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Cover, Shipping and Storage
(Flexible, Reusable, Water-Vaporproof)

1. SCOPE:

This Aerospace Recommended Practice (ARP) defines and establishes design,
construction, and performance requirements for a flexible, reuseable,
water-vaporproof cover for environmental protection of internal combustion
engines, major components, and other military and commercial items (see 6.1).

1.1 Classification:

Covers defined by this specification shall be of the following types, as
specified (see 6.2):

Type I - For overseas and domestic shipment and storage. Desiccant
replacement not required before 12 months.

Type II - For overseas and domestic shipment and storage. Desiccant
replacement not required before 6 months.

Type III - For domestic shipment and storage. Desiccant replacement not
required before 2 months.
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2. APPLICABLE DOCUMENTS: ’

2.1 The following documents of the issue in effect on the date of invitation for
bids or request for proposal form a part of this specification to the extent
specified herein:

Specifications:

Military:

MIL-D-3464 Desiccants, Activated, Bagged, Packaging Use, and Static
Dehumidification

MIL-J-5624 Turbine Fuel, Aviation, Grades JP-4, and JP-5

MIL-0-6081 Lubricating 011, Jet Engine

MIL-C-6529 Corrosion Preventive, Aircraft Engine

MIL-L-7808 Lubricating 011, Aircraft Turbine Engine, Synthetic Base
MIL-S-18718 Cleaning Compound, Solvent ‘

MIL-L-23699 Lubricating 011, Aircraft Turbine Engine, Synthetic Base

Standards:

Federal:

Fed. Test Method Std. No. 101 Test Procedures for Packaging Materials
Fed. Test Method Std. No. 191 Textile Test Methods

Fed. Test Method Std. No. 406 Plastics, Methods of Testing

Fed. Std. No. 595 Colors

Military:

MIL-STD-810 Environmental Test Methods and Engineering Guidelines

2.2 Other Publications:
The following documents form a part of this specification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of
invitation for bids or request for proposal shall apply.

American Society for Testing and Materials:

ASTM D 882 Tensile Properties of Thin Plastic Sheeting, Test
Methods for

ASTM D 1203 Test Methods for Volatile Loss from
Plastics Using Activated Carbon Methods

ASTM D 1053 Rubber Property Stiffening at Low Temperature: Flexible

Polymer and Coated Fabric

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race St., Philadelphia, PA 19103.)

Uniform Classification Committee, Agent:

Uniform Freight Classification

(Application for copies should be addressed to the Uniform Classification
Committee, Room 1106, 22 South Riverside Plaza, Chicago, IL 60606) .
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I 3. REQUIREMENTS:
3.1 Preproduction Inspection Testing:

This specification makes provisions for preproduction inspe
3.2 Materials: )

Materials shall conform to this specification and the speci
referenced herein or as otherwise stated by the Procuring A

3.2.1 Barrier Material: Barrier material used in the fabricati
shall conform to the physical properties as specified in
be of the following grades:

Grade A - For Type I Covers
Grade B - For Type II Covers
Grade C - For Type III Covers

TABLE 1 - Physical Properties of Barrier Materi

PROPERTIES REQUIREMENTS
S = Supported Film GRADE A GRADE B GRADE
US = Unsupported Film S us S us S

ction testing (4.3).

fications
gency.

on of the covers
Table 1 and shall

al
C TEST
us PARAGRAPH

n /1/Flame Resistance - The film will show a time of not more than
10 s

4.5.2.1

/1/pbrasion Resistance - Avg. 0.07 0.07 0.14 0.14 0.14
loss in grams per 2000 wear cycles

0.14 4.5.2.2

/1 /Resistance to Aging - No delamination, seam separation or

4.5.2.3
cracking
/1/Resistance to Light - No embrittlement, cracking or 4.5.2.4
delamination
/1/corrosiveness - No corrosion 4.5.2.5
Niyater Vapor Transmission Rate 4.5.2.6.5
gm/100 in2 24 h max
As Received 0.08 0.08 0.16 0.16 0.48 0.48
m After Exposure and Room
Temperature Flexing 0.09 0.09 0.18 0.18 - -
——ldocumentg
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TABLE 1 (Continued)

PROPERTIES REQUIREMENTS
S = Supported Film GRADE A GRADE B GRADE C TEST
US = Unsupported Film S us S UM S us PARAGRAPH
After Exposure and Low
Temperature Flexing 0.10 0.10 0.20 0.20 - -
Resistance to Blocking - Slight blocking, no 4,5.2.7
delamination or rupture
/1/Resistance to Fluids No swelling, de1am1nation; 4.5.2.8
MIL-T-5624, Turbine Fuel embrittliement or other
/2/M1L-T-23699, Lubricating visible defects
011
MIL-0-6081, Hydraulic Fluid 4.5.2.8

MIL-C-6529 Corrosion Preven
/2/M1L-L-7808 Lubricating 011

tive

Impact puncture resistance

- No puncture entirely
through the material

4.5.2.9 ‘-—

Breaking Strength: Each
Direction

4.5.2.10

As Received (Original)
(pounds force minimum)

200 120 200 120 200 120

After Hydraulic Aging
(% change from original
maximum)

-20% -20% -20% -20% -35%

-35%

Tear Strength as Received

(pounds force, any direction

minimum)

60 51 60 51 60 51

4.5.2.11

117 Low Temperature Resistance
Stiffening Temp (°F)

-40°F -40°F -10°F -10°F -10°F -10°F
or colder or colder

or colder

4.5.2.12

Weight (ounces/square
yard maximum)

30 20 30 20 30 30

4.5.2.13

Full document details: SAE ARP4166

Document Sharing Hub


http://avadocuments2026.com/doc/sae-arp4166
http://avadocuments2026.com/doc/sae-arp4166

SAE  ARP4166

i TABLE 1 (Continued)
PROPERTIES REQUIREMENTS
S = Supported Film GRADE A GRADE B GRADE C TEST
US = Unsupported Film S us S us S us PARAGRAPH

I/ acquer Lifting - No
appreciable 1ifting, 4.5.2.14
tackiness or swelling in
the area of contact and no
exudation of plasticizer from
the film/3/

IT/volatility: Weight Loss 1 1 1 1 1 ] 4.5.2.15
not to exceed, %

/1 Waterproofness No Dye 4.5.2.16
Penetration
) Ply Separation (pounds force/in, 10 all Grades 4.5.2.17
minimum)
NOTES:

/1 Includes closure

/Z/Special design considerations may be necessary due to the corrosive nature of
these fluids. Long term contact with these fluids may require special
compatible barriers to protect the cover from physical degradation.

/3/Appreciab1e means a change that is immediately noticeable in comparing the
tested specimen with the original.
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3.2.2 Closure Mechanism: Closure shall conform to the physical properties listed
in Table 2 and temperature conditioning of Table 5. This is in addition to
the requirements as specified in Table 1.

TABLE 2 - Physical Properties of Closure Mechanism

Properties Requirements Test
Paragraph
Bond Strength, minimum 50% IAW ASTM D 882 4.5.1.3

% of original breaking
strength of cover material
or closure webbing,
whichever is less.

Flexibility
At ambient after low Easily hand-folded, 4.5.1.4
temperature conditioning flexed, twisted and bent

Resistance to parting force

at ambient, minimum 20 pounds force/inch (3500 N-m) 4.5.1.5
After high temperature

conditioning, minimum 10 pounds force/inch (1750 N-m) 4.5.1.5 ‘
Operation

at ambient No binding, jamming, 4.5.1.6
After low temperature misalignment or other

conditioning malfunction.

Pressure retention No leakage after 30 min 4.5.1.2

3.2.3 Color of Cover: The color of the cover shall be in accordance with Federal
Standard 595, or as specified by the purchasing activity (see 6.2).

3.3 Cover Design and Construction:

3.3.1 Design: The cover shall be designed to conform to the configuration of the
equipment specified (see 6.2).

3.3.1.2 Patterns: The patterns for the protective covers shall be taken directly
from the equipment. Access to the equipment shall be as stipulated in the
contract (see 6.2).

3.3.1.3 Fit: Protective covers shall be generally form-fitting without
obstructing the passage of air currents and shall be sufficiently loose at
extremities to relieve any strain on the closure and to ease the

installation process, as required. -
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' 3.3.2 Construction: The cover shall be constructed using good commercial
practices and shall be fabricated in one or two separable pieces or more as
specified (see 6.2). The cover must include the items defined by 3.3.2.1
through 3.3.2.5 and may include optional items defined in 3.3.2.6 through
3.3.2.16.

3.3.2.1 Air Valve(s): A1l covers shall be provided with a corrosion-resistant air
valve. The valve shall be easily accessible and shall be adaptable for
the attachment of gages for inflating and pressure testing the cover.

3.3.2.2 Humidity Indicator: Humidity indicators (type 20-40-60% or as specified)
for determining the relative humidity of the interior of the cover viewed
from the outside shall be located as far as practical from the desiccant
receptacle(s).

3.3.2.3 Closure: The design of the cover shall provide manually operated closure
for the rapid installation/removal of the cover on/from the item.
Multiple closures are permitted to expedite installation. There shall be
no gaps in the cover closure, and all joints shall have smooth surfaces.
No means shall be used to supplement sealing such as tape or sealant. The
cover shall not fail during the opening or closing when tested in
accordance with 4.5.1.4. Any fabric adjacent to the closure shall be
sealed to preclude any loose fibers from interfering with the closure.

" 3.3.2.4 Installation Instructions: Each cover shall be accompanied by one set of
. water resistant instructions. The instructions shall include a

step-by-step procedure for closing, opening, installing, and removing the
cover from the item and handling equipment for which it is designed. The
instructions for each design shall be approved by the purchasing activity.

3.3.2.5 Seams: The seams of the cover shall be the overlap type. Seams shall
meet all requirements of the barrier material when tested in accordance
with 4.5.2 where applied.

3.3.2.6 Patching Kit: <(Optional) Each cover shall be supplied with a patching kit
consisting of a sheet of patching material in accordance with the physical
properties list. (See Table 1), with a minimum width of 12 in (30.48 cm)
and an area equal to approximately 5% of the surface area of the cover but
not to exceed 10 ft2 (0.93 m2). The patching material shall be
provided with adhesive and a set of instructions for applying the
patches. The adhesive used shall be compatible with the material and be
of the room temperature curing type. The kits shall be housed in a
weatherproof pocket which is an integral part of the cover. MWhen covers
are repaired, the area where the patch is applied shall meet the
requirements of the pressure retention test (4.5.1.2) (see 6.2).

3.3.2.7 Record Receptacle(s): (Optional) The cover shall incorporate a record
receptacle pouch with a flap and a suitable sealing device. The
receptacle shall have a minimum internal dimension of 11 in (27.94 cm)
wide by 14 in (35.56 cm) long (see 6.2).
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