1 and 3. When finger torques are
applied‘within-the limits of MIL-STD-1472, the extractor shall apply forces as
shown in table V.

TABLE V. Extractor forces.

MU Size Minimum Extrac ort Force

12-3 (two extractor ) 1300 Newtons (200 lb)

I 2 (one extractoia) 65o Newtons (100 lb)

4.3.2.3.3 Low !xofile rnownti~~. Wnere necessary, a size 2, 3, 4,.
or 5 LIW shall be mounted on its side in a specially adapted tray such as
that illustrated on figure 6, unless a specific mounting attitude is required
for functional reasons.

4.3.3 EleCtriSuQMer interfaw. The electrical power interface at the
equipment rack shall be in accordance with MIL-STD-704.

4.3.4 Signal interf-. The design shall provide for both analog and digital
interfaces’through the rack and panel connector. Approved standard multiplex
bus, such as MIL-STD-1553, shall be included. SpeCific cOnneCtOr Provisions
shall be as specified in connector specification DOD-C-83527 and related docu-
ments.

4.3.5 E~ i K interf~~. All metal parta of the rack and shelves
shall be maintained at airframe potential by the application of euitable
‘bondingand grounding techniques. The ground path provided shall be capable
of conducting the maximum fault (short circuit) current to which the rack may
be exposed. Under such conditions, the resistance of the ground path shall
not exceed 2.5 milliobm in accordance with MIL-B-5087, paragraph 4.3.6.1. The
ground path shall provide the greatest surface area possible to allow a -low
impedance ground path for radio frequency currents. When composite structures
are used, the same bonding requirements of MIL-B-508T shall apply.

4.3.6“:service conditiOns fe3vj&Q~entalJ_.. .Therack or tray assembly shall
withstand the ‘serviceconditions specified and the avionica LRUS shall remain
within the alignment tolerances of figures 5 and 6, snd shall not suffer damage
or fail to operate due to environmental conditions applied to the rack or tray
assembly as follows.

,

c.

4.3.6.1 Vibra~oment. The avionics installation concepts and design
approaches employed shall addreas the location of the standard avionics, and
the design of the racks, shelves, and traya, to control the vibration inputs
that are transmitted to the avionics LRU to no more than 0’.04 g2/Hz between
frequency limits shown in figure .9.
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4.3.6.2 ~. LRUS shall be supported to withstand

●
the s@ady. accelerations of b.2.6.5 without damage to 9UppO~tin6 structure.
and while maintaining alignment tolerances. LRUS and supporting structures
which constitute a personnel hazard’ during a crash shall remain Intact and
restrained when exposed to the crash.accelerations of ~.2.6.5.3.

4.3.6.3” ~. The rack or tray shall be designed tO with-
stand the temperaturelaltitudeenvironment shown on figures 7 and temPer@Jr.?
shock rates of change up to 9 degree per second over the range -57°C
to +950C.

4.3.6.4 ~. The rack, tray, .md” connector
assembly,, as installed in the aircraft, shall meet the requirements of

). MIL-E-6051.. .
.,

4.3.6.5 ~. The avionics
equipment rack shall meet the requirements of the’following environmental.
conditions.

,,

,.

4.3.6 .5.1 ~. The equipment rack shall withstand 100% humidity with
condensation on and within the rack, shelf or LRU supporting structure when
tested in accordance with 5.2.4.1 herein.

$
4.3.6.5.2 “Sand and du&. The avionics equipment rack shall withstand, in
both SD operating and nonoperating condition, exposure to sand and dyst
particles as encountered in operational areas of the world when.tested in

●
accordance with 5.2.4.3 herein.

4.3.6.5.3 ~. The avlonfcs equipment‘rackshall withstand, in both an
operating and nonoperating condition, exposure to fungus growth as encountered
in tropical climates when tested in accordance with 5.2.4.4 herein.1

4.3.6.5.4 ~. The avionics equipment rack shall withstand, in’
both an operating and nonoperating condition, exposure to salt-sea atmosphere

‘$ when tested in accordance with 5.2.4.5 herein.

~.3.6.i.5 ~. The avionics equipment rack shall not cause
ignition of an ambient-explosive-gaseouamisture with air when operating in
an explosive atmosphere when teated in accordance with 5.2.4.6 herein.

4.3.7 ~. EasY access shall be provided
to allow m@ntenance end modification work in such areas as wiring, wire
integration, connecfiors,mechanical devices, and environmental Conti?ol
facilities. The rack shall be so designed that normal hand toola may be used
in maintenance, and space for the use of those tools shall be provided. Any
special tools or equipment needed for rack maintenance shall be approved.by
the procurin& agency.

.,

4.3.8 . The aircraft LRU structural
suDDort device or rack shall be evaluated in
st~~ctural considerations procedures defined
meets the design criteria established above.

Q.

accordance with the mechanical and
in 5.2.2.2, to ensure that it

,.
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4.4 The”rack and panel connector shall meet the
requirements of DOD-C-83527,”‘Connectors, Plug and Receptacle, Electrical;
Rectsngulsr, Multiple’Insert Type, Rack to Panel, Environment Resisting, 1500C
Continous Operating Temperature,n and shall ‘besuitable for use under the ●
environmental conditions of 4.2.6 and 4.3.6.

4.4.1 . The connector used for equipment deei~ned to meet this
standard shall utilize low insertion force technology. The connector shall
provide the electrical and rear mechanical interface between the LRUS and the .
aircraft equipment rack. ..>

,,. ....

4.4.2 ~. The connector shell shall serve as the mechahioal
interface between the rear of the LRU and the svionlcs equipment rack. The
mated shells of the connector shall be of sufficient strength to retain”the C
LRU in position in all three axea when subjected to the vibration environment
of 4.2.6.4 and ttieacceleration loads of 4.2.6.5. The force required to keep
the connector halvea mated shall be provided by the front mounted retainera
(holddowns). The connector shell shall be designed to accommodatea lateral and
vertical misalignment of the LRU or rack of 2.5mm, but not both.

.,
4.4.2.1 The connector shell shall act as a stop or limit for LRU insertion ..
into the rack. The connector shall withstand the limit forces specified in
DOD-C-83527 referenced in 4.4. ..

4.4.2.2 The connector shall shall provide for an indexing capability to ensure
that the LRUS are not inadvertentlyplaced in wrong locations. The indexing
shall be accomplished by means of three index pins located within the connector
shell. ●
4.4.2.3 In retrofit applications,when it is not oost-effective to modify the
aircraftts existing racking and wiring installation, and a rear mounted i

connector cannot be used, the alternate rear holddown shall be provided in
accordance with figures 12 and 13. Under no circumstances shall this alternate
rear holddown co-exist wtih the standard rear connector specified herein.

4’
4.4.3 ~. The connector shall serve as the electrical inter-
face between the rear of the LRU and the avionics”equipment rack; To enaurti
connector msteability, tha use of more than one rear connector.shall not be
permitted.

4.4.3.1 ~. The connector ehell shall be installed on
the inside surface of the back of the LRU (ace Datum A; figures 1 and 4), and
shall projeot into, but not through, the opening in the rear of the.LRU.
Connector mounting hardware shall be within the limits shown on figure 1 to
avoid poaeible interference with the mating rack connector support (aee
4.4.3.2). The exposed signal sockets shall be looated on the LRU receptacle
while the more protected signal pins shall be located on the rack mounted plug.
The number of electrical circuits allocated to the LRU connector shall take
into account both test requirements and the operational function. Test
requirements to be considered include airborne, on-board, and shop. Where a
dedicated connector is required for on-board end shop testing, it shall be
located on the front of the LRU.
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4.4.3.J.~ ~-. The rear connector position shall be as shown

●
on figure 4. The close tolerance locating bosses in the backplate shall be
used to accurately position the connector on the LRU (see figure U). The
locator.bosses, on the connector, control the horizontal position, vertical
position, and vertically, with reference to Datum C and Datum B shown on
figures 1 end h. The use of locator bosses permits replacement of a damaged
connector in the field with the acme accuracy aa achieved in the original
factory installation. The connector location shall not he dependent on
accurately located connector mounting screws.

4.U.3:~.2 ~. The impedance from SOY point of the LRU
chassis to the connector shell, when measured at a direct current equivalent
to the maximum supply current of the LRU, shall not exceed 2.5 milliohms.
This is the primary ground.

4.4.3.1.3 AC ~d DC supply input grounds, end all electrical CirCUitS in-
clusive of all other eecondary ground connections, shall be routed through
separate pins in the LRU connector.

4.4.3.2 ~. The connector shell ehall be in-
stalled on the backplate in accordance with 4.3.2.1. If the connector is to be
mounted on the back of the backplate, the connector hardware shall be within
the limits shown on figures 14 to avoid possible interference with the mating
LRU connector (see 4.4.3.1).

4.4.3.2.I ~. The connector position shall be as

●
shown on figures 5 end 6, as defined by Datum G and Datum K. The spacings be-
tween connectors mounted on a common backplate shall be as shown on figure 11.

4.4.3.2.2 ~. The perpendicularity requirements of figures

t 5 end 6 shall be met when all avionics equipment ia installed.

4.4.4 ~. Connectors, when required for connection to external
test equipment, shall be mounted on the front face of the LRU end shall be in
accordance with MIL-C-38999 or as specified in the detailed equipment speci-~!. .
fication for mating with existing test equipment cabling.

4.5 ~

4.5.1 ~. The thermal design condition represents
normal operation of the avionics equipment aa installed in a military aircraft.
For the teat and design computational purposes herein, two thermal design con-
ditions shall be as follows (see 4.5.1.6).

4.5.1.1 Avionics equipment in a steady-state thermal condition.

4.5.1.2 Avionics equipment in the electrical operating mode which shall yield
the maximum steady-state heat dissipation.
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4.5.1.3 Ambient pressure shall be equivalent to 70,000 feet altitude for non-
forced air cooled equipment. For forced air cooled.equipment;,ttie.,smpient
pressure shall be equivalent to 70,000 feet altitude or the high&t; altitude
maintainable in the test facility, whichever is lower. Tha ambient pressure
existing during the test shall be described in the teat report.

U.5. 1.4 Ambient temperature, except for. variations caused ‘by 4.5.1.5 below,
at +71°C. .,,.

4.5.1.5 Air velocities immediately surrounding the avionics equipment not
greater them those caused by air movement due to natural‘(free)convection,
effects.

4.5.1.6

4“.5.1.7
8, curve

4.5.1.8

Ceding air bulk inlet temperature at +1>.50c and +40°C.
....

Cooling airflow rate in accordance”with the schedule“givenon figure
A; based on actual heat dissipation at’condition 4.5.1.2 above.

Inlet cooling air relative humidlty not greater then 40 percent..

Avionics equipment located in surrounding and supporting structure4.5.1.9
which simulates standard in-service usage, including adjac&t units with
surface temperatures”of +760C and minimum emisaivities of 0.85.

4.5.2 ~. The ambient temperature shall be the ambient air
temperature immediate y surrounding the equipment rack. For test purpo9es,“9
ambient temperature shall be measured 75mm in front of the LRU.

4.5.2.1 The ground survival temperature, nonoperating, shall be from -570c’
to +95’=$C.These are the lowest and higheet ground temperatures expected
to be experienced by avionic equipment during aircraft storage or expcsure to
climatic extremes with power off.

4.5.2.2 The short term operating temperature, 30 minutes duration, ghall be
from -54°C to +71°C.

4.5.2.3 The low end high operating temperature, &round or flight, shall be
from -54°C to +71‘C.

,..

4.5.3 ~. Cmlant air shall be”‘suppliedto LRUS installed in en
aircraft in accordance with the design requirements of tiL-B-87145. The
COOlant air characteristics shall be as:follows:

4.5.3.1 ~. The coolant air; bulk temperature
at the LRU inlet, from minimum to maximum, shall be as follows:

,<

i

/

Transient: Shall be from +71°C to -57°C.in‘a one-minute time period.
Normal: Shall be in accordance with figure 8, curve A.
Ram-Air Backup: Shall be in accordance with figure 8, curve B.

44,.:,
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4.5.3.2 ~. Cooling air shall’ be supplied to eaah equip-
ment in proportion to the equipment*s steady-etate heat dissipation. The
design airflow rate shall be not less than with the mass flow versus inlet bulk
temperature relationship shown in figure 8, curve A.

4.5.3.3 ~. The nominal coolant air static
pressure shall be 50.5mm, and 5nmIof water at the rated flow rate of air,at
+270c at sea level; This pressure does not include the drop through any “
metering orifice located external to th~ equipment case. For test purposes, at
ambient pressure other then standard, corrections shall be allowed. The system
shall be balanced at the lowest delivery pressure that is consistent with main-
taining the required airflow rates through all LRUS In the system.

4.5.3.4 ~. The leak rate at the airfreme/LRU interface, at
a static pressure differential of 51mm water gauge shall not exceed two percent
of the design flow rate specified fcr +27cC cooling air at sea level.

4.5.4 ~. Under the thermal design conditions specified
in 4.5.1, to limit the maximum radiant and convective heat load that one LRU
can impose upon its neighbors and upon other adjacent surfaces, the average
temperature cf any LRU side panel shall not exceed +760c.

4.5.5 ~. The LRU shall meet the minimum standards of
thermal design specified herein. The thermal design shall be demonstrated and
documented in a thermal appraisal test report intended to demonstrate that
critical components remain within the temperature range of the therrnal/reli-

● ability analyses required in 4.2.7. An engineering development thermal
evaluation test shall be conducted on a thermally representativeLRU in
accordance with 5.2.2.

4.6 ~. All metallic structure in either the LRU oontalner
the rack, used in direct contact, shall ‘meetrequirement 16 of MIL-STD-454.

5.. VERIFICATION
f.=.

5.1 ~. Onless otherwise specified in the
contract, the contractor ie responsible for the performance’of all verifi-
oation requirements as ‘specifiedherein. Except as otherwise specified in
the contract, the contractor may use bls own cr any other facilities suitable
for the performance of the verification requirements specified herein, unlese
disapproved by the Government. The Government reservee the right to perform
any of the verifications set forth in the standard where euch verifications
are deemed necessary to assure supplies and services conform to prescribed
requirements,

.,.

,.

,.’
,.
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5.2 ~. Verification inspections shall be as stated
herein. ,,

5.2.1 ~. Subject to approval by the Government, a quality
program plan shall be generated and used which aasures that the aircraft
avionics interface design, including all contractor-furnisheddevices and the
avionics functional equipment subsystems, shall satisfy all the requirement@ of
this standard.:Uhen a single contractor.is responsible for both the aircraft
avionics interface design and the installed avionics equipment, two quality
program plans shall be prepared; one..for the .aircraft avionics interface
design, and ,the second for the installed avionica equipments. .Theuse of
separate plans shall facilitate separate inspection and acceptance procedures
in the event of subcontracts. When the avionics equipment is gcvernment-
furnished or procured separate from the weapon system contract, the quality
program plan shall apply only to those previsions of the standard specifically
related to the avionica line-replaceableunits or the aircraft avionics
interface design and applicable to the specific contract.

5.2.2 ~. The avionics
interface design and equipment line-replaceableunits shall be evaluated
using the procedure set forth.in the quality program plan, as approved by the
Government, and the test requirements specified herein. A test report shall be
prepared and submitted.

5.2.2.1 ~. A test shall be ccnducted on the LRU
to determine compliance’with this standard and the detailed equipment specifi-
cation in the following areas: .,

a. The total wattage input and actual heat dissipation for all modes of
electrical operation.

b. The temperature’of avionics equipment sidewalls at the thermal design
condition.

c. Pressure drop through the.avionics equipment versus coolant airf10W rate.

d. Temperature characteristics at the thermal design conditicn and other
anticipated transient and abnormal environmental operating.conditions.

e. The validity of thermal and reliability.analytic and design parameters”
under critical operating conditions.

5.2.2.1.1 ~. The test.apparatus, test equipment, instrumen-
tation methods and accuracies used for this test shall be in accordance with
MIL-STD-81O.

5.2.2 .1.2 of test item in test f@,.lJLy .. The test chamber
installation shall be designed to be representative of aircraft avionioa bay
conditions. The cooling air (where applicable) shall be separately controlled,
and ehall be supplied through fully representative inlet ducting and LRU
exhaugt conditions. Heat sources reDreaenting ad.iacentavicnics LRUS shall’be
included. The avionica rack assemblyshall b= us~d.

46
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5.2.2.1.3 for cool~n test. Instrumentation shall
provided to “measurethe following items, as applicable, during testing.

5.2.2.~.3.~ ~

a. Ambient temperature external to the test chamber. ~:
,.

b. Bulk temperature of the coolant“enteringthe te”stchamber ducting; ~‘

c. Ambient temperature surrounding the LRU under evaluation.

d. External surface temperatures of the LRU under evaluation; frent, top,
bottom, and sides. The measurement shall be representative of the‘average
surface temperature. When hot spota, caused by concentrated internal heat
aourcea’,are present, several measurements shall be required to obtain an
average surface temperature.

.,

e. Temperature of surfacea facing the test unit.

f. Power input of simulated LRUS, aa applicable.

g. Bulk temperature

h. Ambient pressure

i. Chamber pressure

5.2.2.1.3.2 ~

of the coolant exiting the unit.

external to the test chamber.

external to the LRU under evaluation.
. .

be

Temperature measurements internal.to the LRU shall include, as a tinimum, the
following:

a. The three highest ~wer diaaipating components in each of the three highest
power dissipating subassemblies.

b. The three

c. The three
transformers,

d. The three

e. The three
to operate at

moat temperature-critical ‘components in the LRU. “‘ ‘

hottest components of each type, such as resistors, capacitors,
and power devices.

components with the largeat thermal inertia.

components in the LRU which are required, by performance reasona,
or”near their maximum performances level.

f. Each component that dissipates 10% or more of the”LRU1s input power,

8. The component on each circuit board or subassembly with the highest “’
predicted failure rate.

h. Other thermal interfaces, such se the positions of overtemperature
indicators, heat sink surfaces, and heat exchanger mechanical interfacea.

i. A maximum of 50 parts shall be instrumented, unless otherwise speaified.
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5.2.?,1 .3.3 ~. LRU functional measut’8mentsehall
include the following: . . ..,. :,.

a. The pressure drop (in mm of water) from the cooling air inlet,of the LRU a
under test to the outlet or exhaust port shall be determined. The pressure
drop shall not include SOY drop across metering devices external to ~~e LRU or
other miscellaneous losses. This test shall be conducted at a cooling air
inlet temperature of +2T°C t2°C with the allocated flow for the LRU heat
dissipation.

.
b. Bulk temperature of the coolant entering the test un$t. ..

,.
c. Mass flow rate of the coolant through the ,.testunit. .

d. Test &it’s heat dissipation. (Equal to,power inp’utto the test unit minis
power output from the test unit not dissipated as heat.) .

.’

e. Test unit’s functional performance characteristics.

5.2.2. ~.h ~. The required test procedures shall.be ae
follows:

5.2.2 .1.4.1 Sten (l) - h~ . Measure the total wattage input and
determine the actual heat dissipation in watts for all modes of.electrical
operation for which the equipment was designed; such as standby, receiving, S.nd
transmitting. These measurements shall be made at,the laboratory ambient
temperature, which shall be recorded. Identify the electrical operating mode
corresponding to maximum steady-state heat dissipation (see 3.1. 10).

5.2.2 .1.4.2 St&P (2) - o~e drOD ‘thrwsb LRu ver~
e

.
ZPs shall be measured at +27°C, end the rated flow per V.2.2 .2.

5.2.2 .1.4.3 “SteD (3)
~. With the test unit operating at maximum steady-state heat
disslpat ion, the equipment shall be stabilized at the,conditions stated below:

a. Sea level shall be +71?C ambient temperature, inlet cooling air shall be
+400c. .,.!

b. Maximum altitude and ambient temperature shall be in accordance with
figures 7, inlet cooling air shall be +40°C. Maximm altitude shall be
limited to the maximum altitude ospabllity. of the. teset facility or 70,000

~’ feet, whichever is lower.

c. Sea level shall be -54°C ambient, -54‘C cooling air.

I
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5.2.2 .1.4;4 5tieD’ (4) - tr . Transient. thermal
environments shall be nonoperational eoak to stabilized +71 ‘C, ambient. +40°C
cooling air inlet operation at maximum steady-state heat dissipation. cooling
air flow shall theri be shut off for’ 5 minutes. Cooling air flow shall be’
restored at +40°C, and all conditions shall be restabilized before transition
to ‘-54°C ambient and -54°C oooling air temperatures.

5.2.2.1.4.5 w(~~-~ . With the equipment.
operating at maximum steady-state heat dissipation, the cooling air temperature
shall be adjusted to +480c.and the flow rate to 80 K. hr-l kM-l (See figure
curve B). Ambient temperature shall be adjusted to +95°C, and the”‘equipment
ehall continue operating for a total period of 30 minutes.

8,

5.2.2.2 ~

5.2.2.2.1 ‘~. An analysis or test of the rack or tray
ehall‘be’conducted by the rack or tray supplier to ensure that the rack cr tray
meets the’defleotion and bending requirements, under’specifled conditions of
load; and that the rack has the required atr,engthto resist all operational
etresses, in accordance with 4.3.2. ,.

5.2.2.2.2 1 evallx Dromam . A program shall be developed con-
taining a series of tests integrated into LRU development. Tests shall be
designed and echeduled to provide design feedback information, and shall be
conducted as”early as possible and throughout LRU development. MIL-STD-810
shall be used as a source for teat techniques, procedures, tolerances, and
data reduction methods. Test criteria shall be tailored to specific test
objectives. Testing should be primarily wideband random vibration. However,
acouat ic noise, narrowband random vibration, sinusoidal vibration, shcck, or
acceleration (steady load ) may be used ae diagnoatic tcols or for specific
objectives. Tests shall be conducted on selected items from component, sub-
aaeembly, brassboard, engineering model, and preproduction hardware. Teste
shall be designed to provide diagnostic information and to evaluate performance
and life under stress. In general, both goals ehall be pursued in each test
‘butsometimes more limited objectives are appropriate’,;such as when trouble
shooting. Diagnostic information shall include such things as vibration mode
shape, frequencies and damping,“relative moticns between structures, sub-
assemblies, or components, and static deflections of structures. Special
attention shall be given to assuring that chassis, subassemblyy, and component
resonant frequencies are separated to minimize amplification of input motions.
This is important to avoid problems due to tranaient loads and vibration. A
recommended inethodof evaluation under stress is tc increaee teet eeverity
progressively until failure occurs or performance deteriorates.

5.2.2.2.2,1 Determination of rescnant frequencies, mode”shapee, and damping
shall be key elemente in conductins and utilizing results or dynamic tests.
Reaonancea shall be detected visually’(strobe light), by sound (changes in
level and pitch), and with instrumentation (accelerometers,velOcitY pickups,
microphones, prcximity pickupe). Detecticn of motions inside clcse equipment
ehall be necessary). This shall also include covers with windows or holes, or
covers removed (where structural respOnse is not significantly ohanged) as well
ae instrumentation.

;rg
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5.2.2.2.3 ~. The mechanical evaluation teet
report shall contain a summary of the mechanical evaluation test program to
show through program resulta that.the LRU i.s qualified. It shall aleo include
test hardware descriptions, test criteria, and summaries of data and failure ●
analyses for each test. ..

5.2.2.3
.’.!.

5.2.2.3.1 C eva~ A test shall be perform& to determine
compliance with 4.2.4, accordi& to the epecific,rsquiremente of~MIL-STD-461
and t41L-STD-462,contained in the detailed equipment specifioation.

5.2.2.3.2 ‘~. A test shall b?’ performed
to determfne compliance with MIL-E-6051 on a total system basis. with. all .LRUS
installed.

5.2.3 ~. A test shall be conducted to ensure
that the avionics equipment, including trsys, racks or shelf, meet weight,
vibration and acceleration requirement in accordance with ,4.2.1.4,4.2.6.4 and
4.2.6.5. Verification by analysis, almularity, or other types or testing, in,
lieu of
the teeting epecff ied, herein, shall be aub ject to. approval by the procuring
activity. ,,

I 5.2.4 for oth~. The epecified environmental’
testing shall be In accordance with .~_,methods of. MIL-STD-8 10.

I 5.2.4.1 khuuUUY. Unless otherwise specified,. each LRU,and rack’ shall be
tasted in accordance with t4ethod 507.1, procedure 1. ●

1 5.2.4.2 Ealn. Unless otherwise specified, each LRU md FSC’kshsll’be.tested
in accordance with Method 506.1, procedure 1. .

5.2.4.3 ~. Unless otherwise epecified, each LRU.and raok shall be
tested in accordance with Method 510.1, procedure 1. .

~ 5.2.4.4 ~. Unless othsrwise specified, each LRU and rack’shall be tested
in acco~dance with Method 508.1, procedure 1.

5.2.4.5 ~. Unless otherwiee specified, each LRU and rack .ahall
be tested in accordance with Method 509.2, procedure 1. .,

I 5.2.4.6’ ~. Unless otherwise,specified, each’LRU~and rack
shall be tested in accordance with Method 511.1, procedure 1.

1“ 5.2.4.7 ~. Unless otherwise specified, each LRU shall be
tested in accordance with Method 516.2, procedure V.

I

I
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6., NOTES . . .. . . . .

● 6.1 ~. It is intended that this standard shall be provided.~or use
by using oommands, avionios development agencies, airframe manufacturers, and
avionics/electronicsmanufacturers. It is recommended that the dimensional
standards, environmental oontrol parameters, and thermal design criteria and
guidance set forth in this standard, be ueed by all military organization for
aircraft equipment interface designs, and when speoifying and developing new
electronic systems.

6.2 ~. This standard is issued for the benefit;?~.ai~-
craft equipment designers to provide guidance in making adequate provision for
avionics mounting and oooling in the specification and initial layout phases
of aircraft design, with due,regard for future avionics suite update and recon-
figuration needs; and to avionics designers to define an avionics packaging
configuration and environmental specification that is compatible with those
standard aircraft interface design provisions.

6.3 ~. When this standard ie used in an acquisition, the data
identified below shall be delivered only when the task paragraph(e) applicable
to the specific DID is applied in a oontraot and the applicable DID is
specified on the DD Form 1423, ‘Contract Data Requirements List (CDRL)n. DD
Form 1423 is not used and DAR 7-104.9(n) (2) ie cited, the data identified below
shall be delivered in accordance with requirements specified in the contract or
purchase order. Deliverable data associated with the requirements of this
standard are oited in the following paragraphs.

“e Bwamwkw. AR@+uum

4.1 Program Plane DI-M-30413
.4.2.7 Environmental Design DI-R-7125

Criteria and Test Plan,
Environmental Test Report DI-R-7127

5.2.1 and 5.2.2 Quality Program Plan(s) DI-M-30413
5.2.2 .2.2 Vibration and Acoustic

Anslyis DI-S-30581
5.2.2.2.3 Vibration and Noise Teet

Rec.ort DI-T-30735
5.2.3 Subs~stem,DeeignAnalysis

,DI-S-3581
(Copies of DIDs required by ma%f%urir.v in connection with specific acquisi-
tion functions should be obtained from the Naval Publications and Forms Center
or as directad by the contracting offioer.)

Custodians: Preparing activity:
Air Foroe - 11 Air Force - 11
Army - AV
Navy - AS (ProjeotNo. GDRQ-0019)

Review activities: Usar activities:

- Air Force - 85 Navy - MC
Army - MI
Navy - EC

. u.s. GOVERNMENTPRINTING OFFICE,1985.505-038:227Q9
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