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MIL-A-8591G
i December 1983
SUPERSEDING
MIL-A-8591F
30 January 1979

MILITARY SPECEFICATION

AIRBORNE STORES, SUSPENSION EQUIPMENT AND
AIRCRAFT-STORE INTERFACE (CARRIAGE PHASE);
GENERAL DESIGN CRITERIA FOR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

}. SCOPE

1.1 Scope. This specification sets forth general structural and
mechanical design criteria to which airborne stores, suspension equipment and
their associated interfaces shall be designed. Provisions are included to
promote cross-utilization and servicing capability among military aircraft of
alt services of the Department of Defense and various NATO country aircraft.
Guidance is provided for design, analysis, test, and documentation of airborne
stores, suspension equipment and the alrcraft-store iInterface during captive
operations. Acquisition of airborne stores and related suspension and release
eguipment shall be covered by a detail specification or drawing to be prepared

by the contractor or acquiring activity.

1.2 Extent. This specification contains general criteria that shall be
used to design, analyze, test and document the development of airborne stores,
suspension equipment and other details of the interface between the store and
the aircraft suspension equipment.

1.3 Conforming requirements. Alrborne stores and associated suspension
equipment shali conform to this specification and shall perform in service
with minimum possible restriction on the aircraft flight envelope.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unless otherwise
specified, the following specifications, standards, and handbooks of the issue
listed in that issue of the Department of Defense Index of Specifications and
Standards (DoDISS) specified in the solicitation form a part of this
specification to the extent speciftied herein.

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: Engineering Specifications and Standards Department (Code
93), Naval Air Engineering Center, Lakehurst, NJ 08733, by using the
self-addressed Standardization Document Improvement Proposal (DD Form 1426)

appearing at the end of this document or by letter. .
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SPECIFICATIONS
MILITARY
MIL-T.7743 Testing, Store Suspension and Relnase Eaquipment
General Specification for.
MIL-M-8856 Missile, Guided, Strength and Rigidity, General
Specificatlon for.
MIL-A-8860 Afrplane Strength and Rigidity, General
Specification for.
MIL-A-8868 Airplane Strength and Rigidity, Data and Reports.
MIL-A--8870 Airplane Strength and Rigidity, Vibration,
Flutter, and Divergence.
STANDARDS
MILITARY
MIL-S7D-210 Climatic Extremes for Military Equipment.
MIL-STD-810 Environmental Test Methods.
MIL-5TD-2088 Bomb Rack Unit (BRU) “Aircraft, General DeSng
Criteria for.
MS3314 Lug, Suspension (1000 Pound Class) Alrborne
Equipment.

2.1.2 Other Government documents, drawings, and publications. The
following other Government documents, drawings, and pub]icat1ons form a part
of this specification to the axtent cnnr“lflnd herein.

DRAKWINGS

NAVAL AIR SYSTEMS COMMAND

1555268 MK 14 Mod O tug.
1380540 MK 3 Mod O Lug.
PUBLIC.T ONS

NATO STANDARDIZATION AGREEMENTS

STANAG 3441AA Desmgn of Airborne Stores for Fixed Wing Aircraft
) : and Helicopters.
STANAG 3558AA Location of the Electr1ca1 Control Connection for
' Aircraft Stores other than Missiles for leed Winn
_ Aircraft.
STANAG 3575AA Requirements for Aircraft Store Ejector Racks for
Fixed Wing Aircraft.
STANAG 3726AA Bail (Portal) Lugs for the Suspension of Airborne

Stores for Fixed Wing Aircraft and Helicopter.
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AIR STANDARDIZATION COORDINATING COMMITTEE - AIR STANDARDS

AIR STD 20/10 Ejector Racks for Conventional Munitions.

AIR STD 20/13 Suspension Lugs, Reinforced Areas, and Design
Load Criteria for Droppable Alrcraft Stores.

AIR STD 20/15 Suspension Lugs for 1000 Pound Class and 2000 to
5000 Pound Class Stores.

AIR STD 20/17 Mechanical Arming Wire Connections Between

Airborne Armament Stores and Associated
Suspension Equipment.

AIR FQRCE LOGISTICS COMMAND REGULATION
AFSCR/AFLCR 80-28 Aircraft/Stores Compatibility Program.

NAVAL AIR SYSTEMS COMMAND

NAVAIRINST 3710.7 Alrcraft/Store/Suspension Equipment
Compatibility, Store Handling-lLoading Equipment
Compatibility, and Flight Operating Limitations
for Aircraft Carrying Stores.

(Copties of specifications, standards, handbooks, drawings, and pubtications
required by manufacturers in connection with specific acquistion functions
should be obtained from the contracting activity or as directed by the

contracting officer.)

2.2 Other publications. The following document forms a part of this
specification to the extent specified herein. The issues of the documents
which are indicated as DoD adopted shall be the issue listed in the current
DoDISS and the supplement thereto, if applicable.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Y10.7-1954 American Standard Letter Symbols for Aeronautical
Sciences.

(Application for copies should be addressed to the American Natlonal
Standards Institute. 1430 Broadway, New York, NY 10018.)

(Industry association specifications and standards are generally available
for reference from libraries. They are also distributed among technical
groups and vusing Federal agencies.)

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this
specification shall take precedence.
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3. REQUIREMENTS

3.1 Terms and nomenclatures. U.S. Standard Atmosphere, normal atmospheric
property variations, design analysis, test and reporting nomenclatures to be
used shall be those equivalent to appropriate and applicabie terms and
nomenclature used in the related basic airplane design specification
MIL-A-8860 or as specified in the contract documents by the acquiring
activity. Definitions and symbols shall be in accordance with 6.3.

3.2 Design strength. The airborne store and associated suspension
equipment shall have the strength and rigidity to support the forces and
moments resulting from the loading conditions specified herein (see 3.11).

For limit, yield, and ultimate conditions, stress analysis and tests shall
demonstrate that allowable stresses are not exceeded. The service life of the
structure must equal or exceed the specified life required in the applicable
contractual document.

3.2.1 Limit loads. Unless otherwise specified, the maximum loads expected
in normal operationat employment of stores ind suspension equipment,
designated herein as the 1imit loads, are used in this specification and
referenced specifications and formulas.

3.2.2 VYield loads. WUnless specific yield loads aré delineated, yield
loads are obtained herein by multiplying 1imit loads by 1.15, which is denoted
the yield factor of safety (yield factor of safety is 1.0 for Army
applications). The effects of deformation remaining after application and
removal of yield loads shall not exceed those prohibited in 3.3.

3.2.3 Ultimate loads. Except when specific ultimate loads are delineated,
ultimate loads for suspensron equipment or airborné stores while in the
captive phase (store is within the sphere of influence of the aircraft as
defined in MIL- M-8856) are obtained by multiplying the limit loads by 1.50,
which is the ultimate factor of safety for the captive phasé. The airbarne
store or associated suspension equipment shail not fail during application of
ultimate Joads. Fallure is constituted by unintended separation of the store
from the suspension equipment, separation of any part of the store or ‘
suspension equipment at ultimate or lower 10ads, or a material fracturé of the
store or suspension equipment.

1.3 Deformation. The permanent deformations r'p:ulHnu from ﬂmhf or

MRt W AR L AT -

structural test articles being loaded statically; cycllcally. or dynamically
with yield loads shall be combined with any thermal deformation due to
application of design temperature. If the thermal deformation should bé in a
manner which would reiieve the yield deformation, the more critical
deformation shall be considered. The deformation considered shall not:

a. Inhibit or degrade the mechanical operation of the store or
suspension equipment, or of the carriage aircraft.

b. Adversely affect the aerodynamic characteristics of the store,
suspension equipment or the carriage aircraft.

C. Reqguire repair or replacement of parts.
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3.4 Design loads. The design lfoads shall include thermal effects and
aeroelastic structural deformation. Magnitudes and distribution of loads
shall also fnclude effects of structural dynamic response resulting from

transient or suddenly applied loads as defined by the acquiring agency or

derived by the contractor tn a rational manner acceptable to the acquiring
agency.

3.5 Store classification. This specification shall be used for both
ejected stores and ratl launched stores. Detalled characteristics of each of
these stores are given in the following paragraphs.

The maximum gross weights of ejected stores shall

Thic actual unlnhf and any attainable logcar

A ww e i S W

3.5.7 Ejected stores.
include all rﬂsngsab]n ftems.
weight, shall be used in the determination of design loads and establishment
of the store weight class for selection of suspension lugs. Store weight

classes, approved lug types and spacing for each class are listed in Table I.

3.5.2 Rail launched stores. The maximum gross weight and other
characteristics of rall launched stores are listed in Table II. Each class
has unique hanger/rall mechanical interfaces. Table III fllustrates the
typical hanger configuration for each class of rail launched stores.

Generally the hangers are elther an internal T-shaped hanger (Figure 10) or an
external U-shaped shoe (Figure 11).

TABLE I. Approved lug confiquration for aircraft stores.
Number Lug
Weight class Welight range of lugs | Spacing, inches figures Remarks
T
100 20 to 100 2 14 (see figure 4) ) -
1,000 101 to 1,450 2 14 or 30 or both 2 or 3 1/
(see Figures 4, 5
or 6)
2,000 1,451 to 3,500 2 30 (see Figure 6) 3 -
12,000 3,501 to 12,500 - (see Figure 7) - 2/
Over 12,500 | 12,501 and up - (see Figure 7} - 2/

1/ Stores iIn this weight category may require 14-inch or 30-inch spacing, or

both.

length, diameter,
will be carried.

Only Figure 2 lugs shall be used for 14-inch spacing.

The decision as to which spacing will be required will be found in
the store detaill specification and will be a function of store weight,
moments of inertia, and types of alrcraft on which it
Only Figure 3 lugs shall be used for 30-inch spacing.

2/ In most instances, stores in this weight category will be sling suspended
in bomb bays.
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TABLE II. Typical rall launched store characteristics.
Weight Height Diameter Caunch
class (1b) {in.) Type Range type
300 < 300 <7 Air-to- Short Rail
air
600 300 < 10 Air-to- Medium Rail/
air eject
600 1000 > 10 Air-to- Medium Rail/
surface eject
TABLE IIT. Rail launched store configurations
Height
class Forward hanger 1/ Aft hanger 1/
2260 —w  p— 2260—+ p—
300 I { |
IAlm——1 r—— 723"‘1 r——?
600 ”’5]1\\

1/ Dimensions are in inches.

3.5.3 Center of gravity. The center of gravity (cg) positions to be
considered for design shall be the maximum forward and aft positions for the
gross weights of 3.5, including all distributions of mass items for the store
during ground use, caotlve flight, and operational conditions Additlnnal
center of gravity positions within this range that produce critical loadlngs
shall be examined.

3.6 Thermal criteria. The design of the store and suspens1o equipment
shall provide for the cumulative heating effects from the llltél‘l‘a and

external thermal environments as defined in 3.6.1 and 3.6.2.
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3.6.1 Internal. Heating effects shal) be considered for internal thermal
environmental areas of the store and suspension equipment caused by, but not
limited to, operation of electrontc systems and ejection cartridges prior to,
during, and after separation.

3.6.2 External. The external thermal environment shall be considered
which results from cooling and heating effects on external areas of the store
and suspension equipment caused by, but not limited to, aerodynamic heating
and operation In ambient atmospheres consistent with both the cold and hot
atmospheres prevalent at the specified operational altitudes, as covered in
MIL-STD-210, or the system specification.

3.7 Service life. Service life shall be deflined. Service life design
shall be a function of external loads resulting from pressure, osciitatory
forces, shock and transient loadings, temperature effects., transportation, and
storage consistent with the specified or Intended operatlonal use.

Appropriate durability and damage tolerance analyses shall be performed to
document that the required service 1ife is satisfied for the planned
operational use. A qualification test program shall be conducted which shall

adequately demonstrate such analyses.
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3.8.1 Suspension lugs. Suspension lugs shall conform to drawings listed
fn Figqures 1, 2 and 3 and shall be applicable to the welight class shown in
Table I. If variations from these requirements are considered necessary for
certain kinds of stores, formal justification and request are needed, and
written approval by the acquiring activity shall be obtained prior to use.

3.8.1.1 Lug strength. The minimum strength of suspension lugs shall be as
specified in Flgures 1, 2 and 3. The weight clags, as determined in
accordance with 3.5, shall be used for selection of the type of suspension
lugs to be used on the store. Other suspension lug designs shalil comply with
the load requirements specified in 3.110.

3.8.1.2 Lug number and iocation. Tandem two-iug suspension shaii be the
minimum lug configuration. Any other means of suspension shall requfre that
the acquiring activity designate or approve a suspension configuration. The
number of suspension lugs and the spacing, by welght class, shall be as
specified In Table I. Lug location with respect to the store cg shall be the
most practical location consistent with the characteristics of the airborne
store carriage alrcraft, and separation and handling requirements. The store
cg shall be centered on the lugs within + 3.0-inches unless otherwise approved
by the acquiring activity. All lug locations, dimensions, and allowable

= ol | .. = ] [ -y "
n rigures &4, 5, O and 7.

tolerances are specified |

3.8.1.3 Lug well details. The lug wells for the 1000 and 2000 pound class
stores shall conform to the requirements spec!flied in Figures 8 and 9
respectively. The lug well axis shall be within the store reinforced areas
(see 3.9) and perpendicular to the longitudinal axis of the store within a
tolerance of + 0.5 degree.
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3.8.1.4 Design acceptance. Appropriate drawings, illustrations, propbsed
store designs and data describing and substantiating the use of suspension tug
dimensions, strengths and locations specified herein shall be submitted to the

3 +iuib Frr ~ Fanra
acquiring activity for acceptance pricor to incorporating the lugs in stores

for use on standard suspension equipment. The design shall not conflict with
NATO STANAGs 3441AA, 3558AA, 3575AA and 3726AA and AIR STDS 20/10, 20/13,
20/15 and 20/17 (see 6.4).

3.8.2 Rail launched _hangers. Two types of hangers are used to support
rail launched stores. These are either an internal T-shaped hanger or an
external U-shaped shoe. Figures 10 and 11 illustrate the general
configuration of each. Detail dimensions and material types shall be provided

hy +ha :rnnir1nn arfiulfu
J LT [ ] Iy WL Li¥iu

3.9 Store reinforced areas. Store reinforced areas shall conform to, the
dimension, location, and load requ1rements of 3.9.1, 3.9.2 and 3.9.3.
Strength requirements shall conform to 3.9.4.

3.9.1 Sway brace areas. The sway brace area for stores with 14-inch lug
Spac1ng shall be as specified in Figures 4 and 5; for stores with 30-inch
spacing shall be as specified in Figure 6; and for heavy stores shall be as
specified in Flmlrp 7.

3.9.2 Ejector areas. Both internal and external carriage stores shall
have ejector areas as specified in Figures 4, 5, 6 and 7. The store ejection
velocities, store attitude control, and the load time histories on the ejector
area of the store shall be as specified in the detail specification or by the
acquiring activity.

3.9.3 Cradl1ng'and handling areas. As a minimum, all stores shall have
cradling and handling area(s) of the size specified in Figures 4, 5.and 6 for

the appllcable store category The store in Figure 7 shall sustain cradling
and handling loads on any parts of the skin beneath the strongback region.

(£

 J
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1716 X 45°

THREAD 1/4.10 UNC.JA

' 1716 RAD
S65 DA g CONSTANT
'—- oo |B[r Dz.0s®
-.010

MINTMUM LUG STRENGTH;

- U

SECTION A-A

12000 LBS IN

DIRECTION "w'* WITHOUT RUPTURE

-t 543 :,015

(D] ®los @]

7o MAXIMUM
DRAFT ANGLE
TYPICAL

1557
A 125 miMum FLAT
1/6 RAD TYP
| —T
: 834
1.018

"THREAD RELIEF
FULL RaADIVUS

% .10 DIA MIN

SECTION C.C

NAVAIRSYSCOM DWG 1555268, MK 14 MOD 0 LUG, DEFINES THE EXACT DETAIL REQUIREMENTS OF THE
100-LB CLASS LUG. THESE DATA PROVIDED AS INFORMATION ONLY,

DIMENSIONS ARE iN iNCHES.

FIGURE 1.

Lugs for stores in 100-1b weight class.
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i 1 2.375 MIN
B_..é\@—" 1.596%- 020
o : -.000
j
C"J .062 x 60°

THREAD 1.750-12 UN-JA

|:::| PITCH DIAI

SECTIOR A-A

MINIMUM LUG STRENGTH: 40,000 LBS
IN DIRECTION **W'* WITHOUT FRACTURE

50 ..

/- -14 MIN FLAT
.25 T... .030

RAD 1-012 -.000

1.000 MIN + +.03

UPPER SURFACE
OF STORE (REFERENCE)

.250 RAD

SECTION C-C

MS3314 DEFINES THE EXACT DETAIL REQUIREMENTS OF THE 1000-LB CLASS BOMB LUG.

THESE DATA PROVIDED AS INFORMATION ONLY.
DIMENSIONS ARE IN INCHES.

FIGURE 2.

14-inch spaced lugs for stores in 1000-1b welight class.

10
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-] 3828
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N e 2 e
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| l 7°15° / SURFACE
: : : OF STORE
i ' \ 1 ”222222/2/2/2222222” {REFERENCE)
\ !
.$00.12 UN-JA
C THREAD 2.500.12 U SECTION C.C

{-A-|P1TCH DIA]

NAVAIRSYSCOM DWG 1380540 MX 3 MOD 0 DEFINES THE EXACT DETAIL REQUIREMENTS OF THE 2000-L8
CLASS BOMB LUG. THESE DATA PROVIDED AS INFORMATION ONLY.
DIMENSIONS ARE IN INCHES,

FIGURE 3.

30-inch spaced lugs for stores up to 2,000-1b welght class.
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€ ELECTRICAL SERVICE CONNECTOR
PRIMARY LOCATION,SEE NOTE c

€ ELECTRICAL §¢ ELECTRICAL SERVICE CONNECTOR
FUZE esector AUXILIARY LOCATION,SEE
CONNECTOR \\REA NOTE ¢ /— SEE NOTE b.
14.00 4,03 | 13.50 £.25 .
S‘NA::::CE ——— . - AREA FORFUEL
CONTROL AND
, a-19.00 1.25 SERVICE
4.0} SEE 1.9.2 ]‘*3'5 .2 y CONNECTIONS
5.0 MIN SEE NOTE & I et — 8.0 — [
OR SEE 1.9.4.1 + \l 12.
8.0 MIN i@ SN ]n+\_,>.t __/i\_-. 4
4 TR -

8.0 MIN ——-l [ ‘ . l—-—e.o MIN
2.0 MIN —m e ol 2.0

. .
lw—wl 7.0SEE3.8.12
2.0 MIN o] e ! |eu2.0 MIN

6.0 MIN --| — = [~ 6.0 MIN
V7 A/

7
- 2.7 47,
90° \Z

CRADLING AREA

SEE 3.9.3 —~4———FORWARD SEE 3.9.3

NOTES:
s. A MINIMUM 0.625 INCH CLEARANCE SHALL BE PROVIDED BETWEEN THE RACK LOWER SURFACE AND THE STORE
UPPER SURFACE. THIS CLEARANCE SHALL NOT APPLY TO RACK HOQKS, BRACES, EJECTORS, STORE LUGS OR
SERVICE CONNECTIONS.

b. LUG AND LUG WELL AXES SHALL BE NORMAL TO THE STORE LONGITUDINAL AXIS WITHIN +1/2* AND IN
THE SAME PLANE WITHIN :1/2'

c. THIS LOCATION MAY BE INCOMPATIBLE WHEN OLDER STORES OR AIRCRAFI’ ARE MIXED WITH NEW ONES:
IF S0. DUAL CDNNECTORS SHOULD BE PRDVIDED

d DIMENSIONS ARE IN INCHES.

FIGURE 4. Location of store case components, 14-inch lug stores,
for carriage on l4-inch lug racks. .

12
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@ ELECTRICAL SERVICE CONNECTOR

¢ ELECTRICA PRIMARY LOCATION,SEE NOTE c

FUZE
CONNECTOR
§ ELECTRICAL SERVICE CONNECTOR
AUXILIARY LOCATION, SEE KOTE e,
EJECTOR $EE NOTE b.
AREA -
SWAY BRACE AREA\ < 14,00 3. o: u S0 +.25 /2:54;::3:::?5“'“
CONNECTIONS
"~ 19,00 +.25
4.0 - SEE 3.9.2 \““" f""""‘ 2.2 ¥ : /
I SEE NOTE & : ——]— .0 — e 16.0 —— ol
) 5omm SEE 3.9.4.1 i C\ i
S e - .
RﬂMfN P 1 ‘I’z:‘r_‘rr-}t'r ’a
* iy SNNUN [ NYONN
|
momuJ~— 2.0 MIN 6.0 MIN
—omi Lee 2.0 N
3\ - T > - -
7.0 SEE 3.8.1.2
6.0 MIN ——= 2.0 NIN 6.0 MIN
2.0 MIN =] =
27 2%
\J %Y _J
\\chmuuc AREA
SEE J.9.3 4 FORWARD SEE 3.9.3

NOTES:

c.

d,

A MINIMUM 0.625 INCH CLEARANCE SHALL BE PROVIDED BETWEEN THE RACK LOWER SURFACE AND
THE STORE UPPER SURFACE. THIS CLEARANCE SHALL NOT APPLY TQO RACK HOOKS, BRACES,
EJECTORS, STORE LUGS OR SERVICE CONNECTIONS.

LUG AND LUG WELL AXES SHALL BE NORMAL TO THE STORE LONGITUDINAL AXIS WITHIN £1/2°
AND IN THE SAME PLANE WITHIN 21/2%,

THIS LOCATION MAY BE INCOMPATIBLE WHEN OLDER STORES OR AIRCRAFT ARE MIXED WITH NEW ONES,
tF 50, DUAL CONNECTORS SHOULD BE PROVIDED.

DIMENSIONS ARE IN INCHES.

14-1nch luq stores,
h lug racks.
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& ELECTRICAL SERVICE CONNECTOR
PRIMARY LOCATION, SEE NOTE ¢

G ELECTRICAL FUZE CONNECTOR

[-EJECTOR AREA AREA FOR FUEL,

SEE 3.7.4.1 CONNECTIONS

; —11.00 .25
SEE J.9.2 4.0 ps- " n+°.ooo l . . .
o 7 .0.125 SEE NOTE a.
SWAY BRACE

10.0 AREA ™ "““_ }l\ -L—u_o:l——-! j
f """ i A Vbt e Aot ) W st il St -

 ACONRNN S R I —{

; - 6.0 MIN -

1 / 2.0 MIR 6.0 MIN o {a-3.0 MIN
S , i
SEE 3.8.1.2 Let-15.0 _...{
- 30.00 +.03- |
'// :

70 . , ®
90° W CRADLING AREA-/ L 5.50 +.25 ’
: —— SEE 3.9.3 —5.50 +.25

SEE 3.9.3 FORWARD € ELECTRICAL SERVICE
CONNECTOR ,AUXILIARY

LOCATION,SEE NOTE ¢

NOTES: _ .
a. A MINIMUM 0.625 INCH CLEARANCE SHALL BE PROVIDED BETWEEN THE RACK LOWER SURFACE AND THE STORE
UPPER SURFACE. THIS CLEARANCE SHALL NOT APPLY TO RACK HOOKS, BRACES, EJECTORS, STORE LUGS OR
UMBILICAL CONNECTIONS.

b. LUG AND LUG WELL AXES SHALL BE NORMAL TO THE STORE LONGITUDINAL AXIS WITHIN £172° AND IN THE
SAME PLANE WITH +1/2°.

c. THIS LOCATION MAY BE INCOMPATIBLE WHEN OLDER STORES OR AIRCRAFT ARE MIXED WITH NEW ONES.
IF SO. DUAL CONNECTORS SHOULD BE PROVIDED.

d. DIMENSIONS ARE IN INCHES.

FIGURE 6. Location of store case components, 30-inch lug stores,
for carriage on 30-Inch lug racks.

14
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SEE 3.9.4.1 } 28.0 -
5.0 23.0 -
SWAY BRACE AREAS eet——15.0 ——w—q SEE 3.8.2
SEE 3.9.1 +0.000
T~ 2.0 ] I—-—n.o_ 0.125

SEE NOTE #

%
7

' i b
10.0 ] o~
/

/ /7 L.o /I ~co ls.o::.o:

EJECTOR AREA LECTRICAL FUZE CONNECTOR
SEE 1.9.2 A

FOR CRADLUING AREA SEE L9.]

30.00 :.03 LUG SPACING, IF USED

NOTES:

a. IF USED, LUG AND LUG WELL AXES SHALL BE NORMAL TO THE STORE LONGITUDINAL AXIS WITHIN
2172 AND IN THE SAME PLANE WITHIN 21/2°,

b. DIMENSIONS ARE IN INCHES.

FIGURE 7. Sway brace and ejector areas for heavy stores

(ref Table I).
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SPOTFACE

p— B

C-—————--!

TOP OF STORE

V 4 ) — /l i
: T A —
CHAMFER 45° g (ﬁgfl

TO MAJOR DIA 4

| -
l.kn—dn—a; F-—S?

UNDERCUT TO MAJOR DIA
OF THREAD "

GEOMETRY OF LUG WELL CONNECTION

TO STORE UNSPECIFIED vt

TABLE OF DIMENSIONS -

* A | 0.624 in. minimum full thread

B | 1.870 D _in.

C { 1.750 in. 12 UN-28 Thread

* p | 0.177  +0.010 in.
-0.0i0

. E §0.749 +Q.141 in.
t 3. -0.0(‘)0 v
4 These dimensions are mandatory for the u.s,

and advisory for other participating nations

t

that have agreed tg STANAG 3441AA and AIR STD

20N3.

FIGURE 8. Threaded lug well for 1000 1b class stores.
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SPOTFACE

1op oF sroa’e 7 !— c -‘
: 7
/.

Load ~}

CHAMFER 45°TO
MAJOR D1A

f‘———b

GEOMETRY OF LUG WELL

P YT Y L ET TOa N

CONNECTION 7O STORE

UNDERCUT TO MAJOR DIA

UNSPECIFIED OF THREAD
@ TABLE OF DIMENSIONS
* A ] 1.14 in. minimum full thread
B | 2.620 D in
C | 2.500 in. 12 UN-2B Thread
* D | 0.210 +0.010 fin.
-0.010

. € |1.350 +0.000 Iin.

* These dimensions are mandatory for the U.S.
and advisory for other partlcipating nations
that have agreed to STANAG 3441AA and AIR STD
20/13.

FIGURE 9. Threaded lug well for 2000 1b class stores.
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RAIL

LAUNCH LUG
STORE

FIGURE 10. Example of int@rnal T-shaped hanger.
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RAIL
LAUNCH LUG
———— STORE
\F

FIGURE 11. Example of external U-shaped shoe.
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3.9.4 Reinforced area strength. Unless otherwise specif!ed by the
acquiring activity, stores with reinforced areas described in 3.9 shall be
capable of withstanding the loads specified in 3.11 without failure.

3.9.4.)1 Sway brace pad areas and span. Reinforced sway brace pad areas
shall be provided in the store design for a minimum of 2.5 inches
circumferentially on either side of the lug centerline for 100-pound weight
class stores, a minimum of 4.0 inches circumferentially on either side of the
lug centerline for 1000-pound weight class stores, and a minimum of 5.0 inches
circumferentially on either side of the lug centerline for heavier weight
class stores (see Figures 4 through 7).

3.9.4.2 Cradling and handling area strength. The strong area on the
bottom of the store shall be capable of withstanding loads equal to three
times the weight of the store without permanent deformation (see 3.11.7.3).

3.10 Store/suspension equipment interface design. This specification
defines procedures for use in developing loads for the desngn of stores and
associated suspension equipment. When this specification is used for the
design of suspension and rélease equipment, it shall be applied in conjunction
with the appropriate design specifications/standards for bomb racks (see
MIL-STD-2088), launchers, and pylons. The following method of application
shall be followed for suspension equipment design.

a. Use appropriate appendices given in this specification to ‘
determine loads generated at the store/suspension equipment
interface. This step should consider all stores scheduled for
carriage on the new suspension equipment.

b. If the suspension equipment being designed is a multiple-store
type, the worst case loads shall be examined to determine maximum
shear/moment conditions for various critical design structural
points within thé suspension equipment.

c. Use the loads generated at the store/suspension equipment
interface to perform stress analysis of the new suspension
equipment.

3.10.1 Ejector foot dreas. For design purposes, each ejector foot area
must be capable of withstanding a minimum of 15,000 psi.

3.10.2 Sway brace pad areas. For store design purposes, it shall be
assumed that suspension equipment design shall provide a minimum area of 2
square inches per sway brace pad. Sway brace pad areas for 100-pound class
stores are an exception to this rule, however, and suspension equipment design
shail be as specified by the acquiring activ1ty

3.11 Carriage design iimit load. Design data for weapon carriage is to be
generated by one of three procedures. These procedures have been developed to
cover a variety of alrcraft/store situations; including high and low speed
fixed wing aircraft; helicopter aircraft; stores mounted at fuselage, wing

pylon and wing-tip station; rack-mounted and rail-mounted stores. A summary
of the varlious procedures and their applications are given in the following
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paragraphs. Detailed descriptions of these procedures are contained in
Appendices A, B and C. Procedure A shall be used unless one of the alternate
procedures is approved by the acquiring activity. The method for determining
lug and sway brace reactions, excluding preload, shall be approved by the
acquiring activity.

3.11.1 Procedure descriptions. The following paragraphs 3.11.1.1 and
3.11.1.2 delineate the general and specific cases for fixed wing aircraft and
3 13.1.3 for helicopter aircraft.

3.11.1.1 Procedure A - carriage design 1imit loads - general case. This
procedure, defined in Appendix A, includes the use of general inertia) load
factor envelopes along with free stream aerodynamic data to develop
conservative design loads for application to a broad spectrum of aircraft. It
shall be employed when flow field data fs not available and the provisions of
other procedures do not apply. Since the actual aircraft aerodynamic
characteristics are not avallable, procedures outlined in Appendix A shall be
used to calculate store angles of attack and side slip.

3.11.1.2 Procedure B - carriage design limit loads - stores carried on a
specific aircraft. This procedure, defined in Appendix B, s intended to
provide conservative loads that are representative of the actual loads the
store will encounter on specific alrcraft, excluding helicopter aircraft which
are covered in Procedure C. Alternative methodologies-are presented to allow
the proper combination of aerodynamic loads and inertial loads to represent
particular flight conditions, rather than following the more general approach
defined in Procedure A. Stores that are designed using Procedure B are not
intended for application on several c¢lasses of aircraft, since this
procedure will generally produce less conservative loads than Procedure A.

3.11.1.3 Procedure C - carriage design 1imit loads - stores carried on
helicopter aircraft. This procedure, defined in Appendix C, 1s intended to
provide the methodology for determining the carriage loads on stores mounted
on helicopter alrcraft only. HWhen stores may be carried on both helicopter
and fixed-winged alfrcraft, it shall be necessary to evaluate the fixed-winged
aircraft loads using Procedure A or B, as well as determining the helicopter
aircraft loads as defined in Procedure C.

3.11.2 Installation preloads. The preloads imposed by the sway braces
shall be included in the calculation of the tota) design loads. However, 1t
is possible that under certain conditions of high vertical loading, the sway
braces will cease to touch the store, thereby reducing the preload effect to
zero. Ffor the specific installation being considered, the contractor shall
determine an appropriate distribution of preloads by sway brace torquing
procedures and present this to the acquiring activity for approval.

3.11.3 Oynamic magnification.

3.11.3.1 Oynamic magnification factors. Allowances for dynamic
magnification of accelerations imposed on the store by aircraft catapult
take-offs and arrested landings, which result from structural flexibilities
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of the aircraft or the store installation, are included in the load factor
envelopes in Appendices A and B. Magnification factors for .flight loads
resulting from structural flexure of any or all of the aircraft, store or
suspension equipment, are also included in the envelopés provided in

Appendices A and B. For application of the remaining procedure, the dynamic
magnification requirements are specifically stated in the appropriate appendix.

3.11.3.2 Time rates. For those cases where the functioning of store and
suspension equipment internal components may be affected by the dynamic
application of load, and when specific data are not available, the time
histories of application of critical combinations of load factors and
rotational accelerations shall be as shown in Figure 12.

FOR FLIGHT: t= 0.20 SEC TO 1.0 SEC
FOR ARRESTED LANDING: t = 0.03 SEC TO 0.10 SEC
(WITH LONGITUDINAL £ wa
LOAD FACTORS UP TO HALF SINE WAVE
£2.0)

FOR ARRESTED LANDING: 1= 0.15SEC TO 0.50 SEC
(WITH LONGITUDINAL

LOAD FACTORS ABOVE
2.0) o~
FOR CATAPULTING: t= 0.02SEC TO 0.40 SEC 1

FOR NON-ARRESTED t= 0.03 SEC TO 1.0 SEC
LANDINGS
ot~ | — e — t

FOR ALL CASES ABOVE, n=LOAD FACTOR

FIGURE 12. Time-load factor curve.

3.11.4 Vibratory loads. The vibration environment to which a store and
its internal equipment shdall be designed is defined in MIL-STD-810, (Methods
514.2 and 515.2). The vibration environment to which the suspension and
release equipment shall be designed is defined in MIL-T-7743. If actual
measured vibration environments are available, these may be used by the store
designer, provided such use is approved by the acquiring activity. #hen
specific aircraft are designated for the application, the equipment designer
and aircraft contractor(s), with approval of the acquiring agency, shall
coordinate the definition of the vibration criteria to be used in the .
design. For stores intended for carriage on helicopters, refer to Appendix C.
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3.11.5 fFatique strength. Oscillatory forces associated with pressures and
load spectra representative of excitations which include turbulent airflow,
inlet hammershock, radiated jet engine exhaust noises, boundary layers, wakes,
and simijar sources, shall be considered in identifying and anaiyzing resonant
vibratory stresses which subsequently shall be used to estimate fatique
strength in the design. HWhen specific carriage- alircraft are designated, and
the forces described above are known, these forces, with a scatter factor of
two, shall be used for analyses and testing. If no carriage aircraft are
specified, nor a broad spectrum of aircraft designated, and the forces defined
above are not Known, values shall be estimated and used after acceptance by

the acquiring activity. See 3.7 for comments that also apply.

3.11.6 Liquid-slosh icads. If the store contains iiquids, strength shaii
be provided for the pressures and dynamic response associated with
iiquid-slosh and liquid-surge loads. Strength shall be provided for all

capacities of varying-capacity stores.

3.11.7 Shock loads.

3.11.7.1 Employment Joads. Strength shall be provided for transient
loading occurring during employment by ejection and jettisoning.

3.11.7.2 Shipping loads. Strength shall be provided to withstand the
shipping environmental loads specified by MIL-STD-810 or as designated by the
acquiring activity.

3.11.7.3 Cradling and handling loads. Sufficient strength shall be
provided at the designated support points to withstand loads equal to 3.0
times the weight of the store (in both directions of the three major axes
depicted in Figure 13) without unacceptable deformation {see 3.3).

3.12 Flutter and divergence. Flutter, buzz or other related dynamic
instabilities of any or all of the store, the suspension equipment, the weapon
station, the related aircraft structures and components, shall be accounted
for iIn accordance with 3.13 of MIL-M-8856. The store designer, the suspension
equipment contractor and the designated carriage-aircraft contractor shall
coordinate with each other, as appropriate, and in accordance with acquiring
activity directfon, to exchange pertinent inertia, dynamic and other data
necessary to define, by analytical and test methods, the aircraft/store
flutter and divergence characteristics. These data shall be vsed to establish
test requirements for the store during carriage and separation conditions in
accordance with MIL-A-8870.

3.13 Recycled, virqin and reclatmed matertals. There §s no exclusion to
the use of recycled or reclaimed materials and no mandate for the use of
virgin materfals provided it meets the requirements of this specification.
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4. QUALITY ASSURANCE

4.1 Responsibility for inspection. Unless otherwise spécified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements 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, uniess otherwise disapproved by the
Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

4.2 Test procedures. Design verification test procedure requirements for
store design, operational structural capability, and employment
characteristics shall be as specified in detail by the acquiring activity or
by reference to applicable parts of the designated related specifications.
Quality conformance and qualification testing for store and store-mounted
equipment shall be in accordance with appropriate MIL-STD-810 requirements.
The requirements in these documents shall be as defined in the equipment
detail specifications. The acquiring activity shall approve the test plans
and reserves the right to modify the tests, revisé thé Timit values or specify
the degree of testing, if considered necessary to determine compliance with
the requirements herein or in the contract.

4.3 Ground tests. A program of static, dynamic, repeated load,
environmental, wind tunnel, and other ground tests required for proof of
structural and operational design shall be performed as specified by the
acquiring activity in the contract, purchase order or other applicable
contractual document. For Air Force applications, unléss otherwise directed,
static testing is required if margins of safety are less than 0.20 for forged
components and 0.33 for cast components. This requirement does not supersede
any requirements of MIL-M-8856.

4.4 Flight tests. Operational flight tests, including carrier or 7
shipboard suitability testing, if applicable, to demonstrate the structural
and functional adequacy of the store shall be performed as specified by ‘the
acquiring activity in the contract, purchase order, or other applicable
contractual document.

4.5 Design data. The structural reports and‘de51gh data required to
substantiate the strength and rigidity of the store desugn shall be specified
by the acquiring activity in appropriate contractual 'documents. The form and
extent of information required for design, analysns test data, and reports
shall be eguivalent to such appropriate and applicable parts oF airplane
design spec1f1cations ‘MIL-A-8868 and MIL-A- 8870 as they relate to the
store. Submittal data schedules shall bé as proposed by the contrdctor and

accepted by the acquiring activity.

4.5.1 Symbols and axes systems. Except as otherwise specified ‘herein, the
symbols, axes systems designations, signs and angular relationships required
for the structural reports, shall be those outlined in ANSI Y10.7-1954.

5. PACKAGI

LR L

NG

This section is not applicable to this specification.
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6. NOTES

6.1 Intended use. The requirements of this specification shall be used
for the design of entire stores and suspension systems. The primary purpose: =
of this spectfication is for the design of the total store and its components,
not merely the generation of interface loads. Design of store components
usuvally requires generation of distributed shear and moment diagrams using the
information provided in 3.11. These diagrams are then used for detalled
design of the store or its components.

6.2 Data.

6.2.1 Data requirements. For the information of contractors and
contracting officers, the data to be furnished hereunder shall be 1isted on DD
Form 1423 (Contractor Data Requirements List), which shall be attached to and
made & part of the contract or order.

6.2.2 Store certification data. For the information of contractors,
contracting officers, program managers, project officers, and project
engineers in stores and suspension equipment, U.S. Navy certification and data
requirements are set forth in NAVAIRINST 3710.7. For the U.S. Alr Force,
these requirements are contained in AFSCR/AFLCR 80-28. These requirements
shall be ?et prior to authorizing stores/suspension equipment to be carried on
an aircraft.

6.1 Definitions and symbols.

6.3.1 HWeight class. The designation given stores within a specified
weight range, used herein and in Table I for ejectable store and Table II for
rail launched stores, is a nominal weight within that range. The nominal
weight is not necessarily a mid-range or extreme range value.

6.3.2 Store. Any device intended for finternal or external carriage and
mounted on aircraft suspension and release equipment, whether or not the item
is intended to be separated in flight from the aircraft. Stores inciude
missiltes, rockets, bombs, nuclear weapons, mines, torpedos, pyrotechnic
devices, detachable fuel and spray tanks, line-source disseminators,
dispensers, pods (refueling, thrust augmentation, gun, electronic-

countermeasures, etc), targets, cargo drop containers and drones.

6.3.3 Suspension equipment. All airborne devices used for carriage,
suspension, employment and jettison of stores, such as racks, adapters,
launchers and pylons.

6.3.4 Missile launcher. An item rigidly attached to an aircraft to carry,
service, launch and jettison alr-launched missiles.

6.3.5 Air-launched missile. A guided, self-propelied store designed to be
launched from an alrborne vechicle and whose target is elther airborne, on the
ground or under the water surface.
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6.3.6 Rail launcher. A launcher containing rails on which the missile is
carried, and along which the missile travels after inltlation ‘of the missile’'s
self-prooulsion system.

6.3.7 Ejection launcher. A launcher which provides an initial source of
energy to adequately displace the missile from the aircraft prior to the
initiation of the missile's self- propuISIon system

6.3.8 Pylon. A pylon is a suspension device externally attachable on the
wing or fuselage of an a1rcraft with provisions for attachlng aircraft ’
stores.

6.3.9 Sway bracing. That mechanism within the physical triaxial restraint
system which partially or tota]!u reacts to cfnrn u:m and nH‘t‘h'lna moment in
addition to lateral store loads. Vi R

6.3.10 Carriage. The conveying of a store or suspension equipment by an
aircraft under all flight and ground conditions inctuding taxV, takeoff’ and
landing. The store or suspension equ1pment may be ‘located efther external or
internal to the aircraft. Carriage shall include time in flight up to the
point of comp]ete separatlon of the store or SUspens1on equ1pment from the
aircraft.

6.3.11 Segaratio The terminating of all physical contact between a
store or suspension equupment or portions thereof, and an aircraft; or
between a store, or portions thereof, and suspension equipment. Th15 sha]l
include the parting of items or submunltlons From a dispenser.

6.3.12 Ejection. Separatlon of a store with the assistance of a force
imparted from a device, either external or’ "internal to thé store>’ * 7

6£.1.13 Emplovment. The use of a store for the purpose and in the manner

for which it was designed, such as releasing’a bomb, Iaunchlng a missile
firing a gun or ‘dispensing submunitions.

-

6.3.14 Jettison.

6.3.14.1 Selective jettison. The intentional separation of stores or
suspension equipment, or portions thereof’ {such as expended rocket pods) no

longer required for the performance of the mussron in whlch the atrcraft is™
pnnanpd

6.3.14.2 Emergency jettison. The Intentlonal simu] taneous, or nearly
simultaneous separation of all stores or suspens1on equtpment from the '
aircraft in a pre- set, programmed sequence and norma1ly in the safe condltlon

6.3.15 Symbols. This section provides a partial 1ist of symbols for use
with this specification. Addit1onal symbols are defined in the 1nd1v1dual .
appendices as required.

Wo - Alrcraft basic flight design gross weight, pounds

We - Store weight, including all disposable items, pounds

L 3 = = o . . L. Y S e l.i=
b xs lyy, I,, - 2tore momenis OF inertid, siug-
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Ixz, lyz - Store products of inertia, s'!ug-ftz. at store cg

Center of gravity

Alrcraft reference area, ft2

Store reference area, ft

Store reference length, ft
Acceleration of gravity - 32.17 ft/sec?
Dynamic pressure, 1bs/ftZ - 172 p V2
Air density, slugs/ft3

Afrrraft farwa
Alrcrart 1o I

rward velocity, ft/sec

tty, ft/sec
Limiting aircraft speed, ft/sec
Aircraft angle of attack, degrees
Store local angle of attack, degrees
Aircraft angle of sidesliip, degrees
Store local amgle of sideslip, degrees
Afrcraft axfal acceleration, g's
Aircraft side acceleration, g's

Afrcraft normal acceleration, g's

. = =2 - A
0 ang art

n

Side load factor {+ right looking forward)
Normal load factor (+ up}

Ro11 attitude, degrees

Pitch attitude, degrees

Yaw attitude, degrees

Aircraft roll rate, rad/sec
Aircraft pitch rate, rad/sec
Alreraft yaw rate, rad/sec

Aircraft roll acceleration, rad/sec?

Aircraft pitch acceleration, rad/sec®
27



Downloaded from http://www.everyspec.com

W, uz - Aircraft yaw acceleration, rad/sec2
M - Mach number
€y - Store airload axial force coefficient
Cy - Store airload side force coefficient
C, - Store airload normal force coefficient

Store airload roll moment coefficient

<
]

Cp - Store airload pitch moment coefficient

Ch - Store airload yaw moment coefficient

€L - Aircraft 1ift curve slope, 1
a degree’
Cy - Aircraft side force curve slope, 1
8 ’ dégree™

Py - Store air, inertia, or net axial force
y - Store air, inertia, or net side force

P, - Store air, inertia, or net normal force

Mg - Store air, inertia, or net roll moment

My - Store air, inertia, or net pitch moment

M; - Store air, inertia, or net yaw moment

R - Distance from aircraft roll center to aircraft store station, inches

X - Aircraft fuselage station, ft

Y - Aircraft butt line, ft

Z - Aircraft waterline, ft

6.3.16 Sign convention. The reference axes for the aircraft or store are
shown in Figure 13. Loads, load factors and dzmens1ons are pos1t1ve when
acting aft, to the right (looking forward) "and up. Ang]es, ‘moments, angu]ar

acce]erat1ons and anqu1ar ve\oc1t1es about axes Dara11e1 to the reference axes
follow the right- hand rule.

6.4 International standardization agreements. Certain provisions of this
specification are the subject of the folTowing international standardization
agrecments; STANAGs 3441AA, 3558AA, 3726AA, and portions of STANAG 3575AA and
AIR STD 20/13, 20/15 and parts of AIR STD 20/10 and 20/17. Vhen an amendment,
revision, or cancellation of this specification 1s proposed which will modify
the international agreement concerued, the preparing activity will take ’
appropriate action through international standardization channels 1nc1ud1nq
departmental standardization offices to change the agreement or make gther
appropriate accommodations.
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9 \ THREE DIMENSIONAL FLIGHT
LOAD-FACTOR ENVYELOPE FOR
~ WINC-MOUNTED STORES
P
RESULTANT AND COMPONENT LOADS
ACTING ON STORE ARE SHOWN FOR
ROLLING PULLOUT CONDITION
. !
1
I
[
ol
FIGURE 13. Coordinate system, sign convention, and a typical
oad factor envelope.
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6.5 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previous issue due to the
extensiveness of the changes.

Custodians Preparing activity:
Army - AV Navy - AS
Navy - AS (Project No. 15GP-0045)
Alr Force - 18

Review activities:
Air Force - 11, 15

Applicable International Organizations: , .
Standardization Agreement North Atlantic Treaty Organization (STANAG)

oF BRATIMA AT LI A+

Air Standardizaton Coordinating Committee (ASCC)
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APPENDIX A
PROCEDURE A
CARRIAGE DESIGN LIMIT LOADS, GENERAL CASE

10.  SCOPE

10.1 Scope. Appendix A details procedures for either of the following
conditions:

a. HKhen no individual carriage aircraft is specified.
b. HKhen a broad spectrum of carriage aircraft is being considered.

This appendix is a mandato}y part of the specification. The information
contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.

30. DESIGN LOADS

30.1 Aerodynamic loads. The airloads to be used for wing or
sponson-mounted stores shall be developed from store free stream aerodynamic
data using the angles of attack and sideslip computed In accordance with the
equations shown in Figure A-1. Corresponding angles of attack and sideslip to
be used for calculation of airloads on fuselage-mounted stores are shown in
Figure A-2. Values of dynamic pressure, q, shall be determined for ail
critical conditions of velocity, V. to which the store is intended to be
subjected. This information shall be furnished by the acquiring activity.

30.2 Inertia loads.

30.2.1 Limit fnertia load factors. The limit inertia flight load factor
diagram for wing or sponson-mounted stores is shown in Figure A-3. The
corresponding diagram for fuselage-mounted stores is shown in Figure A-4.
These load factor envelopes shall be applied at the store cg.

30.2.2 Limit inertia catapult and arrested landing load factors. The
1imit tnertia catapult and arrested landing load factor diagram for wing or
sponson mounted stores is shown in Figure A-3. The corresponding diagram for
fuselage-mounted stores is shown in Figure A-4.
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APPENDIX A

for all points, the stores shall be considered to be mounted at incidence

angles of 0 or -3 degrees, whichever is more critical in each case, to be

added to the values of asglven below:
|

POIMTS {1) AND {2):

us - 0 to+ JB(iDO DEGREES

B. . ‘3000 DEGREES 3
S T q-
INBOARD
—

u

POINTS (3) AND (4):

a. . o to_ 22800 DEGREES
5 3

g . ,3000 DEGREES

s N
1
POINT (5):
100 15200 + 100 qli DEGREES
a to _ 7"
s q}‘, 9

13000 DEGREES
Beo= 2

1

POINT (6):

30400 +100 q'2 DEGREES
a_ =0t0 4 —m—8 ——
q

13000 DEGREES

P : :

e e

FIGURE A-1. Store angles of attack and sideslip at specific load

envelope points for wing or sponson-mounted stores.

|
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APPENDIX A

For all points, the stores shall be considered to be mounted at incidence
angles of 0 or -3 degrees, whichever is more c¢ritical in each case, to be
added to the values of usglven beiow:
urP
)
POINTS (1) AND (2):
38000 DEGREES m\’, 'O)
a_, =0 to+
S L]
13000 DEGREES
Vg Bo =t ]
= s
. q
POINTS {3) AND (4): OUTBOARD - LEFT OUTBOARD - RIGHT

10400 DEGREES |

usu ntO_
q

* 13000 DECREES
B, = 2

S 9
® ®
DOWN
: FIGURE A-2. Store angles of attack and sideslip at specific
load envelope points for fuselage-mounted stores.
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APPENDIX B
PROCEDURE B

CARRIAGE DESIGN LIMIT LOADS, STORES CARRIED ON SPECIFIC
AIRCRAFT, A GROUP OR CLASS OF ﬂIRCRAFT )

10. SCOPE

10.1 Scope. Appendix B details procedures to be used when spec1fic
aircraft, except heiicopters. are de51gnated for® carriage

This procedure defines analysis methods that may be used as an alternative to.
Appendix A for cases where consideration is being given to specific
aircraft/store combinations for which detailed information is available,
including wing tip mounted stores heavy stores and iow performance aircraft
carriage. .

The procedures herein are intended to provide loads that are conservative but.
as close as possible to the actuai loads the store will encounter

Aerodynamic loads for a particular flight condition shaii be combined with
inertia loads representing the same flight condition Aiternative a
methodologies are included because the type and amount of data available for a
specific aircraft cannot be predicted

This appendix is a mandatory part of the specification . The information
contained herein 1s intended for compiiance ) .

20. APPLICABLE DOCUMENTS
This section is not appiicabie to this appendix.
30. DESIGN LOADS ‘

30.1 Aerodynamic loads. The aerodynamic loading. on. the store shall be
determined assuming the flow field to be quasi- static at ‘the. instant that the
inertia loading is being appiied Actual “test data for “store aerodynamic '
Toads may be used for airloads, otherwise the method to be used may be -
selected from those describéd beiow The First two, methods involve free
stream’ aerodynamic data and uniform flow angies whereas the iatter two
methods involve the utiiization of local flow effects and distributed angles
The actual method that is to be used. shall. be approued by the acquhring -
activity.
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30.1.1 Method of Appendix A. The method of Appendix A shall be used to
determine the store angles of attack and sideslip. These angles shall be used

with wind ‘tunne) data for the store alone in a uniform flow, together with q, _,

to obtain aerodynamic ioads. If appropriate store aerodynamic coefficient
data is unavailable, analytical or empirical methods may be used to obtain the
load coefficients for the store in a uniform onset flow.

30.1.2 Method using atrcraft angles. An approximate method based on
alrcraft aerodynamic characteristics shall be used to calculate store loads.
For wing or sponson-mounted stores, use Figure B-) to compute the atrcraft
static angles of attack and sideslip. For fuselage-mounted stores, use Figure
B-2 to compute the aircraft static angles. If the actual aircraft aerodynamic
characteristics are unavailable, representative values for the type of
aircraft. may be obtained from Table B-1. The store angles of attack and
sidesiip shall be assumed to be the same as the alrcraft angles, except for an
incidence angle correction which shall be made in accordance with the notes on
Figures B-1 and B-2. If the aircraft motion includes angular rates,
Incremental angles of attack and sideslip shall be calculated using the
products of angular rate and distance of the store from the aircraft center of
rotation and added to the store angles. The overall store loads shall be

calculated assuming the store to be in a uniform onset flow by using the store

angles of attack and sides!ip determined above with wind tunnel data for the

store in a uniform onset flow. If appropriate store aerodynamic coefficient
data s unavailable, analytica) or empirical methods may be used to obtain the
load coefficients for the store in a uniform flow. This method does not take
account of the variations in flow field along the store length and its
influence on the store load distribution.

TABLE B-1. Representative values for parameters
of Fiqures B-1 and B-2.

Type of ]
afreraft Nz ny 6 . Cy
a 8
Fighter, 8.00 1.0 4.70 0.05 0.010
Attack .
Antisubmarine,|3.00 0.5 1.60 0.10 0.017
Patrol
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:APPENDIX B .

For all points, the -stores .shall be considered ‘to be mounted at ¥ncidence
angles of -0 or -3 degrees, whichever {s more critical in-each case, to be
added to.the values of gA.gj.,ven below:

POINTS (1) AND {2):

a, = 00 ay,y DEGREES

ﬂ =
A =102B, . DEGREES

POINTS (3} ARD (4)

a, =0to-0.6qg,,, DEGREES
INBOARD

By = +0.28,, 4 DEGREES

POINT (5):

aA " 4 thO "{0'4 am.x +gR, DEGREES

B,y = *Bu.x DEGREES

POINT {6):
ay =0 t0(8a,, +0a.) DEGREES

B, = *Busx DEGREES

WHERE:

LA 198 R @'
v q
w
A
ﬁﬂA’! = ny-"""-' —!—- .
S -C;ﬁ_q',

FIGURE B-1. Alrcraft angles of attack and sideslip at specific load’
envelope points for wing or sponson-mounted sfores.:
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For all points, the stores shall be considered to-be mounted at ‘Yncldence
angles of 0 or -3 degrees, whichever is more critical ¥n each case, to be
added to the values of nAglven below:

PODINT ()

g, = 0 toay,x DECREES ve

B,=- t0.2 B,, 4 DEGREES 3 4

QUTBOARD OUTBOARD
POINT (2): ‘-LEFT -RIGHT

B, = % Bysx PEGREES

POINT (1):

a, = 00 -0.6 o, ,x DECREES

Ba = :02 B,,, oEcREES )

Q
[+ JFS
L
b 4

POINT (4):

d, o 0t0-0.4 a,,, DECREES

2 — 0 nefoces
Pao = =FPuax UELREES
w
A 1
WHERE: a -fn,— ( )
HAX z
S CLOQ
w
A 1
Buax =ny— [ —
4 Sa C’BQ

FIGURE B-2. Alrcraft angles of attack and sideslip at specific
load envelope points for fuselage-mounted stores.
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30.1.3 Method using flow field data. Appropriate 1nterference flow field
data shall be used from wind tunnel tests or fllght tests. These flow field
data shall be combined with velocity to obtain the local flow field
distribution over the length of the store. If the parent aircraft is
undergoing angular rates in pitch, yaw or roll, the induced flow field due to
the aircraft rates shall be combined with the measured interference fiow field
and velocity to obtain the local flow distribution along the store. The
resulting flow field shall then be uséd with appropriate load distribution
methods to obtain the force distribution acting along the length of the
store. The force distribution shall then be summed to obtain the overall

store aerodynamic loads.

30.1.4 Analytical method. Analytical prediction methods shall be used to
alculate the overall aerodynamic loads on the store when the store is under
the influence of the aircraft flow field. The methods shall be Caﬁab!c of
including angular ratés and predicting disturbances in the flow field due to
the aircraft components, including, but not limited to, the fuselage, wing,
pylon, rack, and adjacent stores, and shall predict the influence of these

disturbances on the load dlstr1bution along the length of the store.

30.1.5 Method for low speed carriage. For aircraft with a maximum
carriage speed of 350 knots equivalent air speed (KEAS) or less, airloads
shall be developed using store angles of attack and 51desl1p computed in
accordance with the equations of figure B-3 (wing or qnnn:on mounted stores)
or Figure B-4 (fuselage-mounted stores) The store overal] loads shall be
determined using the store anglés with wind tunnel data for the store in a
uniform onset flow. If appropriate store aerodynamic coefficient data is not
available, analytical or emp1r1cal methods may be used to obtain the load
coefficients for the store in a uniform fiow. .

@

30.2 Inertia loads. Inertia loads shall be determinéd from a knowledge of
the aircraft performance capabilities and the location of the store on the
aircraft. Each combination of aircraft and carriage location defined by the
acquiring activity shall be considered in determining the critical loads.

When the performance capability of the aircraft is affected by the presence of
the store, the performance with the storé present shail be used. Theie load
factor envelopes shall be applied at the store cg.

It shall be noted that the store load factors are equal in magnitude, but
opposite in direction to the accelerations ing's experlenced by the stére,
during a particulaf maneuver.
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For all points, the stores shall be considered Fo‘be.mgunted‘at incigenfe
angles of 0 or -3 degrees, whichever is more critical 1n each case, o D
added to the values of ac glven below:

o

upP

POINTS {1) AND (2}

Bg o 4+ 3%pecreEs

POINTS (J) AND (4)

@ usuolo—vooo DEGREES
L]
gl o

INBOARD OUTBOARD Be = :3% pecREES

L]

POINT (5)

agas 80, _2Woecrees
9

N\ )
&)
Bg= 592 oecrees
POINT {6)

15000
L}

a_. 01w

s

Bg e + 4% pecReEs

DEGREES

Y cown

FIGURE B-3. Store angles of attack and sideslip at specific load
envelope points for wing or sponson-mounted stores
{low speed alrcraft).
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For all points the stores shall be considered to be mounted at incidence

angles of O or -J uegrees, wmcnever ls more. Crit (:El in each. case, tq be
added to the values of:x given below:

l [ R} -]
5 ur
POINTS (1) AND (2)
3 4
ac -0 % pecreEs (Y, : \
BS - 4000
"POINTS (3) AND {4}
GS - 010 - 3% pecrees ' )
9 QUTBOARD OUTBQARD
il .
B +5%0 hegress '
5%-"q LEFT , RIGHT
{
fi\‘* fz\
-
¥ oowN

FIGURE B-4. Store angles of attack and sideslip at specific load
envelope points for fuselage-mounted stores
(low speed aIrcqut).
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30.2.1 Load factor calculations.
the relations given below.

n = -a +-1-[‘-‘.’AY-&':AZ+(6:2+&:
L X g z y Yy

1 - - .2
n = _ay + E [uxAZ - mzﬁx + (mx

y

+. o
S

1l r. v .2 .
s -3 + — 4X - o AY + (o +
nzs a, g [ﬁly x ( v W

8% = X tore cg “Xaircrafe cg

aY = Ys:ore cg —Yaircraft cg

bz = ZSCOtE €9 _zairCtaft cg

30.2.2 Total inertia loads at sto

NDIX B

The 1oad factors shall be computed using
Z)Ax—.'AY "AZ]

z mxw}, -m“mz

2 . . . .

) &Y - v w AX - w w_ 67

z xy yz

2 . . . o
) AZ - &_&_A8X — & & _AY)
X x 2 y z

cg shail be computed from the foilowing reiations:
Px = n_ W
inertia s
P =n W '
Yinectia Vs s
P =n W
z, . z s
inertia s
Hx 2 2
inertia = -I w + (I - D - m - &
xx X ( yy Izz) mymz Iyz (wy “2 )
+I__ (@ +e_0)+ b - o
xz( z ) I y( y z x)
. . 2 . 2
M e =I o + (I__ -1 Jog +I (o -a )
Yinertia 77 7 = XX’ z7x xz =z x
+ 1 +oo )+ @
xy( < 1o mz) I (mz -uxwy)
M_ oL B+ (I -1 dba, +I (2 -a )
inertia zz z xx Yy xy Xy X y
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30.2.3 Catapult and arrested landing load factors. For wing or sponson-
mounted stores on carrier-based aitrcraft, use Figure B-S for catapult and
arrested landing load factors. The corresponding diagram for fuselage-mounted
stores is shown in Figure B-6.

30.2.4 Low-speed fixed wing aircraft. For aircraft with a maximum
carriage speed of 350 KEAS or less, itnertia.load. factors may be taken from
figure B-7 (wing-mounted stores) or Figure B-8 (fuselage-mounted stores).

30.2.5 MWingtip mounted air-to-air missiles. For air-to-air missiles
mounted at wingtip locations (outboard of the uing pylon stations) on high
performance (fighter/attack type) aircraft, the inertia loads shall be
determined from the aircraft flight conditions given in Table B-2 if specific

:irrr:F{- rl:l-: is nn+ :u:ni'l:uln

30.2.6 Forces of finteraction. The forces of interaction between the store
and aircraft may be computed by various means. For stores with unusual or
unique configurations, finfte-element models util:zing flexible beam-type
eiements may be necessary to obtain a proper set of store loads. For this
situation, a computer code, such as NASTRAN, may be used to obtain not only.
the forces of interaction, but also the distributed moments and shears along
the store. Procedures employed for these interaction force calculations shall
be approved by the acquiring activity.

30.3 Coordinate system and sign convention. The airplane reference axes
are shown in Figure 13. Loads, load factors and dimenSIOns are_ positive when

acting up, aft and to the right Moments, angular accelerations and_angular
1

FﬂFﬂFAnFﬂ ~Une cn“ﬂl &hn

un'lnf-!{'iar abhAnd ey n:r:'l'ln'l +n tha aie a e reference aies follow the

"
YoivLi LI Ko GUUUL CIJ\C.. wararnici LwowTic arn

right-hand ruie..
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FIGURE B-5. Catapult and arrested landing inertial 1imit load
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FIGURE B-6. Catapult and arrested land1ng inertlia limit .
load factors for fuselage-mounted stores.
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] ve APPENDIX B
nz
A
n, =+1.0
8 =+4 rad/sec?
¥ o=4+2 rad/sect
— INBOARD : OUTBOARD —
=1 0 +1 qy
c
F \\\\t:)
Y cown
WHERE :

(A) Has a value of n,

= 0,N; = 1.5 x max negative g which clean aircraft

can attain (n, must be at least 1.0 up).

(B) Has a value of N,

(C) Has a value of n,

=N, at Point (A), n, = 1.0,

=0, My = 1.5 x max g as read in cockpit, which can

be attained during unsymmetric maneuver.

(D) Has a value of Ny

= 0y = 1.5 x max g as read in cockpit, which can

be obtained during an unsymmetric maneuver.

(E) Has a value of Nz

(F) Has a value of ny

a nz at POint (F). ﬂ, = 1.0.

= 0,0, = 1.5 x max positive g which the ctean

afrcraft can attain.

FIGURE B-T7.

Design Inertia limit load factors for wing or
sponson-mounted stores (low spead aircraft).
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2
{]
1+

+1.0

+ 4 rad/sqcz

ﬁ =+ 2 rqd/seq2

[+
1
+

I
i+

QUTBOARD -RIGHT-
—

-1 ‘0 1

T cowy

(A) Has a value of ny = 0, Nz=1.5x max ngg;tlﬁg_q ypign E‘%Qﬂ.glfﬁfﬂﬁﬁ
can attain (nymust be at leasg 1.0 up).
(B) Has a value of ny = 0, my= 1.5 x max positive g which clean aircraft

can attain.

SURE B-8. Desig oads fu
stores (low speed aircraft). =

ign inertia 1limit loads for fuselage-mounted
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APPENDIX C
PROCEDURE C

10. SCOPE

10.1 Scope. Appendix C sets forth general and specific criteria to which
airborne stores and related suspension and release equipment, intended for use
on helicopters, shall be designed. The requirements set forth herein shall be
used except where additional or differing criteria are specifled by the
acquiring activity.

This appendix is a mandatory part of the specification. The information
contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. DESIGN REQUIREMENTS

30.1 General requirements. External stores, suspension and release
equipment, and the associated interfacing hardware, shall be designed to
withstand the most critical combinations of aerodynamic, dynamic and inertial
Ioadlngs occurring in any specified alrcraft configuration. All applicable

e ?
combinations of external )tUlc!)uapcualun, ground 6r flight conditions (rotor

speeds, altitudes and temperatures), and the effects of blast pressure and
recoil during wéapon f1r1ng, 1aunch' or Jettison shall be considered.” The
dynamic interaction or coupling of the combined stores/suspension/aircraft,
and any possible resonant amplification, shall be investigated. There shall
be no degradation of the basic aircraft w1th regard to ground and air
resonance phenomena, or the occurrence of dynamlc instabilities, inctuding
flutter and divergence, within the prescribed margins which define the °

operating envelope of the aircraft. Where critical to successful projectile/
missile launch and f:rgni- r:.nnhlrn ((noknr ank nn) fhn rlncinn chall nrnu!d?

miia2291v7

acceptable launch tip-off att1tudes and rates. Evaluatlon of these ‘system
integration requirements shaltl be accompiished as specified by the acquirlng
activity and made available to the store contractor as necessary.

30.2 Loads.

30.2.1 Aerodynamic loads. A general method for determination of
aerodynamic loads on a store, similar to Appendix A, is not presented. The
detai) store loads shall be comnuted by one. of the methods described below and
approved by the acquiring activity.

a. Measured force and moment data from wind tunnel or flight tests
properly scaled with respect. to dynamic pressure or size wlll be:
used.

b. Analytical force and moment data computed by an appropriate
rotorcraft flight simulation program during maneuvers performed
in accordance with the applicable structural specification.
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¢. Analytical force and moment data computed by an apprapriale
three-dimensional flow field program modeling either the complete
airframe and store or only the store and those portions of the
afrframe in the immediate vicinity of the store.

d. Forces and moments calculated using non-dimensional aerodynamic
co-efficients determined by appropriate analytical methods and
conditions of dynamic pressure, angle of attack, and sideslip
approved by the acquiring activity.

30.2.2 1Inertia loading. Methods for calculating store load factors
associated with flight and landing are presented here.

30.2.2.1 Flight load factors. The methods for calculating load factors
are: !

a. WHhen the helicopter performance parameters and the specific
location and weight of the store are known, the equations
presented in 30.2.1 and 30.2.2 of Appendix B shall be used to
calculate flight inertia load factors and store inertia loads,
respectively.

b. Hhen the helicopter performance parameters are not known, the
1imit load factors, angular velocities and accelerations at the
aircraft cg presented in 30.2.2.4 of this appendix, shall be used
with the equations presented in 30.2.1 and 30.2.2 of Appendix B.
If the location and weight of the store are unknown, reasonable
estimates of these parameters shall be made based upon knowledge
obtained from similar store configurations. Estimated data shall
be approved by the acquiring activity.

30.2.2.2 Landing load factors. Methods for calculating landing inertia
load factors are the same as those presented in 30.2.2.%a and 30.2.2.1b of
this appendix. Landing loads shall not be combined with aerodynamic loads.

30.2.2.3 Crash. Load factors presented in Table C-1 shall be used to
determine store loads assoclated only with Navy helicopter crash conditions.
These factors are not additive and are to be applied separately at the store
center of gravity. For Army helicopters, the store and store support
structure, as a minimum, shall be designed to separate from the aircraft prior
to failure of the primary structure.

TABLE C-1. Navy helicopter store ultimate crash
load factors (at store ¢q).

n n n
‘S yS ZS
-9.60 +3.75 -9.0
+2.25 .. . +4.5%
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30.2.2.4 Alrcraft parameters.
specified in Table C-2.

The alrcraft parameters shall be as

TABLE C-2. Airtraft_parqmeters.

Condition ax ay az oy dy vz Uy Gy | O

Symmetrical +1.0 | +0.2 3.5 | +1.0 +1.0 +0.1 +1.0 +4.0 | +0.5
flight

Unsymmetricall +0.3 | +0.5 2.8 +1.0 +1.0 +0.9 +8.0 +1.5 | +2.5
flight

Landing +0.5 0 1.8 - - - +12.0 +2.5) +1.5
with roll ) '

Landing +0.5 |} +0.5 2.2 - - - +1.0 +5.5] +0.3
with pitch

30.2.3 Dynamic loading. The store shall be designed for all dynamic loads
including those resulting from ground, airborne, weapons and countermeasures

firing. weapons jettison and rotor excitation rnnr'|1i-1nn: in combination with
nri |||H l'll:upulla JG&H'JV ' . wr L1

the appropriate inertial and aerodynamic loads The store contractor and the
designated carriage-aircraft contractor shall coordinate with each other as
appropriate and in accordance with acquiring activity direction, to exchange
dynamic and vibration data and information. These dynamic characteristics,
associated with the specific helicopter(s), shall be accounted for in the
design of the aircraft/store system, to preclude adverse response
characteristics that would degrade the basic¢ helicopter handling qualities,
riding comfort, and aircraft component fatigue iives.

30.2.4 Fatique loading. Steady state and oscil
imposed on the stores installation shall be. determined for the full rango of
the operating environment of the spectfied helicopter ~ Fatigue 1ife
substantiation shall be. accomplished using these. Ioads and: a. filght spectrum
approved by the acquirlng activity.

30.3 Dynamic requirements. The vibratory. response characteristics of the
store, suspension equipment, or storellnterface system, shall be calculated or
meaqured for all conditions below. The.freouencv response shall range from,
I/rev of the main, rotor through 4b/rev. of the)main rotor or Zblrev of the tatl
rotor, whichever is higher (b = number of blades). For weapons, firing;
conditions the firequency. range, shall extend from. the. fundamental f\ning
frequency through the 10th harmonic. In addition to excitations at F
frequencies producing highest loads or acceierations, other rotor and
weapons-fire harmonics shall be considered when their firequency: is within + 10.
percent of a known component resonance. Resonances are: defined as
amplification of the.input level by greater than 2:1. Therefore, design
consideration shall include. but not necgssarily be.limited to, the folﬂowlnq
conditions:

.
i
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a. Ground operations including handling and taxiing.

b. Afirborne flight including hover IGE and OGE, level fiight, normal
maneuvers, tactical maneuvers and autorotation.

Heapon and countermeasure firing from smal

¢
cets, missiles, grenades, chaff dispensers and

-y —

and large caliber guns,
ares,

d. Take off and landing.

e. Stores jettison.

30.3.1} Rotor induced harmonic excitation. Main and tail rotor induced
vibrations are the significant sources of dynamic loading for helicopters. The
coupled dynamic response of the rotor(s), fuselage, wing (if appliicable),

suspension equipment, and stores, induced elther aerodynamically or through

+ha
structure, shall be determined. As a goal, the system shall be designed to avold
main and tall rotor resonances within the normal power-on and power-off speeds at
all gross weights, centers of gravity, and aircraft loadings, and for all
applicabie stores loading and dispeasing configurations, including that of other
store locations. Freedom from nb/rev resonance (n = an integer) is highly
destrable. Where more than one store is mounted on the same suspension hardware,
or where more than one store/suspension combination is located on a structure(s)
cantilevered from the fuselage, then all specified loading combinations shall be

considered. Margins from l/rev and b/rev of 0.25/rev shall be observed, or

alternately, it shall be conservatively demonstrated that the combined static and
dynamic loadings are acceptable.

[

30.3.2 Frequency placement. The following structural and dynamic factors
which control frequency placements shall be considered:

a. Fuselage attachment and supporting structure including wings or
other cantilevered structure for support of extermal stores.

b. HWing or cantilevered structural stiffness.
c. Flexibility of suspension and release equipment.
d. Stores or launcher structural flexibility.

e. Sway brace stiffness.

£ Fal
|

1
Lupi

ng of system modes In

w

30.3.3 Store response. Factors affecting the prediction of store response
magnitude shall include, but not necessarily be Vimited to, the following:

a. Strength of the rotor wake impinging on the stores and stores
support structure, ang the resulting harmonic excitation.

b. Magnitude of forcing functions at the rotor hub.
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c. Proximity of natural frequencies to rotor excitadtion frequencies
and weapon firing rates.

d. Transmissibility from rotor to support structure as a result of
modal response distributions.

e. Amplification or attenuvation of stgrgs relative to support
structure (suspension/stores ‘dynamics). '

f. Modal coupling.

g. System and local damping.

h. Free play in suspension/reléase mechani'sms.
i. Effective damping of stores, such as fuel.

30.4 Flutter and divergénce. The requirements of 3.12 of the basic document
shall be met. .

N K Mea e~ +a hi]'{'u Thao 4+~bal ul‘\annnr e - wma
JuU. g rievlnal LaviiiLy. e Totd WCapwiiy >y ue e Ul

a
mechanical instability with the required margin of sa ety at all rotor speeds
during all ground and flight ‘operating conditions.. The store designer, the
suspension equipment contractor, and the designated carriage-aircraft contractor
shall coordinate with each other as appropriate, and in accordance with
acquiring activity direction, to exchange pertinent 1nertia dynamic.,and other
data necessary to define, by analytical or test methods, the aircraft/store
mechanical instability characterlstics :

han ir 1 in l- h-'ll L. C
. L} 1 1] It T

.| G

nd
iy

30.6 Store/aircraft interface, The' infnraann Fnrrnc bet'.-.'een the store an
the aircraft shall be determined by a method approved by the_ acquiring activit
Finite-element models utlllzing flexible beam-type ¢lements may be necessary to _
obtain a proper set of store loads. For this situation, a computer code;, such as
NASTRAN, may be used to obtain not only forces of 1nteraction but atso the
distributed moments and shears along the store.

54




Downloaded from http://www.everyspec.com

55

MIL-A-8591G
TNDEX
N ,
CONTENTS PARAGRAPH PAGES®? =
APPENDIX
A 31 thru 35
B 36 thru 49
c 50 thru 54
APPLICABLE DOCUMENTS 2. 1
CARRIAGE DESIGN LIMIT LOAD 3.11 20
Dynamic magnification: 3.11.3 21
Dynamic magnification factors 3.11.3.1 21
Time rates 3.11.3.2 22
Fatigue strength 3.11.5 23
Installation preloads 3.11.2 21
Liquid-slosh loads J.11.6 23
Procedure descriptions: 3.0 21
Procedure A - carriage
design limit loads 3.naan 21
general case
o Y Procedure B - carriage
€3 design 1imit toads -
b stores carried on a 3.11,1.2 21
specific alrcraft
Procedure C - carriage
design limit loads -
stores carrfied on 3.11.1.3 21
helicopter aircraft
Shock loads: . 3.11.7 23
Cradiing and handling loads 3.11.7.3 23
Employment loads 3.11.7.) 23
Shipping loads 3.11.7.2 23
Vibratory loads 3.11.4 22
CHANGES FROM PREVIOUS ISSUE 6.5 30
CUSTODIANS - 30
DATA 6.2 25
Data requirements 6.2.1 25
Store certification data 6.2.2 25
DEFINITIONS AND SYMBOLS 6.3 25
Alr-launched missle 6.3.5 25
Carriage 6.3.10 26
Ejection 6.3.12 26
\ Ejection launcher 6.3.7 26
Employment 6.3.13 26



Downloaded from http://www.everyspec.com

MIL-A-8591G

INDEX - Continued

CONTENTS PARAGRAPH PAGE
Jettison: 6.3.14 26
Emergency jettison 6.3.14.2 26
Selective jettison 6.3.14. 26
Missle launcher 6.3.4 25
Pylon 6.3.8 26
Rail launcher 6.3.6 26
Separation 6.3.11 . 26
Sign convention 6.3.16 28
Store 6.3.2 25
Suspension equipment 6.3.3 25
Sway bracing 6.3.9 26
Symbols 6.3.15 26 thru 28
DEFORMATION 3.3 a4
DESIGN DATA 4.5 24
Symbols and axes 4.5.1 24
DESIGN STRENGTH 3.2 4
Limit loads 3.2.1° 4
Ultimate loads 3’2.3 4
Yield loads 3.2.2 4
FIGURES
1 through 11 - 9 thru 19
12 - C 22
13 p -2y
A-1 through A-4 - 32 thru 35
B-1 T - 38
B-2 - 39
B-3 - 41.
B-4 = 42
B-5 through B-8 = 45 thry 48
FLIGHI TESTS Q:h g%
FLUTTER AND DIVERGENCE .12 23
INTENDED USE 6.1 25
INTERNATIONAL ORGANIZATIONS - 30
INTERNATIONAL STANDARDIZATION AGREEMENTS 6.4 28
NOTES 6. 25

56




@

Mil=A=-0J37F 11
Downloaded from http:/;\‘/vww.everyspec.com

INDEX - Continued

57

CONTENTS PARAGRAPH PAGE
PACKAGING 5. 24
PREPARING ACTIVITY 30
QUALITY ASSURANCE g, 24
RECYCLED, VIRGIN AND RECLAIMED MATERIALS 3.3 23
REQUIREMENTS 3. 4
RESPONSIBILITY FOR INSPECTION 4.1 24
REVIEW ACTIVITY 30
SCOPE 1. 1

Conforming requirements i.3 1
Extent 1.2 1
Scope 1.1 i
SERVICE LIFE 3.7 7
STORE CLASSIFICATION 3.5 5
Center of gravity 3.5.3 6
Ejected stores 3.5.1 5
Rail launched stores 3.5.2 5
STORE DESIGN LOADS 3.4 S
STORE REINFORCED AREAS 3.9 8
Cradling and handling areas 3.9.3 8
Ejector areas 3.9.2 8
Reinforced area strength: 3.9.4 20

Cradliing and handling
area strength 3.9.4.2 20

Sway brace pad

areas and span 3.9.4.1 20
Sway brace areas 3.9.1 8
STORE/SUSPENSION EQUIPMENT INTERFACE DESIGN 3.10 20
Ejector float areas 3.10.1 20
Sway brace pad areas 3.10.2 20
SUSPENSION DESIGN CRITERIA 3.8 7
Rail launched hangers 3.8.2 8
Suspension lugs: 3.8.1 7
Design acceptance 3.8.1.4 8
Lug number and location 3.8.1.2 7
Lug strength 3.8.1.1 7
Lug well details 3.8.1.3 7



Downloaded from http://www.everyspec.com

MIL-A-8591G

INDEX - Continued

CONTENTS ' PARAGRAPH PAGE
TABLES 3
I - 5
IT and I1I - R
B-} - 37
B-2 49
C-1 S
TERMS AND NOMENCLATURES 3.1 4 ’
THERMAL CRITERIA 3.6 6 .
External 3.6.2 7
Internal 3.6.1 7
APPENDIX A~ |
APPLICABLE DOCUMENTS 20. 31
DESIGN LOADS _ 30. 3
Aerodynamic loads 30.} K]
) A
FIGURES , - L 4
A-1 through A-4 - 32 thru 35
INERTIA LOADS 30.2 - 3]
Limit inertia catapult .
and arrested landing 30.2.2 - 31
load factors o -
Limit inertia load factors 30.2.1 3
SCOPE 10. Y
T T RPPENDIX B —
APPLICABLE_DOCUMENTS 20. " 3
DESIGN LOADS 30. 36
Aerodynamic Toads: 30.1 36
Analytical method 30.1.4 40
Method for low speed carr!age 30.1.5 - 40
Method of Appendix A 30.1.1 37
Me thod u51ng aircraft angles 30.1.2 37
Method using flow field data 30.1.3 4G

58



Downloaded from http://www.everyspec.com

MIL-A-8591G

INDEX - Continued

CONTENTS PARAGRAPH PAGE
Coordinate system and sign convention 30.3 44
Inertla loads: 30.2 40
Catapult and arrested
landing load factors 30.2.3 44
Forces of interaction 30.2.6 44
Load factor calculations 30.2.1 43
Low speed flxed-wing alrcarft 30.2.4 a4
Total inertia loads at store ¢g 30.2.2 43
Hingtip mounted air-to-air missles 30.2.5 44
FIGURES
8-1 - 38
B-2 - 39
8-3 - 4]
B-4 - 42
8-5 through B-8 - 45 thru
SCOPE 10. 36
TABLES
B-1 - 37
B-2 - 49
APPENDIX C
APPLICABLE DOCUMENTS 20. 50
DESIGN REQUIREMENTS 30. 50
Dynamic¢ requirments: 30.3 52
Frequency placement 30.3.2 53
Rotor induced harmonic excitation 30.3.1 53
Store response 30.3.3 53
Flutter and divergence 30.4 54
General requirements 30.1 51
Loads: 30.2 50
Aerodynamic loads 30.2.1 50
Dynamic loading 30.2.3 52
Fatique loading 30.2.4 52
Inertia loading: 30.2.2 51
Aircraft parameters 30.2.2.4 52
Crash 30.2.2.3 51
Flight load factors 30.2.2.1 51
Landing load factors 310.2.2.2 51
Mechanical instability 30.5 54

Store/aircraft interface 30.6 54

59



Downloaded from http://www.everyspec.com

MIL-A-8591G

INDEX - Cohtinued

CONTENTS PARAGRAPH. PAGE
SCOPE 10. 50
s - .
C-2 - 52

60



Downloaded from http://www.everyspec.com

{See Instructions - Reverse Side )

STANDARDIZATION DOCUMENT IMPROVEMENT PRORPOSAL

1. DOCUMENT NUMBER 2. DOCUMENT TiTLE

Airborne Stores, Suspension Equipment

Ja NAME OF QUEBMITTING ORGANIZATION

b. ADDRESS (Strwet, Ciry, Btatw, ZIP Code)

4. TYPE OF ORGANIZATION (Merh one)

D VENDOR .
D USER

D MANUFACTURER

D OTVHER (Specify): -

75 PRACBLEM AREAS
a Portege aph Number snd Wording:!

b. Racommenoess Wording.

¢. Asgson/RAstionste tor Recommendstion:

..J_\‘ia

6. REMARKS

-

Te. NAME OF SUBMITTER (Last, Firel, M1} - Options

5 WORK TELEPHONE NUMBER (Inctude Ares
Code) - Optionst

¢. MAILING ADDNMESS (Srrwet, City, Siats, ZiP Code} - Optionst

»

NN romm |‘,ﬁ PALVIOUS EDITION 18 OPSOLETE.

§. OATE OF BUBMISBION {YYNNDD)




