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1. SCOPE:
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2. REFERENCES:

2.1

211

Applicable Documents:

The following publications form a part of this document to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the date of the purchase order. In the event of conflict between the text of this document
and references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.
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SW, Washing

Federal Avia
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Washington,
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Environmental Degradation of Textile Used in Air Cargo Restraint
Air and Air/Surface (Platform) Cargo Pallets

ons. Available from International Organization for-Standardization,
neve 20, Switzerland.

Air Cargo Equipment - Air/Land Nets

ions: Available from Federal Aviation\Administration, 800 Independ
hton, DC 20591.

tion Regulation (FAR) Part 25, United States Department of Transpd

ds: Available from Aerospace Industries Association, 1250 Eye St
DC 20005.

Cargo Unit Léead Devices, Specification for

ment Publications: Available from DODSSP, Subscription Services
Avenue; Philadelphia, PA 19111-5094.

Track and Stud Fitting for Cargo Transport Aircraft, Standard Dim|

PA 15096-0001.

Equipment

Case Postale 56,

ence Avenue,

brtation

eet, NV,

Desk, Building 4D,

ensions for

IATA Publications: Available from International Air Transport Association, 800 Place Victoria, P.O.
Box 113, Montreal, Quebec, Canada H4Z 1M1.

IATA 50/0
IATA 50/2

Requirements for Interlining of ULDs
Aircraft Pallet Nets


https://saenorm.com/api/?name=67c539a6e058f0214aa4fed23de5ee4a

SAE

AS1131C

Page 3 of 14

3. BASIC REQUIREMENTS:

3.1 The net assembly shall include netting, adjustment hardware and pallet attachment fittings.
Configuration and details shall be as specified in Figures 1 and 2 and MS33601A.

3.2 Construction:

3.2.1 Net construction shall be rugged, weatherproof, minimizing maintenance and original cost by
having no moving parts other than net attachment and adjustment fittings.

3.2.2 Allfittings and appurtenances shall be within the maximum outside dimensions of the net.

3.2.3 Net construdg
requirements

3.2.4 The net assg
attaches to f

3.25 Hardware:

3251 The net ha
confined a

3.25.2 All hardwa

3.253 Freeends
detachmen

3.2.5.4 Tensioning
by manual
strap shall

326 Color. Thed
may be used

tion shall have sufficient structural strength to withstand the design
of 3.4 and Section 5 of this document.

mbly shall be so constructed that it adequately encompasses the p
ttings on all four edges of the pallet, the locations of which are shoy

Fdware shall be so designhed and constructed so that it can be easil
eas.

e shall be securely sewn or otherwise attached to the net assembly

that pass through adjusting buckles shall be equipped with stops to
t from the buckle.

mechanisms shall be capable of applying tension loads of not less
application of a 222'N (50 |b) force. To release a 1000 N (225 Ib) te
require an operating force of 155 N (35 Ib) or less.

olor of the.net material and hardware shall be optional. However, G
to distinguish net components for simplifying installation of the net

3.2.7 Netting Meslp and Configuration:

oads and test

bllet load and
n in Figure 3.

operated in

to preclude loss.

preclude

han 155 N (35 Ib)
nsion load in any

ontrasting colors
to the pallet.

I32.7.1 The maximum mesh size should not exceed 254 mm (10 in).

3.2.7.2 The net design shall provide for easy installation and shall minimize the possibility of improper
installation.

3.2.7.3 The net shall be constructed in such a manner that entanglement during installation and storage
is minimized.

3.2.7.4 Nets shall be adequately treated to minimize shrinkage.
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Y 3000 mm (118 in} Max
609 mm {24 in) Min

AAAAA

it/ Size F (10ft) (NAS 3610-2F1N): 299 1mm (117.75in)
Size R (16ft) (NAS 3610-2R IN): 4978mm.(196in)
Size G (20ft) (NAS 3610-2G1N): 6058mm (238.5in)
Size H (30ft) (NAS 3610-2HIN): 9125mm (359:25in)
Size J (40ft) (NAS 3610-2JIN): 12192mm (480in)

FIGURE 1 - Net Assembly ( Typical-Pattern Optional)
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SECTION A-A

FIGURE 2A - Cargo Net Tie-Down Fitting
Dimensions in Inches
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PER MS33601A

FIGURE 2B - Cargo Net Tie-Down Fittings
Dimensions in Millimeters
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——tei O g [}
4 I ~— SEE FIGURE 2 .
| ke R L
J A ) — = “ A
) | § X i
Y i a !
. &€ NET ATTACHMENT FITTING H
B- i 26 places for Size F, 2.99m (10ft) Net —B
36 places for Size R, 4.98m (i6ft) Net’
W g 40 places for Size G, 6.06m (20ft) Nepl
0 54 places for Size H, 9.12m (30ftY Net 0
8 70 places for Size J, 12.19m40ft} Net 0
‘I AL = \ k [wn] = _J
Gverall  Ovdrall  Overall Overall
Length Length  Width Width Dim Dim Dim Dim  Dim Dim Dim Dim
L t w w A A B B c C 8 D
mm tin) mm {in) mm (in) mm {in} mm__ (in} mm (i)
12192 480 2438 96 23927 9.42 39182 1543 238 937 419.10 1650
9125 3595 2 438 96 23927 942 39192 1543 238 937 42926 1690
6058 238.B0 2 438 96 23927 942 39192 1543 238 9.37 43231 17.02
4978 196 2438 9% 239.27 942 39192 1543 238 937 40919 161
2991 117.F5 2 438 96 239.27 942 391.92 1543 238 937 41834 16.47
FIGURE 3 - Tie-Down Fitting Locations
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3.2.7.5 All netting ends shall be designed to prevent fraying.

3.2.7.6 The material used for netting shall meet the appropriate requlatory standards for cargo aircraft
restraint per Federal Aviation Regulation (FAR) 25.

3.2.7.7 [f netting is made from nylon or equivalent, consideration should be given for strength
degradation resulting from exposure to ultraviolet. See AIR1490.

3.2.8 Special Marking: The net shall be clearly marked to facilitate rigging on the pallet. If the net
operation is not omni directionally top and bottom, the inside and outside shall be included.
Character marking or color coding may be used to facilitate rapid attachment of net fittings to the

pallet.
3.2.9 Reefing Adjy
stacked heig
or118in (3 1

3.3 Ratings:
The net when
3.31 299m (10 ft
3.32 498m (16 ft
3.33 6.06m (20 ft
334 9.12m (30 ft

3.35 1219 m (40

stment. The net shall be constructed to provide adjustment at veri

n) as applicable.

httached to the pallet shall be designed/ratedfor the following gross
pallet: 5670 Kgs (12,500 Ib)

pallet: 11,340 Kgs (25,000 Ib)
pallet: 13,608 Kgs (30,000 Ib)
pallet: 15,876 Kgs (35,000 Ib)

f) pallet; 20,412 Kgs (45,000 Ib)

cal intervals for

ht from approximately 24 in (610 mm) to a maximum allowable height of 96 in (2.44 m)

weights:
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3.4 Design Loads:

3.4.1 Table of Loads: The net assembly shall be used in conjunction with a pallet per AS1130 to restrain
the loads listed in Table 1:

TABLE 1

Dimensions Maximum Gross Loads
Size F (NAS 3610-2F1N) 2438 mmx 2991 mm (96 in x 117.75 in) 5,670 kg (12,500 Ib)
Size R (NAS 3610-2R1N) 2438 mm x 4978 mm (96 in x 196.00 in) 11,340 kg (25,000 Ib)
Size G (NAS 3610-2G1N) 2438 mm x 6058 mm (96 in x 238.50 in) 13,608 kg (30,000 Ib)
Size H (NAS 3610-2H1N) 2438 mm x 9125 mm (96 in x 359.25 in) 15,876 kg (35,000 Ib)
Size J (NAS 3610-2J1N) 2438 mmx 12,192 mm (96 in x 480 in) 20,412|kg (45,00 Ib)

3.4.2 Ultimate LoaLs: The net assembly shall be designed to the ultimate loads per NAS 3610 with the
center of grayity located at any point within the range specifiedhin 3.4.3. Under these loads the net
may exhibit permanent deformation, but shall not rupture te the extent of discharging cargo.

3.4.3 Center of Gravity:
3.4.3.1 The center|of gravity shall be assumed to vary-up to:

+10% of the net/pallet width measuredfrom the centerline
5% of|the net/pallet length measured from the centerline
1219 mm (48 in) vertically measured from the pallet bottom surface
To achieve asymmetric conditions, cargo density shall be assumed to vary|linearly

—
cooTo

4. ENVIRONMENTAL CRITERIA:
41 Materials:

4.1.1 The net assgmbly shiould be designed and built using materials which will provide maximum
serviceabilitf and-protection of contents under intended environmental conditionr.

4.1.2 The structural and operational integrity of the net shall be maintained in a temperature environment
from -65 to +160 °F (-54 to +71 °C).

4.1.3 All components of the net shall be protected against deterioration or loss of strength in service due
to weathering, corrosion, or other causes where the type of material used required such protection.

A design strength factor applied to the ultimate strength factor for the netting materials should be at
least 1.25.
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4.1.4 The net shall be so designed that it will withstand handling common to ait/land freight terminal and
ramp operations.

4.2 Weight Limits:

The tare weight of the net assembly shall be a minimum consistent with the requirements and within
limits of sound design practices.

4.3 Materials and Processes:

4.3.1 The materials and processes selected should give consideration to the extremely hard usage to
which the nef will be subjected o provide for maximum service life. All metal pal‘ts should be
suitably protected against corrosion. All nonmetallic materials which are liquid apsorbent should
be sealed or|treated to prevent liquid absorption.

4.3.2 Materials shall be flame resistant in accordance with the regulatory tequirements.

4.3.3 All fasteners|must conform to approved industry standards that-€nsure their hav|ng the properties
assumed in fhe design data. No slotted head screws shall be’ used.

5. TESTING REQUIREMENTS:
51 Scope:
5.1.1 The tests arq static in nature to minimize complexity and cost of required testing facilities. As far as

practical, applied static loads take into acgount the combined static and dynamig loads anticipated

in service.

5.1.2 Iltis intended that tests shall be néndestructive in nature and not result in damage to the net unless
ultimate load conditions are employed.

51.3 Test equipment and metheods of testing described are not meant to be restrictivel Alternate
equivalent methods to-accomplish the desired result may be employed.

5.1.4 In selected cases dests may be repeated under ultimate load conditions when required for
substantiation®@fanalytical data. Any net used for ultimate load test must be scrapped (totally).

5.2 Test Criteria;

521 Anet assembly shall be considered satisfactory if, upon inspection before and after testing, its
dimensions fall within those specified in Figure 1 and in applicable manufacturing drawings.

considered within acceptable limits if it exhibits permanent deformation but does not rupture to the

5.2.2 Permanent deformation is permitted under ultimate load conditions. The net assembly shall be
extent of discharging cargo.
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5.3 Recommended Test Equipment:

5.31

5.3.1.1

5.3.1.2

5.3.1.3

5.4 Test Procedurg - Operational Loads:

5.4.1

542

543

55 Test Procedurg - Environtmental:

5.51

552

5.5.2.1

5.5.2.2

Handling and Securing:
A pallet per AS1130 or a base with equivalent net attachments shall be used.
A crane or lifting means with capacity to lift the gross weight of the loaded pallet, lift fixture and
net assembly shall be provided. Sufficient height shall exist under the hook to permit positioning

the pallet, lift fixture and net assembly vertically on either side or end.

When conducting structural test, sufficient payload to meet test load requirements shall be
provided. Where appropriate, water or load producing devices may be used.

Test 1 - Net Btrength, Upload: The net assembly attached to a pallet per AS113D or equivalent
base shall b¢ loaded with a uniformly distributed load equal to the gross weight as specified in
Table 1 and suspended upside down per Figure 4. After lifting, thelnet assembly shall be
suspended fpr not less than 5 min and then lowered to the ground. No permangnt deformation or
failure shall gccur.

Test 2 - Net Btrength, Forward Load: With the net assembly attached to a pallet|per AS1130 or
equivalent base, a uniformly distributed load equal tothe gross weight as specified in Table 1 shall
be applied far not less than 5 min to one 2.44 mm(96 in) end of the net. The center of gravity of
the load shall be 1.22 m (48 in) vertically measuréd from the pallet bottom surfage and within the
lateral and Igngitudinal limits specified in 3.4:3. No permanent deformation or fajlure shall occur.

Test 3 - Net Btrength, Side Load: With.the net assembly attached to a pallet perfAS1130 or
equivalent base, a uniformly distributed load equal to the gross weight as specified in Table 1 shall
be applied far not less than 5 mintto one 2.44 m (96 in) end of the net. The center of gravity of the
load shall be| 1.22 m (48 in) vertically measured from the pallet bottom surface ard within the
lateral and Igngitudinal limits.specified in 3.4.3. No permanent deformation or fajlure shall occur.

Subject any parts'that cannot be adequately protected against corrosion to a test duplicating the

anticipated envirtonment. Subsequent corrosion shall not preclude the parts from performing their
design funcﬁamnmmmmmmmrmrw

The net assembly shall be placed empty in a suitable test chamber of 160 °F (71 °C) ambient
temperature for 48 h.

At the end of 48 h, its condition shall be evaluated while the structure is at or near the test
temperature.

The net assembly shall then be placed empty in a suitable test chamber in a -85 °F (-54 °C)
ambient temperature for 48 h.
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