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MIL-P-9902C
21 JULY 1985
SUPERSEDING
MIL-P-9902B
2 JUNE 1971

MILITARY SPECIFICATION

PANELS, FULL CLEATED, PARTIALLY CLEATED
AND UNCLEATED: PLYWOOD, VENEER PAPER-
OVERLAID AND SOLID FIBERBOARD FOR BOX,
MODULAR SYSTEMS

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

. .
1.1 Scope. This specification covers material and f_brlcatzo“

requirements for two types, three classes, and three styles of reusable bo
panels, designed for modular container systems for overseas and domestlc
shipments of military equipment and supplies (see 6.1).

1.2 C18851tlcat10n. Box panels covered by this specification shall be
furnished in the following types, classes, and styles as specified in the
contract or order (see 6.2).

Type 1 Domestic Type

Type 11 Overseas Type

Class 1! Plywood Panel

Clagss 2 Veneer, Paper-Overlaid Panel

Class 3 Solid Fiberboard Panel

Style A Fully Cleated Panel

Style B Partially Cleated Panel

Style C Unc leated Panel

Beneficial comments (recommendations, additions, deletions)
and any pertinent data which may be of use in improving
this document should be addressed to: Air Force Packaging
Evaluation Agency (HQ AFLC/DSTZ), Wright-Patterson AFB OH
45&_333 hv uslno the gself-addressed Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of
this document or by letter.

FSC 8115

DISTRIBUTION STATEMENT A: Approved for public release; distribution is
limited
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2.1.1 Specifications and Standards.

~ nment ™o ___a.
wovernment wvocumenid.

APPLICABLE DOCUMENTS

Unless otherwise specified, the following

specifications and standards 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 specified herein.

ATIONS
FEDERAL

FF-F-133
FF-N-105
NN-P-530
QQ-S-781

STANDARDS

FEDERAL

MILITARY
MIL-STD-105

.Yy '7‘1\ 1790
™M —1¢7

-
MIL- STD-73 1

MIL-STD-147

emoanificratisne

Fasteners, Wood Joint, Corrugated (Saw Edge)
Nails, Wire, Brads, and Stapies
Plywood, Flat Panel

Qh-nnnlna Steel. and Seals

rr-ogy =--%35 &=

Wood-Preservation, Treating Practices
Wood-Preservative, Water-Repellent
Fiberboard, Corrugated and Solid, Sheet
Stock (Container Grade), and Cut Shapes

Varnnse Darmae_ MNernnlaid Mavtaionan Menda
VTuccor,y raptiTuvcliadiuy Lulitaluici adrauc
Toant Danmnndirene Fauw Danb acinaes Matamials
4ESL rIULCTUUITS 401 fatnagil vialr iasd

Sampling Procedures and Tables for Inspection

by Attributes

Marking for Shipment and Storage

Quality for Wood Members for Containers and

Pallets

Palletized and Containerized Unit Loads 40 Inch x

48 Inch Pallets, Skids Runners or Pallets Type
Base

and ctandamde wna~irimad vy el are I ~ '\AF"AH
QAINL DLQLIMGLI A D ACHUIICU IJ] ouyyuu;s F YY) N N e AL
fnnct;n_q should be obtained from the procuring
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2.2 Other Publications. The following document(s) form 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.

PS-51 Hardwood and Decorative Plywood
DC 1 Crcctbumiemndd e amd Tedicadaee Dlaee a2
P> I § ULISLIUL 1101y aliu uluuau'y iy woouu

(Copies may be obtained from the Superintendent of Documents, U.S.
Government Printing Office, Washington DC 20402.)

UNIFORM CLASSIFICATION COMMITTEE, AGENT:

(Application for copies should be addressed to Uniform Classification
Committee, Room 1106, 222 South Riverside Plaza, Chicago IL 60606.)

(Application for copies should be addressed to the American Trucking
Association, Inc, 1616 "P" Street NW, Washington DC 20036.)

ASTM 3951-82 Standard Practice for Commercial Packaging

(Application for copies of this ASTM should be addressed to American Society
for Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania
19103)

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.

e Tma oz wwe ey

3. REQUIREMENTS

3.1 Materials. Materials required to fabricate box panels shall conform
to the requirements of this specification.

3.1.1 Lumber. Lumber used for cleats to fabricate styles A and B panels
shall conform to all requirements of MIL-STD-731. Cleats, when specified
(see 62), shall have the surface treated with water-repellent wood pre-

amemeendlonn PR JPRp P oy (Cmaenen m ot b3 e o~ ~— in) ~F T™T_\r_ :'7') Mh ae Trmancctiswens
OCI'V llVC COulld Urlullls [49) \/UIUPUDI LlUll A ) UL LJ Vi A ATV T I e Yy iicTii prcosuslc
treatment 1is specified, it shall be in accordance with TT-W-571. Type of

treatment must be specified.

w
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3.1.1.1 Cleats. Unless otherwise specified; cleats shall bhe made f
groups of wood in thicknesses as outlined in Table I. Each cleat shall be
single piece of lumber without any joints in the width or length.
i.2 Cieat Dimensions and Tolerances. The thickness and width of

used to fabricate Style A panels of any type or class shall not be
less than minimum thicknesses and widths specified in Table L However,
standard 3/4 or 25/32 inch thick cleat may be substituted for 13/16 inch
cleat provided the cross-sectional area is equal to or greater than that
specified. = When cleats with dimensions exceeding those specified in Table I
are required on panels to accommodate specific designs or types of
mechanical fasteners (other than  nails, staples, screws, etc), the

m:nnfg:‘fnvor chall Frriwnich tha mnweam~m
ADUIACIUrer Sadsd urnisa tne  procul

the following information.

a. Actual dimensions (thickness and width) of cleats.

b. The type or design of mechanical fasteners, national stock numbers,
and military or faderal standards where annlicakhla
Ciid iuddiial y Vi sTUTIad stalluaiuo wiaitIT applacauilc.

¢. Maximum load (gross weight) and type of load for which the panels
are designed and fabricated. Cleats used to fabricate Style B panels shall
be of sufficient thickness and width to provide satlsfactory performance

when panels are assembied and tested in accordance with 4.4, The
manufacturer shall furnish the procuring activity or the contracting

officer the same type of information required for Style A panels as
specified above. Maximum allowable tolerances for all cleats shall be as
specified in MIL-STD-731 for sized lumber and box members.

NOTE: Lumber requirements (cieats) specified herein and outiined in
Table I represent minimum requirements. Standard size lumber may
be substituted nmmdpd the cross-sectional area of the substituted

lumber is equal to or greater than the cross-sectional area of
specified sizes and are within the exceptions permitted herein.

3.1.2 Plywood. Unless otherwise specified (see 6.2), plywood used shall conform to
the product standards as outlined in Table I

3.1.2.1 Thickness of Plywood for Type 1 and II, Class 1. Styles A and B panels
thickness shall not be less than specified in Table I for the intended types and
weights of loads and groups of wood to be used. Style C panels shall be of sufficient
thickness to satisfactorily perform when panels are assembled into a completed box
and tested in accordance with 4.4.
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TABLE 1, Plywood Fiat Panel 1/, 2/, 3/
BOX TYPE PS-51 PS1
Type I, Class 1, Style A Type I Standard Interior
Grade 34 Grade C-D
Type I, Class 1, Style B and C Type 1 Standard Interior
Grade 3~4 with Ext. Glue
Type I, Class I, Style A, B, and C Grade C-D
1/ Unless otherwise specified, plywood is furnished unsanded. Smootl
finish or sanded panels, if required, must be specified in the contract or

order.

2/ When specified (see 6.2), plywood shall have the surface treated
with water repellent, wood-preservative conforming to TT-W-571 or
composition C or D of TT-W-572. Type of treatment must be specified.

2 TN_£__a_ iz~ -c oo o alas eyt Tee] =
3/ Defects such as knot holes, worm holes, etc, that extend clear
through the panel shall not be permitted.

3.1.3 Paper-Overlaid Veneer. Unless otherwise specified (see 6.2), paper-overlaid
veneer panels shall confrom to Table IIL

BOX TYPE Panel Material Minimum Thickness
and Stiffness
Type 1, Class 2, Style A PPP-V-205, Type 1 See Table 1
Type I, Class 2, Style B, C PPP-V-205, Type I See Table 1
Type I, Class 2, Style A, B, C
3.1.4 Fiberboard. Unless otherwise specified (see 6.2), fiberboard panels shall
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*TABLE IV, Fiberboard
BOX TYPE Panel Material
Type I, C 3, Style A PPP-F-320, Type SF Class Domestic,
Grade (See Table 1)
Type LI, Class 3, Style A PPP-F-320, Type SF Class Weather Resistant,
Grade (See Table 1)
3.1.5 Fasteners.
3.1.5.1 Nails. Nails used to fabricate panels specified herein shall be
made of steel wire and shall conform to the requirements of FF-N-105.
3.1.5.1.1 Nails Sizes and Dimensions. Nails used to fabricate Type 1
panels intended for boxes to support loads up to 150 pounds shall have a
shank diameter not less than 0.072 inch (15 gage) with a head diameter not

less than 13/64 inch. Nails used to fabricate Type I panels intended for
boxes to support loads over 150 pounds and all Type I panels shall have a
shank diameter not less than 0.080 inch (14 gage) with a head diameter not
less than 13/64 inch. Box nails that can be used are 4, 5, 6, and 7d. Nails
used to fabricate any of the panels shall be of sufficient length to pass
completely through the cleat and panel and provide a clinch not less than
1/8 inch.

3.1.5.2 Staples or Wire Stitches. Staples or wire stitches used to
fabricate panels specified herein shall be made of steel wire of not less
than 0.0625 inch diameter. If wire other than round wire is used for
staples or stitching material, the cross-section area shall be equal to that
of 16 gage, round wire. The bearing surface of the crown (underside) of
staple or stitch shall not be less than 5/16 inch. Staples shall be of

an P
sufficient length to pass completely through the cleat and panel and provide
a clinch not less than 1/8 inch.

3.1.5.3 Other Fasteners. Other fasteners, such as single legged fasteners
preformed or formed from knurled wire, may be used to the extent specified

under pane! fabrication. Steel wire used to form these fasteners shall have

a diameter not less than 0.0625 inch (16 gage). If wire, other than round
wire, is used, the cross-section area shall be equal to that of 16 gage
round wire. When these fasteners are used, the points and shanks shall be
of a type which, when driven, shall not cause splitting of the wood cleats.

These fasteners, when used, shall be driven with such equipment that will
provide a clinch or hook on the machine end of not less than 1/8 inch or
equal to the clinch requirements for staples apd nails, These fasteners
shall not be used with any of the applicable materials less than 1/4 inch in

thickness.
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3.1.6 Assembly Fasteners. Assembly fasteners (clamps, spring steel clips,
plates and strapping, stays, etc) used by the panel manufacturer in
performing the tests specified herein shall be identical to the fasteners

that are readily available for purchase by any activity submitting orders
for panels.

™

2 9 LY T LAl
J.4 I'dnel raorication.

3.2.1 Fabrication of Plywood Panels, Types I and II.

3.2.1.1 Class 1, Styles A and B, Panels. The plywood shall be secured to the cleats
by the use of nails, staples, wire stitches, or other fasteners as specified in 3.1.5 at
the option of the contractor. Fasteners may be driven through the plywood and
cleat in either sequence except that fasteners specified in 3.1.5.3 shall pass through
the wood parts in the sequence of cleat to plywood only and the preformed staples
or wire stxtches (see 3.1.5.2) shall pass through the wood parts in the sequence of
plywood to cleat only. All fasteners shall pass completely through the plywood and
cleat and clinched not less than 1/8 inch. Shiners (protruding fastener points) shall
not be permitted. Where plywood of 1/4 inch or less thickness is used, the staple,

stitch crown, or nail head shall not be overdriven more than is necessary to prevent
the fastener head or crown surface from extpnding above the surface of the plywood

or cleat. Where plywood thicker than 1/4 inch is used, the bearing surface of the
staple, stitch crown, or nail shall not be overdriven more than 1/32 inch or 10
percent of the plywood thickness whichever is the greater. Nails, staples, or knurled
wire fasteners used lengthwise of the cleat shall be staggered in two paraiiei rows
with the following exception: When crowned fasteners (staples, stitches, etc) with
7/16 inch or wider crowns are used, they may be driven in a straight line when cleats
do not exceed 1-3/4 inches in width. The space between the two rows shall not be
less than 3/8 inch nor more than a dimension equal to 50 percent of the cleat width.
The distance between the nearest edge of the fastener and the edge of the cleat
shall not be less than 3/8 inch nor more than a dimension equal to 25 percent of the

cleat width. The spacing of nails or other single legged fasteners shall not exceed 6

inches within each row. The two rows of fasteners shall be evenly mismatched or
staggered effecting a 3 inch spacing. The spacing of crown type fa.steners (staples,
wire stitches, etc) shall not exceed 7 inches within each row. With the exception as

specified above, these two rows of fasteners shall be evenly mismatched or
staggered effecting a 3-1/2 inch spacing.

3.2.1.1.1 Cleat Arrangement and Spacing for Class 1, Style A, Panels Each panel
shall have a minimum of four cleats and shall be applied with a l_a.p joint or butt joint
at the corners of the panel. When the lap joint method is used, he lap cuts shall be

of such accuracy that the combined thickness at the joint shall not be less nor

0O
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exceed the cleat thickness. When the panel cleats are butt joined, the through

cleats shall be perpendicular to the grain of the face ply for plywood and to the
grain of the veneer for paper-overlaid veneer and the filler cleats fitted in between
the through cleats. When one or both dimensions of a panel when measured between

the inside edges of the edge cleats (unframed area) exceeds 24 inches for Type I
panels or 20 inches for Type I panels, one or more intermediate cleats shall be
apphed perpendlcular to the length of the panel. The distance between intermediate
cieats (unframed areas) shall not exceed 24 inches for Type I panels or 20 inches for

Type II panels.

3.2.1.1.2 Cleat Arrangement and Spacing for Class 1, Style B, Panels. Style B
panels shall be provided with a sufficient number of cleats, when assembled into a
completed container, and closed as for shipment. Between cleats, there shall be no
unframed area exceeding 24 inches in either dimension for Type I panels or 20 inches

for Type II panels. Cleats arranged on the panels in accordance with the

manufacturer's design shall be spaced and secured with such aCCi.irdcy that the
panels (ends, sides, top, and bottom), when assembled into a mpleted box, held

> &

b 4
together with fasteners or stays, and reinforced with steel strapping as for
shipment, shall satisfactorily perform when tested in accordance with 4.4.

e C panels require no cleats and shall be made
he lywood only. These panels shall be made from plywood of
suffxczent h1cknes to retain the fasteners for which they were designed, adequately
protect the load intended for the completed box, and satisfactorily pass all
applicable tests specified herein. All edges of these panels shall be cut in such
manner or design or provided with metal plates, angles, etc, that the ends, sides,
top, and bottom will interlock with each other when assembled into a complete box.
The panels, when assembled into a complete box, fastened together with the
fasteners (spring clips, clamps, stays, etc) and banded, if required, shall satis-

factorily pass tests specxfled in 4.4 without the aid of internal supporting structure
of loads.

*
i

3.2.1.3 Multi-Piece Panels. Unless otherwise specified, all panels not
exceeding 96 inches in length by 48 inches in width shall be fabricated from
one piece of panel material with the required number of cleats as specified

herein. When the panel dimensions are of such magnitude that two or more
pieces of panel material will be required, the ad_]acent edges of the panel
material shall be butt joined with a joint cleat placed over the joined
edges. The width of the joint cleat shall not be less than 2-3/8 inches or
less than the edge cleats when they exceed 2-3/8 inches. [Each piece of
panel material shall be fastened to the joint cleat in accordance with the
requirements specified for fastening of all other cleats. When two or more
pieces of panel material are requlred to make Style C panels, the pieces of
plywood shall be joined together in accordance with the requirements for

scarf joints as specified in Commercial Standard PS 1.

e
(=]
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3.2.2.1 Class 2, Styles A and B, Panels. Paper-overlaid veneer panel material shall
be secured to the cleats by the use of nails, staples, or wire stitches at the option of
the contractor. Fasteners used in fabricating these panels shall pass through the
panel board and cleat and clinch on the cleat side. Shiners shall not be permitted.

Staple or stitch crowns or nail heads shall not be permitted to extend above the surface

Af tha momal Baszed nas 1) -
O% wa€ panei board nor shall the‘y be overdriven more than is necessary tc preven

the fastener crown or nail head surface from extending above the panel board
surface. Nails, staples or wire stitches used lengthwise in the cleat shall be
staggered in two parallel rows with the following exception: When crowned
fasteners (staples, stitches, etc) with 7/16 inch or wider crowns are used, they may
be driven in a straight line when cleats do not exceed 1-3/4 inches in width. The
space between the two rows shall not be less than 3/8 inch nor more than a
Airmancian amial +a B0 r\n—hanf nf tha ~loat width. ’r}‘\P distance bptwppn thP nearest

UL TUSIULE THUGL U SV PTLATTLL Ui TUs Lat Qe valisees 21C QistlalllT Lo

edge of the fastener and the edge of the cleat shall not be less than 3/8 inch nor
more than a dimension equal to 25 percent of the cleat width. The spacing of nails,
staples, or wire stitches shall not exceed 6 inches within each row. The two rows of
fasteners shall be evenly mismatched or staggered effecting a 3 inch spacing along
the cleat. When cleats are 2-3/8 inches or more in width, two nails or ot

=

3.2.2.1.1 Cleat Arrangement and Spacing for Class 2, Style A, Panels. The cleat
arrangement and spacing for these panels shall be as specified in 3.2. 1.1.1.

_____ ™ ~Y_ =

3.2.2.1.2 Cleat Arrangement and Spacing for Class 2, Style B, Panels. The cleat
arrangement and spacmg for these panels shall be as specified in 3.2.1.1.2. Cleats
ansle in accordance with the manufacturer's de51en shall be snaced

n
PAMTLS 3i2 QLLLILRLLT Wasad o2 a2 ig LRI el U o

and secured with such accuracy that the panels (ends, sides, top, and bottom) when
assembled into a completed box, held together with fasteners or stays, and
reinforced with steel strapping as for shipment, shall satisfactorily perform when
tested in accordance with 4.4.

3.2.2.3 Multi-Piece Panels. Two-piece panels fabricated from paper-overlaid
veneer shall be as specified in 3.2.1.3.

3.2.3 Fabrication of Solid Fiberboard Panels, Types 1 and L.

3.2.3.1 Class 3, Style A, Panels. Solid fiberboard material used for these panels
shall be secured to the cleats by the use of nails or staples. Nails and staples shall
conform to requirements specified in 3.1.5 except the diameter of nail heads shall
not be less than 7/32 inch and the crown of staples shall not be less than 1/2 inch.

[
[e—y
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Fasteners used to fabricate these panels shall be driven through the panel material,
then the cleat, and clinched on the cleat side. Shiners shall not be permitted.
Staple crowns or nail heads shall not be permitted to extend above the surface of
the panel material nor shall they be overdriven to the extent that breaks in the
outer liner are visible. The spacing and pattern used for nails or staples in
manufacturing these panels shall be as specified in 3.2.2.1. The butt joint formed by
two adjacent edge cleats on a panel or by an intermediate cleat and an edge cleat
shall be reinforced by a staple or corrugated fastener. When corrugated fasteners
are used, they shall conform to FF-F-133 and their depth shall not be less than 75
percent of the cleat thickness. When staples are used for joint reinforcing, they
shall have a crown not less than one inch and be driven through the two adjacent
cleats and clinched on the panel board side of the panel.

3.2.3.1.1 Cleat Arrangement and Spacing for Class 3, Style A, Panels. The cleat
arrangement for these panels shall be as specified in 3.2.1.1.1. Type 0, Class 3,
Style A, panels shall not exceed dimensions that would be required to fabricate a
box with inside dimensions Of 48 inches long by 36 inches wide by 36 inches deep.

3.2.3.2 Multi-Piece _ Panels. Two-piece panels fabricated from solid
fiberboard shall be as specified in 3.2.1.3. The use of two or more pieces
of panel board is permitted for Type I, Class 3, Style A, panels only,

3.3 Panel Design Features. The manufacturer shall not furnish or propose
to furnish any box panels with such design features or cleat arrangements
for which acceptable fasteners or stays required to assemble them into a
complete box are not readily available.

3.3.1 Reusability. Panels shall be of such design that they can be
repeatedly assembled into a complete box then disassembled without
distortion or damage.

3.3.2 Assembly. Sets of panels (ends, sides, top, and bottom) within each
classification combination (type, «class, and style) furnished under this
specification shall be capable of being assembled into a complete box
suitable for the purpose intended. The panels shall also be capable of
being assembled and disassembled by the use of common hand tools such as: a
standard carpenter's claw hammer, mallet, screw driver, nail bar, etc. Each
set of panels, when assembled into a completed box, shall conform to the
inside length, width, and depth, plus or minus 1/8 inch, specified in the
contract or order (see 6.2).

3.4 Panel Dimensions and Tolerances.

3.4.1 Dimensions. Dimensions of panels furnished under this specification
shall be as specified in the contract or order (see 6.2).

12
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3.4.1.1 Assembled Dimensions. When exact dimensions of paneis are
inknown, the procuring activity may specify that panels shall be of such
dimensions that when assembled into a complete box, the inside dimensions of
the box shall be as specified in the contract or order (see 6.2).

3.4.2 Tolerances. Pane! board shall be cut with such accuracy that each
corner will be a 90 degree angle with a tolerance not to exceed plus or
minus 1/2 degree and at no point shall the panel board extend more than 1/16
inch beyond the cleats or more than 1/16 inch under the edges of the cleats.
Tolerances not specified herein shall be as specified in the material

specifications apphcable to this document.

3.4.2.1 Assembled Tolerance. When panels are ordered to make up boxes of
specific sizes, h allowable tolerances on the inside dimensions of the
assembled box s 1 not exceed plus or minus 1/8 inch.

3.5 Fastener Information. The manufacturer shall furnish the procuring
activity or the contracting officer with written information relative to
the following:

- ~ = a a2 mamale - —— Lcommiola o,
a. Type of fasteners applicable to the panels that are furnished. Also
federal stock numbers or procurement document covering the fasteners, if

available, along with sources of supply.

b. Number of fasteners that are required per box of specific sizes to
support the maximum load for which the panels were designed.

c. Imstructions for application and removal of fasteners.
3.6 Panel Identification. Unless otherwise specified, each panel shall be

permanently marked showing dimensions (length by width in inches), type,
class, style, and maximum load (weight limitation) of complete box for which

the panels were designed. The marking shall be in characters not less than
1 i T, Lo 2/4 i
nain J 5 .

Q
B
® E|

ore sia

shor rmally : pan ept on Style C
panels. The marking for Style C panels shall be placed on the outside
surface along the edge of the shortest dimension (width) and shall be placed
as close to the edge as practicable. Marking shall consist of a series of

numbers and symbols as follows:
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/ i
hortest edge cleat (normally

(2 d

of numbers to indicate the length and width of panel in

b. Second part of the identification will indicate the type of panel.
Type 1 panels, for domestic boxes, will be identified by the Iletter "D".
Type 1I panels, for overseas boxes, will be identified by the letter "O".

(=)
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c. Third part of the identification will indicate the class of panel.
Class 1 (plywood) will be identified by the number "1™ Class 2 (paper-
overlaid ven ,;-) will be identified by the number "2 Class 3 (solid
. n

be identified by the number "3".

d. Fourth part of the identification will indicate the style of panel.
Style A panels will be 1dent1f1ed by the letter "A". Style B panels will be
identified by the letter "B". Style C panels will be identified by the

+e "cr,
ietter 'C

e. Fifth part of the identification will indicate the maximum gross
load of the assembled box for which the panels were designed. All weights
shall be numerically indicated and shall be expressed in pounds to the
nearest pound. Panel identification example: 28 X 14-0-1-A-300 is for a
panel 28 inches long by 14 inches wide, Type I (overseas), Class 1
(plywood), Style A (fully cleated), and for a box to carry a gross load of

300 pounds. B

3.6.1 Additional Markmg for Style C Panels. Unless otherwise specified,
each panel shall be permanently marked on one of the edge cleats or panel
edge in the same manner as specified in 3.6 6 with the additional infor n
"US Property-Reusable Panel” and "Designed for use with name and type of

fasteners."

VWildlk Liic [-SVAS S R Y

3.7 Workmanship. All panels shall be fabricated in accordance with the
highest grade commercial practice for this type of work. Panels b
free of any defects which might render them unserviceable or make them
hazardous to employees assembling them into boxes. When panels are
assembled into a complete box, they shall fit together with such accuracy
that no joint or opening between adjacent panels exceeds 1/32 inch.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise

specified in the contract or order, the contractor may use his own or any
other facilities  suitable for the performance of the inspection

requirements specified herein, unless disapproved by the government. The
Government reserves the right to perform any of the inspections set forth in

right 1spec
this specification where such inspections are deemed necessary to assure

that supplies and services conform to prescribed requirements.

pPTealias b4 LA

4.2 Sameling.
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4.2.1 Lot. For the purpose of sampling, inspection, and testing, a Iot
shall consist of all panels of the same type, class, style, and size or
combination of sizes, which are manufactured from the same materials and

under essentially the same conditions and offered for delivery at any one
time.

4.2.2 Samphng for Inspection. Sampling for inspection and examination

for defects in material, construction, dimensions, appearance, and
workmanship shall be in accordance with MIL-STD-105.

4.2.2.1 Inspection Levels and Acceptance Quality Levels for Examination.
The inspection levels for the purpose of determining the sample size and
Acceptable Quality Levels (AQLs) expressed .in defects per hundred units

shall be as follows:

EXAMINATION INSPECTION AQL
PARAGRAPH LEVEL MAJOR TOTAL
4.3.1.1 _ S+4 2.5 6.5
4.3.1.2 S-2 4.0
4.2.3 Samplin for Assembly Inspection and Testing. The sample for
assembly inspection and testing shall consist of one complete set of panels
(ends, sides, top, and bottom) designed for assembling ome complete box.

One sample (set of panels as specified herein) shall be selected at random
from the first 10 sets manufactured and one sample selected at random from

each additional 200 sets or fraction thereof within each lot (see 4.2.1).

4.3 Inspection of the End Item.

4.3.1 Examination of the End Item. Examination of the end item shall be
made ~in accordance with the classification of defects, inspection levels
and Acceptance Quality Levels (AQLs) set forth in 4,2.2.1. The lot size and
units for examination under 4.3.1.1 shall be as specified in 4.2.1 and the
units for examination under 4.3.1.2 shall be bundles or crates of panels or
knocked-down boxes as applicable.

4.3.1.1 \ation of the end item for defects in materials, construction,
dimensions, appearance, and workmanship shall be in accordance with the
following table of defects:

4.3.1.1 Examir

15
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EXAMINE

DEFECTS

CATEGORY

MAJOR MINOR

™ _ 1
raneis

Fabrication
(panels)

Cleats not in compliance with the dimensional
requirements or exceed aliowable tolerances

({oan 21 1 2)
\STT Jedeleisje

Plywood not in compliance with minimum
quality (see 3.1.2).

T

lywood not conforming to minimum thick-
iess (see 3.1

2 1)
Loed)e

»

Veneer, paper-overlaid panel board not in
compliance with requirements (see 3.1.3).

Fiberboard panel board not in compliance
with requirements (see 3.1.4).

Fasteners (nails, staples, wire stitches,
etc) not in compliance with requirements
(see 3.1.5).

Panels not in conformance with sizes
specified in contract or order or exceed
allowable toierances (see 3.4 and 6.2).

Fasteners not driven and clinched in
accordance with minimum requirements
applicable to type, class, and style of
panel ordered (see 3.2.1.1, 3.2.2.1, and
3.2.3.1).

Mlante nat menmanle nanttianad i arncandan~a
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with minimum requirements applicable to type,
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EXAMINE DEFECTS CATEGORY

MAJOR MINOR

Intermediate cleats missing or not spaced 112

in accordance with minimum requirements
(see 2.2.1.1.1.2.2.1.1.2.2,2.2.1.1
~ l‘, -~e

\STT JDeiveacieay .4 . “eiveneay

3.2.2.1.2; and 3.2.3.1.1).

Assembly of panels not in true alignment 113
or out of square (see 3.4.2).

Protruding fastener points (shiners), not 114
permitted (see 3.2.1.1).
Two-piece panels not in accordance with 115

minimum requirements (see 3.2.1.3).

Accuracy of Sets of panels (ends, sides, top, and 201
Assembly bottom) when assembled into a complete box:
dimensions not in accordance with contract
or order or exceed allowable tolerances
(see 3.4.1.1 and 3.4.2.1).
Panels do not fit together properly leaving 202
cracks in excess of minimum requirements
(see 3.7).
Marking (Panel Panels not marked in accordance with 203
identification) requirements (see 3.6).
4.3.1.2 Examination of product for defects in preparation for delivery shall
be in accordance with the following:
EXAMINE DEFECTS CATEGORY

MAJOR MINOR

Packing Panels not in bundles and secured and ready 205
for shipment as specified (see 5.1.1 and
5.1.2).

[T
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EXAMINE DEFECTS CATEGORY
MAJOR MINOR

Marking Marking of packages, bundles, etc, of panels 206

not in accordance with 5. 3.

4.4 Tests. Tests for acceptance shall consist of the examination of panels
and sets of panels (ends, sides, top, and bottom) assembled into a complete
box as specified under 4.3.1 and the applicable tests specified herein.

-

4 1 A 11 ™ o ™ _ = 1 _ _ r — 2 o A ks BEs | = 3 — 1 _ _a_ 3 2 PR, R
% TP Assemoxy 1est. Lacn ample conio l'ml g TI0 4.4.0 A&IMA Seijecied In accoradunce
writ tha nrenrricinne cnarcrifiad tharain chall ha ae eam‘\laﬂ intA a2 ~Aamnlate hay Nnler
YV A Al ShAN. Plv VYV ADIVALD Jy\-\—l‘l" LaiNd o AMD SAACA AL LS A u.w A W AN A AA‘I»\J A"y \.vmrn\_‘\_ W ASERe v“.]
hand tools readily available on the commercial market or standard tools as specified

in 3.3.2 shall be required to perform the assembling of panels into a complete box.
The assembly time shall not exceed the time normally required to assemble a
cleated panel box with nails.

4 4.2 Quhansmnncaﬂ AaAd Te

4.4.2 1 + A simerimnosad \n:ﬂ tect eh:\l ‘\n hnnr‘nt—fnr‘ on
y uk’\la\«u ASLICANA .~ N SEAVANE W B wves

. 4 Sups i asaaps seg

boxes prior to the rough handling test. This test is to determine the ability of the
panels assembled into a box to support superlmposed loads. Except for conditions
specified herein, the test shall be conducted in accordance with Method 5017 of
Federal Standard No. 101. This test shall be conducted on an empty box without the
use of struts, braces, dunnage or any other type of internal supporting structure.
The loss of a panel or breakage of any panel component or permanent panel
distortion after the load has been removed shall be considered as failure of the

panels to pass this test.

4.4.3 Rough Handling Tests. The same box used for the superimposed load test shall
be used for the rough handling tests, except it shall be loaded thh a test or dummy

waicht 44 tha 1and fan —hich ¢ha manales awa Aa ad The weicht nf
Wclslll LU viT IU AU wuxul Larc }JmlCLD WCAC UCDLBAICUD & AdC VWO 6 .- wva

1 S
test load and box, height Qf drops for free fall drop, edgewise drop, and cornerwise
drop shall be as outlined in applicable test methods. The rough handhng tests shall
consist of the vibration test (4.4.3.1), one of the applicable drop test (4.4.3.2,
4.4.3.3, or 4.4.3.4) and if applicable, impact test (4.4.4). Tests shall be conducted in
the sequence specxnecl. bplxtnng, Dreakxng or loss of cleats, snearmg of rasmmngs
s —

[
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components or fastenings after the load has been removed shall be considered as

failure to pass the test.

«4.3.2 Free-Fall Drop Test. Boxes shall be tested in accordance with Method
607

4
50G07.1, procedure A of Federal Standard No. 101.

4.4.3.3 Edgewise Drop Test. Boxes shall be tested in accordance with Method
5008.1 of Federal Standard No. 101.

4.4.3. 4 Comerwise _Drop Test. Bc;xes shall be tested in accordance with Method

4
O
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4.4.4 Impact Tests, Boxes with any es and r
feet, closed as for shipment and with a gross weight exceeding 200 pounds, including
a test load for which the panels were designed shall be subjected to one of the

following impact tests.

dim aneiAan avraading

mensicn exceead F2254 Je >

4.4.4.1 Pendulum Impaci. This test shall be in accordance with Method 5012
of Faderal Standa 5. 101
NMad 4 TUTIAQL VLtQUIWMQGL W 1V WUe A WVae

4.4.4.2 Incline Impact. This test shall be in accordance with Method 5023
of Federal Standard No. 101.

4.4.5 Strength After Rough Handling and 1mpact Testing. After applicable
A 8

Ty ha adad hmewnae ahall o cap ahla
a1 nas oeen b\nuy&ctcu, CGRES Sinau o nyaunc

rough handling and impact tes
of withstanding the superimposed load test of 4.4.2 except the required load
per square foot shall be 50 percent of the load specified therein.

5. PACKAGING

1 Packing. Packing shall be Level A, C or Commercial as specified (see
2).

5.1.1 Level A.

5.1.1.1 Style A Panels. Unless otherwise specified, Style A, panels of

iike type, ciass, and size shali be bundied in 5s, 10s, or muitipies of 10s,
Taved  Sem mmma mhall ko Yoo lan Seemaad PINN  neeem A Lart hioemdla kel kA
UL Akl AIU wasc Siiadl Ltic UUIUITD CTALTCQ [ZAVAV] puu.uu. e ivacii vuiiuic Siialil vT
sec"rn!v banded with steel strapping -onfor ing to QQ-S-781. Panels shall
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5.1.1.2 Styles B or C Panels. Unless otherwise specified, Styles B or C
panels shall be in sets (ends, sides, top, and bottom) of like types,
classes, and sizes. These sets shall be securely fastened together with
twine, pressure sensitive reinforced tape, etc. These sets of panels shall
be securely bundled in 5s, or multiples of 5s, except no bundle shall exceed
200 pounds. Each bundle shall be securely banded with steel strapping
conforming to QQ-S-781. Type I panels shall be protected from water by
covering them with a flexible waterproof shroud.

5.1.2 Level C. All panels shall be prepared for delivery as specified for
Level A, except units (bundles, etc) shall not exceed 250 pounds without
being palletized or placed on a skidded platform. All units prepared for
delivery shall be in accordance with Uniform Freight Classification Rules
or National Motor Freight Classification Rules, as applicable.

5.1.3 Commercial € packcu in accordance with requircmcuts

of ASTM D-3951-82

5.2 Palletization. When specified (see 6.2), panels packed as specified
in 5.1 shall be palletized in accordancee with load Type I of MIL-STD-147.

5.3 Marking.

5.3.1 Marking Level A or C. Each unit (bundle, pallet, etc) prepared for shipment
shall be marked in accordance with MIL-STD-129.

5.3.2 Commercial. Each unit (bundle, pallet, etc) prepared for shipment shall be
marked in accordance with ASTM D-3951-82

5.4 Preservation. Not applicable to this specification.
6. NOTES

6.1 Intended Uses. Panels furnished under the provisions of this
specification are primarily intended for use in assembling demountable and
reusable boxes assembled with fasteners other than nails and screws. They
may also be used in establishing modular box systems of various sizes.
Style A panels may be used in assembling non-demountable reusable boxes when
requirements for such boxes exist. Class 3 panels (solid fiberboard) should
not be expected to have reusability qualities equal to plywood or paper-
overlaid veneer.

6.1.1 Interior types and grades of plywood conforming to commercial and product
standards should not be directly exposed to excessive amounts of water nor be
treated with water-borne fire-retardant or water-borne preservative chemicals.
Hardwood plywood conforming to NN-P-530 should not be used in panel fabrication
unless specifically directed or when economy dictates its use.

20
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6.2 Ordering Data. Procurement documents should specify the following:

b. Type, class, and style of panels required (see 1.2). Type, grade,
or standard of plywood covered under the provisions of NN-P-530 and
applicable commercial and product standards (see 3.1.2 and Table ).

c. Cleat size (width, thickness, etc) required if other than specified

(1]
r-4

d. Thickness, type, class, grade, strength, stiffness, etc, of panel
material if known (see Table I).

e. Wood preservative and type (see 3.1.1 and Table TI).

Maximum we

f. Maximu ight and type of load to be packed in box for which panels
are required when panel material requirements are not known (see Table D.

g. Dimensions of panels (length by width) if known (see 3.4.1).

ch panels

i.  Panel identification marking (see 3.6).
jo  Applicable level of packing (Level A, C, or commercial) (see 5.1).

I SN S I \
K. Marking (see 5.3.1 and 5.3.2).

l.  Specify if palletizing is required (see 5.2).
6.3 Environmental. Environmental pollution prevention measures may be

contained in the material documents referenced herein. Refer to material
document nr preparing activity for recommended disposability methods.

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.
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form (or use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
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too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problemm. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(sj or to amend contraciual requirementa.
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