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Interline Air Cargo Pallets

RATIONALE

AS1491A has been reaffirmed to comply with the SAE five-year review policy.

1. PURPOSE: This Aerospace Standard establishes minimum regquirements for
pallets usaed to transport cavqgo in aircraft equipped with NAS 3610 restraint
systens, pxcept as noted, and using nets meeting the requirements of
AS 1492, | The minimum essential criteria are identified by the yise of the key
word "shalll", Recommended criteria are identified by the, kéy word "should"
and while| not mandatory are considered to be of primary dmportance in
providing| serviceable, economical, and practical air transport pallets.
Deviation| from the recommended criteria should occur'enly after|careful
‘considerafion, extensive testing, and thorough service evaluatidn have shown
alternate| methods to be satisfactory.

1.1 Referencp Documents:

1.1L.1 SAE AS| 1492, Interline Air Cargo Pallet Nets.

1.1.2 NAS 3600, Minimum Airworthiness Requirements & Test Conditiohs for Air
Cargo PInit Load Devices. Aerogpace Industries Association of America,
Inc.; L725 De Sales Street W.W., Washington, D.C. 20046.

1,1.3 TIATA Skandard Specification’ Number 50/1, Pallet for NAS 3610|Class II
Restrafint Systems. International Air Transport Agsoc., 2000( Peel Street,
Montrepl, Quebec, Canada H3A 2R4,

1,1.4 IATA Skandard Spegification Number 50/0, Condition Requirements for
Interlining of <ULDS, International Air Transport Assoc., 2000 Peel Street,
Montrepl, Quebec, Canada H3A 2R4.

1.1.5 MS 336P1A,~Track & Stud Fitting for Cargo Trangport Aircraft| Standard
Dimensfions for.

1.1.6 United States Federal Test Method Standard 406, Plastics = Methods of
Testing. Available from Specification Sales, Bldg. 197, Washington Navy
Yard, General Services Administration, Washington, D.C. 20407
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1.1.7 Federal Aviation Regulation (FAR) Part 25, United States Department of
Trangportation.

2, SCOPE:

2.1 This document establishes dimensional, structural and environmental
requirements for two types of interline pallets. Type II covers NAS 3610
code sizes and Type III covers other sizes not currently included in
NAS 3610.

2,2 Type II Basic Pallet Sizes:

NAS 3010
fode Size Dimension
A 2235 x 3175 mm (88 x 125 in.) Fig, 1
B 2235 x 2743 mm (88 x 108 in,) Fig, 2
M 2438 x 3175 mm (96 x 125 ine) Fig., 3 ﬂ 3A
L 1534 x 3175 mm (60.4 x 125 in.) Fig. 4

2.2,1 Type If pallets will be transported in aircraft equipped withl restraint
gystemg defined in NAS 3610 Class II.

2,2,2 Type ILI Pallet Sizes:

$ize Dimension
IIT 1562 x 2438 mm (61.5 x 96 in.) Fig. 6

2.,2,3 Type III pallets will be transported in aircraft equipped with restraint
gsystem$ defined in Figures 8, 9, 10 and 1l.

2,2.4 The ca¥go shall be restrained to the pallet by means of a net|meeting the
requir¢ments of AS* 1492,

2.3 Basic Pallet Configuration: The pallet consists of two basic components,
core and |edgé(rails, forming an essentially flat panel designed|to transport
cargo on |aircraft systems. The aircraft systems are defined as|follows:

a) Ball Mat:

ball diameter 25.4 mm (1 in,)
basic ball pitch 127 mm (5 in,)
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2.3 (Continued):
b) Roller System:
pallet maximum overhang on major axis 362 mm (14.25 in)
pallet maximum overhang on minor axis 254 mm (10 in.)
roller maximum pitch on major axis 673 mm (26.5 in.)
roller maximum pitch on minor axis 254 mm (10 in.)
minimum roller diametex 25,4 mm (1 in.)
minimum roller length 50.8 mm (2 in.)
¢) Swivel Caster:
mijimum wheel diameter 25 2 ™ (Ijin.)
minimum contact length 50.8 mm j(2)|in.)
maximum caster pitch 305 mm‘-012 [in.)
2.4 Clearancg¢ Dimensions:

For Type|IL pallet lock and side vertical restraint overlap seg NAS 3610.
For Type|III pallet lock and vertical restraint Querlap see Figures 9 and 1l

as appliIable.

3. PALLET CO

STRUCTION:

3.1 General Construction:

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

quality. Maintainability and repairability shall be a factox in the
design| to assure the minimummeéed for maintenance and to eas¢ and minimize
cost £pr maintenance and repair.

The defign, materials and construction of the pallet shall b} of aircraft

The palllet surfaces and 'edges shall present no rough or sharp edges
potentfially injurious ‘to personnel or cargo.

Bottom| surface of pallet shall be flat and continuous.

The pafllet assembly shall comply with the applicable Design Loads in
paragrpph ‘4, the operational criteria in paragraph 5, and the¢ performance
requiredents in paragraph 6.

The materials used in the construction of the Type III pallet shall meet
the appropriate provisions of United States Federal Aviation Regulation
(FAR) Part 25.
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3.2 Pallet Core:

The pallet core shall be enclosed on all four sides with an edge rail.
Where the pallet core is of the sandwich type construction, the upper and
lower skin shall be enclosed by the edge extrusion. In all cases, the
design of the edge rail/core connection and the edge rail corner connection
shall be adequate to ensure the integrity of the assembly under the impact
and bridging loads expected in service.

3.3 Pallet Edge Rails and Corners:

3.3.1 Lower edge of pallet including corner sections shall be as shown in
Figure 5.

3.3.2 The edpge rail sghall incorporate a continuous restraint traek’/lto MS 33601A
dimensfions as shown in Figures 1 through 4 and 6.

3.3.3 The palllet corners shall have a 63 mm (2,5 in.) + 127'mm (.50) radius in
plan view, or alternatively both edges at the corners shall be tapered off
9,5 mm| (3/8 in.) over a 152.4 mm (6 in.) length @nd the interjsection of
the tapers blended with a 25.4 mm (1 in.) rading. Each type pf corner
shall meet the vertical dimensions shown in Figure 5.

4, DESIGN LOADS:

4,1 Table of|Loads: The pallet will be used in conjunction with a het to
restrain|the loads listed below:

4.1.1 Type II Pallet:

NAS 3610

Code Sjzes Dimensions Max. Tept Loads
A 2235)x 3175 mm (88 x 125 in.) 6033 kg (13,300 1b)
B 2235 x 2743 mm (88 x 108 in.) 3629 kg [ 8,000 1b)
M 2438 x 3175 mm (96 x 125 in.) 6804 kg (15,000 1b)
L 1534 x 3175 mm (60.4 x 125 in.) 3175 kg [ 7,000 1b)

4,.1.2 Type III Pallet:

Size Pimensions MaXT—TeatrLoads

IIX 1562 x 2438 mm (61.5 x 96 in.) 2510 kg ( 5,535 1b)
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4,1.3 Ultimate Load Criteria:

4.,1.3.1 For Type II pallets ultimate load criteria see NAS 3610 Table II.
4,1.3.,2 TFor Type III pallet ultimate load criteria see Table I.

TABLE 1 - ULTIMATE LOAD CRITERIA - TYPE III PALLETS

ULTIMATE LOADS
FORWARD ([L) AFT (1) SIDE (1) up DOWN
dalN 1b| daN 1b daN 1b daN 1b daN 1b
3693 83p3 | 3693 8303 | 3693 8303 |[6895 156500 | 12560 | 28230
NOTE: (1) In combination with a down load egual to the forwarfl load.

CENTER OF\.GRAVITY

4.2.1

that i

appropjriate.

Max. Height Eccen.$
mn in. _ Long. Lat.
864 34 +10 +10

The neft assembly required to react these loads shall be constructed so

adequately encompasses the pallet load with all fittfings attached
to the| palX¥et in locations shown in Figures 1 through 4 and
(See AS 1492)

b as

4.3 Design and Test Requirements:

The Type II pallet shall meet the critical

performance, design and test requirements in accordance with NAS 3610 for
Class II systems defined therein.

4.3.1 The Type III pallet shall meet the performance, design and test
requirements as defined in this Aerospace Standard.
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4.3,1 (Continued):

The Type III pallet and net (per AS 1492) shall be designed so that all up

load is

applied equally to the net attachments on the 1562 mm (61.5 in.)

and 2438 mm (96 in.) sides when restrained as shown in Figure 8 and 10.

5. OPERATIONAL CRITERIA:

5.1 Impact Against Locks: The Type II pallet agssembly shall withstand, without

damage, an impact of a fully loaded pallet striking the locks as defined in

NAS 3610,

Pigures 8 and 10 or Figures 34 and 35 as applicable. The Type III

pallet shall withstand, without damage, an impact of a fully loaded pallet
striking the locks as defined in Figures 8 and 10 of this Aerospace Standard.

5.2 Core Stififfness: The minimum core stiffness shall be 429 Nm2¥ pir meter

(3,800 1. in? per inch) width/length of the core. The Type)III pallet
shall be |capable of withstanding the compressive load of khree fully loaded
Type III |[pallets loaded directly behind the first pallet “which is not

loaded. [See Figures 8.

5.3 Temperature Environment: The structural and operational integrity of the

pallet agsembly shall be maintained in a temperature environment from =54°C

to +71°C |(=65°F to +160°F).

5.4 Deterioration: All components of the pallet shall be protected [against

abrasion [or other causes where the typé of material used requirgs such

deteriorjgion or loss of strength in service due to weathering, |[corrosion,

protecti

5.5 8kin Hardness: Skin hardness shall be such that both upper and |lower

surfaces [shall be capable of supporting a foxce of 1.33 kN* (300 1b) on a

25,4 mm (L in) diameter steel ball,

6. LOCAL INDENTATION (PERFORMANCE) s

6.1 Test Procpdures:

6.1.1 Apply a

force-of 8.9 kKN* (2,000 1b) by a steel roller, 50.8 mm (2.0 in)

long byl 26.4 mm (1.0 in) diameter per Figure 7.
6.1.2 Apply a'forceof 8:9kN*{2,66031b} paratielto—the baseover—an area of

5.08 mm (0.2 in) long by 4,75 mm (0.187 in) wide.

6.2 Test Result: The maximum indentation (permanent set) allowed at any
location of the base shall be 0.254 mm (0.01 in) for the above tests in

accordance with Figure 5.
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7. BRIDGING AND CRESTING (PERFORMANCE) s

7.1 Test Procedures: Conduct these tests on an aircraft equivalent system
meeting the requirement defined in Paragraph 2.3, Roller bed bridging and
cresting points shall be located at least one pallet length apart. Load the
pallet to its maximum uniformly distributed gross mass. Move the pallet on
a roller bed across a stepped junction with another gimilar roller system
with the height difference at the junction being not less than 152 mm
(6 in.). At the point balance (cresting) position on the edge of the higher
platform, hold the pallet for a minimum period of 5 seconds.

7.1.1 The rear end of the pallet shall then be allowed to drop from the higher
platform onto the lower roller platform.

7.2 Test Resylt: Upon completion of the test the pallet shall sghow neither
permanent deformation nor abnormality which will render it unsyitable for
use and the dimensional requirements affecting handlinyg, securing and
interchange shall be satisfied.

8. IMPACT LOADS (PERFORMANCE):

8.1 Test Progedure: Load the pallet to its maximum‘uniformly distryibuted gross
mass. M¢ve the pallet on a roller bed to impact against solid |stops with a
velocity|of 0.6l meters per second (2 feetUper second). Do this for 250
impacts for each of the following test conditions. The size angd position of
the stop$ shall be as described in NAS(3610, Figures 8 and 10 Er Figures 34
and 35 a$ applicable for the Type Il'pallet and as described im Figures 8
and 10 of this Aerospace Standard /£or the Type III pallet.

a) Move|parallel to major diménsion of pallet and impact agaiIst base.
b) Move|parallel to minor dimension of pallet and impact against base.

8.2 Test Resnlt: The maximum'allowable permanent deformation aftey any series
of 250 iﬁpact tests 189,65 mm (0.38 in.).

9. BALL LOAD|CAPACITY )(PERFORMANCE) :

9.1 Test Pro¢edures; The pallet base surface or a representative pgrtion thereof
shall be|subjected to a force of 4 kN* (900 1b) on a 25.4 mm (1 in) diameter
steel balls

9.2 Test Result: There shall not be permanent indentation in excess of 0.51 mm
(0.020 in).

* 1IN = 0.
1L kN =
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10. PERFORMANCE ON BALL UNITS:

10.1 Test Procedure: The base or representative portion thereof shall be
subjected to a uniformly distributed load of 95.5 kg (210 1b) supported by
four 25,4 mm (1 in) diameter steel ball units on a 127 mm (5 in) grid
pattern. The base shall be moved over the units for a minimum of 5000
passes along a fixed line in each of two directions, 90 degrees to, and
intersecting each other. The length of the stroke shall be approximately
305 mm (12 in),

10.2 Test Result: At the conclusion of the test, there shall be no evidence of
deterioration of the base/ball unit interface surface.

11, ABRASION[RESISTANCE (PERFORMANCE) FOR PLASTIC CUATED UR MAGNESIUM BASE
MATERIALS:

11.1 Test Procedure: Three samples of the pallet assembly matérial| will be
subjectéd to a test method equivalent to United States)Federall Test Method
Standard No. 406, Method 1091, except the abrasion wheel shall| be used for
all tests.

11.2 Test Results: The average of weight loss shalX not exceed the| following

values:
After 1000 Revolutions: 0. 015 grams
After 2000 Revolutions: An .additional 0,005 grams
After 5000 Revolutions: An)additional 0.030 grams

Up to a TOTAL of 0,050 gramg

12, ULTIMATE|LOADS (PERFORMANCE - TYPE III PALLET) :

12.1 Test Procedure: Load the ‘pallet to each of the ultimate load palues
describ¢d in Table 1. These loads shall be considered as acting separately
except as noted and shall be applied in accordance with the specified
center ¢f gravity limits. The load shall be restrained by an applicable
pallet fpet specified in AS 1492, The pallet restraint system shall be as
described in Fiqures 8, 9, 10, and 11, as applicable.

12.2 Test Regults4, At the conclusion of these tests the pallet and|net may
exhibit |permanent deformation, but shall not rupture to the extent of
dischargd +he—loads
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TESTS: The pallet shall be subjected to each of the following tests to show
pallet compatibility with operational criteria and performance requirements:

Local Indentation Para. 6 above

Bridging and Cresting Para. 7 above

Impact Loads Para. 8 above

Ball Load Capacity Para, 9 above

Performance on Ball Units Para. 10 above

Abrasion Resistance Para. 11 above

*Ultimate loads (Type III pallet only), Para. 12 above.

NOTE: Any of the above tests need not be made if evidence can

be shown that

have been performed satisfactorily. The tests shall 'be
first instance in conjunction with the pallet net speci
A$ 1492,

Analysis may be used as necessary in lieu of (testing to
compliance with this requirement.

MARKING REQUIREMENTS :

pallets covered by this specification shall be marked
with the requirements of NAS 3610 Clausée. '3.5. Type III palle

tie subject unit is equivalent to other units where the

above tests
made in the
fied in

show

in accordance
ts covered by

thig specification ghall be marked with the following information:

(1)
(2)
(3)
(4)
(5)

Name and address of the manufacturer.

The weight of the pallet to-the nearest kilogram and pou
The serial number or daté,of manufacture or both.

The
Th

FAA Supplemental’ Type Certificate (STC) number,

The folllowing additional markings should also be included. T
shall bp permanently-engraved onto the top surface not more t
(one inph) from _the outer edge of the aircraft pallet. The e
should positioned on two sides diagonally opposite to one

305 mm [(12 inches) from the corner. The letter size shall be
to ensujre good readability.

nd.

burning rate deterfmined for the pallet under paragraph 3.1.5.

he markings
han 25 mm
hgraving
another within
large enough

I.D. Cod=m

Mfg. Part No. Date Mfd.
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14.1 (Continued):

NOTE:

The I.D. code is an international unit marking system consiting of:

1) 3 digits (Alpha) for the type and code size.
2) 4 digits (Numeric) for individual serial number,
3) 2 digits (Alpha) for owner code (airline or non=-airline)

I.D. codes are assigned by the U.L.D. Registrar, International Air
Transport Association, 2000 Peel St., Montreal, Quebec, Canada,
H3A 2R4,

PREPARED BY
SAE COMMITTEE AGE-2,
AIR CARGO AND AIRCRAFT GROUND EQUIPMENT AND SYSTEMS
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Dimensions in millimetres
(inch values in parentheses)

Dimensions of seat track to

Dimensions of seat track to
conform to MS 33601A conform to MS 33601A
== X =) }
:
]
23 -
« I &
= 3¢
| 1 g
K E
L i 4 o.¢0
+ |
w4 8
: 4:ﬁ E =
= P NT Y

B
LAl !
yp) (typ) |

+0 +0
2235 _3 18 [(88 Zg 125

locations
(single of double stud fittings)

Variation in opposite diagonal dimensions across
comers not to ax 3,175(0.125)

Figure 1. 2235 x[3175-mm (88 x 125 in.)
Pallet

oo +0 +0
2235 _3.18 (88 _g.125)

LNM fitting locations
(single or double stud ﬁtti:Is)

Variation in opposite diagonal dimens
corners not to exceed 3,175 (0.125)

NS across

Figure 2. 2235 x 2743 mm (88 x 108 in.)

Pallet
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conform to MS 33601A

\Dimensions of seat track to

Dimensions in millimetres
(inch values in parentheses)

$ 371 (14.63) (typ)

‘, 371 (14.63) (typ)

‘ 324 (12.75) (typ)

¥ 371 (14.69) typ) B
{347 (12.66) (typ) il
# 347 (13.66) (typ)

: 4 347 (13.66) vy off
$ 371 (14:69) (typ) §

l

292
(15.43)

239 (9.42)

+0 +0
2438 _3 15 (96 _p.125)

{=Net fitting focations
=(single or double stud fittings)

ariation in-opposite diagonal dimensions across corners not to exceed 3,175 (0.125)

Figure 3. 2438 x 3175 mm (96 x 125 in.)

Pallet
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Dimensions in millimetres
(inch values in parentheses)

conform to MS 33601A

l

\Dlmenslons of seat track to

8

&

11

s e

: (26) o
! (typ)

(] :

660
(26)

+0 +
2438 "4 40 (96

Z t fitting locations

ouble atud fittings)

Noo)
0.125

R

ariatian in opposite diagonal dimensions across comers not to exceed 3,175 (0.125)

Figure 3A. 2438 x 3175 mm (96 x 125 in.)
Pallet
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Dimensions of seat track to
conform to MS 33601A

Dimensions in millimetres
{inch values In parentheses)

+0 $0
l 375 4,82 (125 Lo,06)

635
(25)
‘ (typ)
&
(25)
(typ)

[ t

P) 767 '
—  (30.2) fe—— \
(typ) Net fitting locations

(single or double
——1534 :2'52 —ﬂ stud fittings)

©0.40 o)

m (60.4 x 125 in.) Pallet
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+0 +0

Dlm'enllon ?: stnek 1o 1862 _3,18 (618 Jg,428) ——

conform to 33601A,

continuous track optional - —— 800 (31.50) —=={ 381 (15.00) f=—
2 piaces 4 places

4

Y : X — By '
' ( 267 (10.50)
4 piaces
i 1

LEXX

§72 (22.50)

4-pleces
Net fitting —j W paas tg.w‘“ k-
(singla stud titting)
See View A 762 (30.00)

2pla

e

o

]
NS
S 3
]
-85
g2
-

g
%

The track titting shall have a minimum
load capacity of 8,9 kN (2000 Ib) in all
directions horizontally to a vertical

Net fitting force of 11,1 kN (2500 Ib). The {oad
{stud) application point shall be 21 (0.83) or
View A less from the head end of the stud.

Typical 12 Piaces

Figure 6. 1562 x 2438 mm (61.5 x 96 in.) Type Il

Dimansions In millimetres (inch values in parentheses)
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