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1.

1.1

1.2

1.3

14

1.5

1.6

SCOPE

This Standard aims at identifying the design criteria and testing methods adequate to guarantee the ultimate load
and operational dependability of cargo restraint strap assemblies with a typical 22,250 N (5,000 Ibf) rated ultimate
tension load capability, as used by the airline industry in order to restrain on board civil transport aircraft during

flight:

a.

cargo loaded and tied down onto airworthiness certified air cargo pallets, themselves restrained into aircraft

lower deck or mainfupper deck cargo systems and meeting the requirements of NAS 3610 or AS36100, or

either lower d

eck or main deck containerized cargo compartments of an aircraft.

non-unitized individual pieces of cargo, or pieces of, cargo placed onto an unrestrained (“floating”) pallet into

The same restrai

c. restraint of ng

d. toensure car

NOTE 1: The ult
inside
restrain
attachn
the allo

This Standard deg
in any manner th
envelope. Tie-do
approved Weight
necessarily limite
each direction of]
attachment pointg

When restraint 4
requirements of
attachment point
AS36100 configu

The use of reliaby
straps to be used
manufacturer, by

Nt strap assemblies can also be used in other applications such as:
n-containerized (bulk loaded) baggage and cargo in aircraft compartments,
jo restraint inside an airworthiness certified air cargo container.

mate loads allowable on the attachment points availablédn most aircraft &

most air cargo containers are significantly lower tham22,250 N (5,000 |

t arrangements ultimate load capability being.dictated by the weak

hent points; typical 22,250 N (5,000 Ibf) ultimate load restraint straps will, th
able for such applications.

scribes the design criteria for individual restraint strap assemblies, but dosg
E way they are to be used aboard airgraft to ensure proper restraint throug

n arrangements shall meet all the*applicable requirements of the Ai
and Balance Manual for the aircraft type or sub-type concerned, particulg
[ to, ultimate load factors to bestaken into account to determine the number
restraint, maximum angles\{o~be observed with the direction of restrain
, ete.

trap assemblies are,attached to the edge rails of a certified air can
NAS 3610 or AS36100, operating instructions should duly take into ac
locations on the\pallet edge rail and other requirements defined by the ag
ration drawiqg(s).

e and guaranteed restraint strap assemblies does not alone ensure flight
anddie<down to be performed in accordance with operating instructions es
competent, suitably trained, personnel.

ulk compartments and
IbfY. This results in the
bst element, ie., the
trefore, be in excess of

s not intend specifying
jhout the certified flight
'worthiness Authorities
rly as regards, but not
of straps to be used in
L minimum spacing of

go pallet meeting the
bount the restraint net
propriate NAS 3610 or

safety: it also requires
ablished by the aircraft

Subject to proper operating instructions as per 1.3 and 1.4 being defined and complied with, using unit restraint
strap assemblies manufactured to an adequate design and a tested ultimate load capability is nevertheless deemed
necessary in order to ensure flight safety. General utilization guidelines and calculation methods adequate to
guarantee the effectiveness and ultimate load strength of tie-down/lashing arrangements performed to restrain
cargo on board civil transport aircraft may be found in ARP5525 (or ISO 16049-2 equivalent).
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2. REFERENCES

The following publications contain provisions that, through reference in this text, constitute provisions of this Standard. All
documents are subject to revision, and parties to agreements based on this Standard are encouraged to apply the most
recent edition of the publications indicated below.

21 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae org.

AS1130 Air and Air/Surface (Platform) Carge Pallets

AS1491 Interline Air Cargo Pallet

AIR1490 Enviropmental Degradation of Textiles

ARP55895 Cargo Restraint Straps - Utilization Guidelines

AS33601 Track and Stud Fitting for Cargo Transport Aircraft, Standard Dimensiens for
AS36100 Air Cango Unit Load Devices - Performance Requirements and, Test Parameters

2.2 NAS Publicationg

Available from Aercspgce Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington] VA 22209-3928, Tel:
703-358-1000, www ai@-aerospace.org.

NAS 3610 Minimym Airworthiness Requirements and Test Conditions for Certified Air Cargo Unit Load Devices
23 180 Publications
Available from ANSI, 2p West 43rd Street, New York, New York, 10036-8002, Tel: 212-642-4900, www.ansi.org.
ISO 2076: 1989 Teptiles - Man-made fipres - Generic names

ISC 7166: 1985 Airpraft - Rail andstud configuration for passenger equipment and cargo restraint (updated AS33601
trapk and stud see above)

ISC 9788: 1990 Airl cargo equipment - Cast components of double stud assembly with a load capacity of 22250 N
(5,P00 Ibf) for aircraft cargo restraint

i i i I t . Postraint ot Bart1:- Dasi itori diest I
SO 16049-1:2006 Airlcarge-equiprment-—Restraint-straps—Par1-Design-criteria-and-testreguirements)

ISC 16049-2:2000 Air cargo equipment - Restraint straps - Part 2: Utilization guidelines and lashing calculations

ISC12118: 1995  Air cargo equipment - Identification of double-stud fittings having an omnidirectional rated load
capacity of 22,250 N (5,000 Ibf) or above
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2.4  Federal Aviation

Regulations

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591, Tel: 866-835-

5322, www faa.gov.

Federal Aviation Regulations Title 14 Code of Federal Regulations {14 CFR) Part 25, Airworthiness Standards: transport

category airplanes

295

U.S. Federal Test Methods Standards

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, hitp://assist. daps.dla.mil/quicksearch/.

U.S. Federal Test Mef]

hod Standards No 191A Method 4108 Strength and elongation breakin

g; textile webbing, tape

and braided items

U.S. Federal Test Meth

2.6 European Aviatig

Available from Europ
www. easa.eu.int.

od Standards No. 191A, Method 5308-1, Abrasion resistance of textile-web
n Regulations

ban Aviation Safety Agency, Otto Platz 1, Postfach®101253, D-5045

European Aviation Safety Agency CS-25 (EASA CS), Certification Specification for Large Aeroplar

3. DEFINITIONS
Far the purpose of this

3.1 RESTRAINT STH

Elementary tie-down u
tensioning device and {

3.2 TIE-DOWN

Fact of restraining carg
resulting from the allo
against each direction

33 FLATWOVENT

Standard, the following definitions apply:
RAFP ASSEMBLY

hit consisting of flat woven-textile webbing, (one fixed length end and on
0 end fittings, used for restraint of cargo on board civil transport aircraft.

j0 movements in relation to an aircraft's structure, throughout the range ¢
able flight envelope, by means of an appreopriate use of a number of elem
bf restraint,

EXTILE'WEBBING

bing

2 Cologne, Germany,

e adjustable end), cne

f relative accelerations
entary tie-down devices

Conventional or shuttl

eless woven narrow Tapric made or texule Tiders, generally with multipl

function of which is load bearing. A characteristic of webbing is its narrow fabric selvedge.

3.4 TENSIONING DEVICE

e plies, and the prime

Mechanical device inducing a tensile force in the load restraint assembly (e.g., ratchets, winches, overcenter buckles. See
examples in Figure 1, C1, C2, and C6).

3.5 TENSIONRETA

INING DEVICE

Metallic part connecting the webbing by clamping action and retaining the force induced in the tensioning device by hand

(e.g., cambuckles, slidin

g bar buckles).
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3.6 ENDFITTING

Metallic device connecting the webbing cr the tensioning device to the attachment point on the aircraft structure, the pallet
edge rail or the load (see examples in Figure 1, D1 to D6).

NOTE 2:
a. retainer

b.

The end fittings most commoenly used on air cargo restraint straps include:

equipped flat hook (see example in Figure 1, D1),

air cargo tie-down double stud (male) fitting that conforms to either 1ISO 9788, for restraint of 22250 N

(5,000 Ibf) ultimate load, or AS33601, for lower ultimate loads, connected directly (sewn to the webbing,
see example in Figure 1, D3) or by an intermediate ring, or

C.

piece of aircraff restraint (female) rail conforming fo AS33601

3.7 TENSION FORC

A device (see 8.7) th
device and the movem
38 LENGTHOF RE
3.81 Length (Igf)

Length of a fixed end, 1
of the webbing to the tg
3.82 Length (lg)

Length of an adjustablg
the closed tensioning d

3.8.3 Total Length (I
(lGF) + (lGL) + |ength of 4
3.9 BREAKING FOR

The maximum force th
device and end fittings.

INDICATOR

indicates the tensile force applied to the restraint strap assembly by m
nt of the load acting on the load restraint device.

ETRAINT STRAP ASSEMBLY

neasured from the force bearing point of the end fitting to the outer turning 1
nsioning device (see Figure 2).

end, measured from the free end of the webbing with the minimum possit
pvice to the force bearing point-afthe end fitting (see Figure 2).

he tensioning device.
CE (BF)

at the restraint strap assembly withstands when tested in a complete for

eans of the tensioning

adius of the connection

ble length engaged into

m, i.e. with tensioning

3.10 HAND FORCE (K

1S

Force applied to the handle of the tensioning device, which creates the tensile force in the restraint strap assembly.

3.11 LIMIT LOAD (LL)

The maximum load to be expected in service. See 14 CFR/EASA CS § 25.301 (a). It is two-thirds of the ultimate load (see
hereafter); i.e., 14,827 N (3,333 Ibf) for a typical rated ultimate load of 22,250 N (5,000 Ibf).
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™1 &

2

o1

-

P4 o~ 5
{1 o
- 2
L .
7
2
A restraint strap assembly (complete)
Al, A2 space for marking (label)
B webbing
C tensioning devices
Cl ratchet tensioner
c2 ratchet tensioner with tension force indicator (see also E)
C3 sliding barbuckle
C4,C5  overcenterpbuckles
C6 lashing.winch
p endHittings
DI snap hook, flat, swivel or twisted, with retainer
D2 flat hook, with retainer
p3 double stud tie-down fitting (directly sewn onto webbing)
D4 triangle, designed to engage with an anchorage
D5 connector tochain
D6 wire claw hook (single or double)
E tension force indicator (see also C2)
F tension retaining device (cambuckle, sliding bar buckle)

FIGURE 1 - EXAMPLES OF RESTRAINT STRAP EQUIPMENT, INCLUDING TENSIONING
DEVICE C, END FITTING D AND TENSION FORCE INDICATOR E
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end fitting

fixed end adjustable end

tensioning device or fension
retaining device

(6L

loe

2

end fitting

3.12 ULTIMATE LOAD
The limit load multiplied
ultimate load shall be g
cargo tie-down arrange
Weight and Balance Ma
3.13 RESIDUAL TENS

The tension force which

uaranteed not to exceed the measured breaking force (BF)) 1t shall be u

nual, in each direction of restraint, throughout the certified flight envelope o

FIGURE 2 - TWO-PIECE RESTRAINT STRAP ASSEMBLY
(L)
by a safety factor of 1.5; see 14 CFR/EASA CS § 25.303. THe restraint

ments, based on the ultimate load factors defined jn.the Airworthines

ON

can be measured in the webbing of a strap.assembly attached between t\

strap assembly’s rated
sed for computation of
5 Authorities approved
f the aircraft type.

vo fixed points, after its

length was adjusted and its tension device was operated andilatched with the reference hagd force (HF), prior to

application of any exterr]
3.14 COMPETENT PE

Designated person, suit
to enable the required td

3.15 TRACEABILITY g

Series of letters and/or
history to be retraced, in

3.16 BATCH (Productiq

Period or sequence, to

RSON

al load.

bbly trained, qualified by knowledge and practical experience, and with the
sts and examinations to be carried out.

ODE

numbers marked on a component or an assembly which enables its manu
cluding webbing production batch identification.

n Bateh)

necessary instructions

acturing and in service

pe identified by manufacturer wherein it is ensured all the materials_comy

onents, fabrication and

quality control processes, and any other pertinent elements of a single design and manufacture, remain unchanged.
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4. DESIGN CRITERIA

41  Compatibility

The restraint strap assembly shall be designed to be used on and compatible with:

ment hardware such as double stud tie-down fittings.

a.
to NAS 35610 or AS36100),
b.
intermediate attach
42  Ultimate Load

the edge rails of air cargo pallets meeting the requirements of AS1130 or AS1491 (airworthiness approved according

aircraft seat tracks or structural attachment points meeting the requirements of AS33601 either directly, or using

The breaking force (BH
rated minimum ultimats

The rated minimum u
compatible with the b
hardware. In the intereg

4.3 Elongation

431 Care shall be
assembly elong
43.2 The total elong
point of the en
(tensioning de
4.3.3 Webbing slipps
while the tensid

it does ng
submitted {
position, ar

a.

it no longe
handle has

43.4 The total elong

) of the restraint strap assembly, when tested in accordance with 5.5 here
tensile load to be specified at purchasing as well as through operating, iristr]

timate load most commonly specified in the airline industry isV22 250
bst omnidirectional performance obtainable from structural attachment p
t of overall economy and worldwide standardization, users are\encouraged

taken in selecting the materials and design most appropriate to minimiz
ation under load, in order to improve its restraint capability.

Btion of the complete restraint strap assembly under load, as measured bet
d fittings, i.e., the sum of webbing elopgation and any longitudinal deforn
ice or end fitting), shall not exceed 10% when submitted to the rated ultimat

ge through the tensioning device (see 4.7.5 hereafter) is allowable only
ning device is actuated and {ogked), and if:

t exceed 05% of theymaximum total length of the complete restraint
D the residual tensionforce resulting from the release of the tensioning devi
d

occurs underany load between zero and the rated ultimate load (UL), aftg
been locked:

ation‘when submitted to intermediate loads shall not exceed the linear re

after shall guarantee a
Lictions.

N (5,000 Ibf). This is

bints and intermediary
to use this value.

ing the restraint strap

een the force bearing
hation of the hardware
e load (UL).

during pretension (i.e.,

strap assembly, when
ce handle in the closed

r the tensioning device

ationship between the

maximum valuefs stated in 4.3.2 and 4.3.3 (see Figure 3).

4.4 Flammability

The webbing, as used in the restraint strap assembly, i.e.; including sewing and any treatment, shall meet the flammability
test criteria of 14 CFR/EASA CS Part 25 Appendix F, Part |, paragraph (a)(1){(v), as amended by Amendment 25-32: it
may not have a burn rate greater than 100 mm (4.0 in) per minute when tested horizontally with the apparatus and test
procedures required in Appendix F, Part |, paragraph (b)(5) (see 5.8).
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Total —
elongation
(%]
10
not
allowable
allowable
|0 <« Tensile
T T T toad [N]
Residual Ultimate < Breaking
load af rated load farce
tensioning (UL) (BF)
FIGURE 3

4.5 Environmental Dggradation

451

452

453

454

The available lata concerning degradation of woventextile fiber performance when e

factors, as pro
commensurate

An expiration d
the purchaser

restraint strap 2

ided in AIR1490B, shall be taken into~account for webbing and thread s
with the expected storage and service life of the restraint strap assembly.

bt or before the time of delivery of each production batch, and shall be

user in accordance with 7.2.

The expiration

fixed time perio

on the date the

date may be based on a fixed time period after the date of manufacture,

cargo restraint strap assembily is first placed in-service then:

a. Storage instructions shall be provided to the user that identify the allowable environme
the cargo rTstraint strap assembly may be exposed to ensure the expiration date rema

posed to environment
blection and treatment,

ate after which the rated perfermance may not be expected to be maintainfed shall be provided to

marked on each cargo

ssembly. The expiration date shall be clearly marked and easily understandable to the intended

or may be based on a

d after the cargo restraint strap assembly is first placed in-service. If the gxpiration date is based

ntal conditions to which
ns valid, and,

b. Each strap assembly shall be uniquely marked to allow tracking of individual strap assemblies (e.g., serial

number).

For environmental degradation assessment, it should be assumed that the restraint strap assemblies will be
operated throughout temperature ranges of -40 °C (-40 °F) to 60 °C (140 °F) with relative humidity between 20%
and 85%, including ice, snow and occasional soaking in water.

In addition, the strap assembly components and materials should be selected in order to allow separate recycling
of the non-textile components and webbing parts when the unit is out of use or after its expiry date. Instructions
for recycling should be provided.
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46 Dimensions
461 Length

The length of the fixed end (lge) and the adjustable end (I5.) shall be specified by the purchaser.

NOTE 3: The length of the fixed end (lgr) may be zero (end fitting attached directly to the tensioning device, or forming
an integral part thereof). However, the use of such restraint strap assemblies is not recommended on air-land
pallets meeting the requirements of AS1130F, when equipped with vertical mounted edge rail tie-down slots,
due to the risk of interference with aircraft restraint systems or an adjacent pallet during handling.

4.6.2  Width

The nominal width of the webbing, measured between the outer faces of selvedges, should preferably be 51 mm £ 1 mm

(2.00 in + 0.04 in) for g
and 63 mm (2.50 in) a
the nominal strap width

4.7 Tensioning Devig

471 The type of ten
the purchaser.

a. continuous

b. “flat” one si

Unless otherwi

47.2 The thickness
principle. The f

a. 50 mm (2.0

b. 40 mm (1.6

47.3 The loose end
to prevent it fro
47.4 Tensioning de

length on the

strap with a 22 250 N (5,000 Ibf) ultimate load rating. VWidth between 38
e acceptable for the same load rating. For ultimate load ratings otherthia
must be substantiated.

e

sioning or tension retaining device is to be selected on agreément betweet]
The types most commonly used in the air cargo industry are:

tension devices (ratchet buckles), or
roke tension devices (over center, sliding bardackles).
Ee mentioned, the design criteria hereafterapply regardiess of the type of de

of the device when in its latched, position shall be kept to a minimum co
b|lowing recommended maximum thickness should be considered:

in) for ratchet buckles,
in) for one stroke devices.

bf the adjustable webbing shall be protected against fraying, and positive m
M getting free ftom the tension device at maximum length.

ices of the“flat” one stroke types should provide, once closed, a minimum 3
ebbing’

475 Tensioning des

mm (1.50 in) minimum
N 22,250 N (5,000 Ibf),

the manufacturer and

vice concerned.

nsistent with is design

ans shall be provided

0 mm (2 in) tensioning

loer dpqigh shall aim at mnyimi7ing friction coefficients 10 order to obiain d

elf- blocking capability

and minimize any risk of slippage of the webbing against the device once closed, including when the webbing
was soaked in water, or when submitted in flight to repeated slack {zero load)/tight cycles.

If some initial slippage is unavoidable during pretension (i.e., while the tensioning device is actuated and locked):

a.

it shall not exceed 0.5% of the maximum total length of the complete restraint strap assembly, when

submitted to the residual tension force resulting from release of the tensioning device handle in the closed
position (see 4.3.3, elongation), and

tensioning device handle has been locked.

it shall maintain the minimum tensioning length on the webbing once closed, as per 4.7.4, and

no measurable slippage is allowable under any load between zero and the rated ultimate load (UL), after the
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476

477

47.8

4.8

4.81

4872

483

484

485

49

491

End Fittings

NOTE 4. The requirement in 4.7.5.c also applies to any length adjustment device on the adjustable length (Ig.) of
the restraint strap assembly.

The tensioning device shall be equipped with a positive, self-engaging, locking system in the closed/tensioned
position in order to prevent any risk of self or inadvertent release whether or not under tension.

The design shall provide an immediate visual indication as to whether this lock is in the open or closed position.

Disengagement of the locking system shall be possible only by a deliberate hand action, without the use of
tool(s), up to a strap tension of at least 20% of the rated ultimate load, without an uncontrollable spring effect
creating a hazard to the operator.

The tensioning device shall be designed so that the locking system can be engaged and a residual tension of at
least 4% and _at most 10% of the rated ultimate load can be obtained with a reference hand force (HF) not
exceeding 500 N (110 Ibf) exerted onto the handle.

The tensicning device shall be designed so that, in the absence of any tension,, itHig’possible by positive action
only to contingously slide the adjustable end of the webbing through it in order te lengthen|or shorten the restraint
strap assembly’s total length (see Note 4 in the absence of positive action).

The type(s) of end fittings, which may be different at each end.ofthe restraint strap agsembly, is (are) to be
selected on agreement between the manufacturer and the purchaser. See Note 2 as negards the types most
commonly used.

Unless ctherwise mentioned, the design criteria hereaftenapply regardless of the type of fifting concerned.

The thickness
interference

(0.75 in) should be considered, based on consistency with intermediate double stud tie-do

Flat hooks sh
not under teng

Disengageme
be possible to

Wire hooks, D

Two different
to increase aff

of end fittings shall be kept to a minimum consistent with their type, in orde
ith aircraft cargo systems or an adjacent pallet during handling. A maximy

bl be equipped with a retainer preventing any risk of self or inadvertent dise
on.

Mt of the retainer shall’be possible only by a deliberate hand action, without t
disengage the tetainer only after full tension release on the restraint strap as

Lrings, or eqlivalent shall be duly welded in order to prevent any risk of self-

end fittings may, at the purchaser’s option, be provided on one same end of
achment flexibility. In this case, testing as per 5.5 hereafter shall be perform

[ to minimize the risk of
m thickness of 19 mm
n fittings.

ngagement whether or
e use of tool(s). It may
sembly.

pening under load.

the assembly, in order
ed twice, using each of

the fittings as

he-atfachment point

Webbing and Sewing

The materials and any treatment such as heat stabilization, flame resistance, dye, anti-abrasion, stiffening, etc.
used for webbing and threads shall be identified in the manufacturer’s documentation for each restraint strap
assembly model, together with a summary of the tested characteristics of the yarn and the woven product.

NOTE 5. Materials regularly used in the air cargo industry include: polyamide (PA), polyester (PES), and
polypropylene (PP) high tenacity continuous multifilament fibers. If necessary, see 1SO 2076 for
material definition.
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All seams shall be made from thread of the same material as that of the webbing and shall be made with a

locking stitch. Cross-stitching shall be used for webbing seams likely to incur all or part of the tension load.

NOTE 6. The sewing thread may be of a different color from that of the webbing, in order to facilitate visual
inspection.

Consideration should be given to anti abrasion treatment of the webbing, commensurate with the expected

service life of the restraint strap assembly (Reference Federal Test Method Standards No. 191A, Method 5309-1)

492
493

(see 5.10).
410 General

4101 All parts or inner or outer edges of the tensioning device and the end fittings that can come into contact with the
webbing under load shall be suitably rounded in order to prevent the risk of cutting. A minimum radius of 3.2 mm

(0.125 in) for

which the webl
410.2 All metal parts
expected storg
410.3 There shall bd
operator's han
4104 The tensioning
risk of pinching
should be paid
position under

5. TESTING METHO

51
are maintained 1
details of the me
5.2 The objective of
rated ultimate |03
Additional tests
9.3 Three test speci

results recorded
(70 °F £ 2 °F) tg
191A, Method 41

LiInmoving parts (in relation to the webbing) or 6.4 mm (0.250 in) for mov
bing can slide) should be considered.

shall be coated. Consideration should be given to anti-corrosion tratment,
ge and service life of the restraint strap assembly.

e N0 sharp edges, corners or protrusions that may come into contact w
Hs. All such items shall be suitably chamfered.

device, tension retaining device if any, and the gndittings shall be design
), crushing or shearing which might result in the operators hands being inju
to preventing the risk of a spring effect when'releasing the tensioning de
load.

DS

The following tegts shall be conducted in order tg_ehsure the integrity and functions of the r

hroughout the rated load range. Equivalent alternative methods may be
thod used be duly recorded together with the test results.

the tests is to measure‘the performance of the complete restraint strap asg
nd (UL) shall not exceed the lowest recorded breaking force (BF).

for measuring'the performance of the isolated webbing are optional.

mens randomly selected from the same production batch shall be used for

for eachi specimen. The test specimens shall be pre-conditioned for 24
mperatdre and 659% + 1% relative humidity in accordance with Federal Tes
(08, prior to conducting tests.

ng parts (in relation to

commensurate with the

th the webbing or the

ed so as to prevent any
red. Particular attention
ice handle to the open

estraint strap assembly

ised providing that the

embly under load. The

each test, and the test
hours at 20 °C + 1 °C
t Method Standard No.

5.4 Testing Apparatus

9.4.1

capacity at least 25% higher than the restraint strap assembily’s rated ultimate load.

Use a certified and calibrated tensile testing machine with a load measuring accuracy of 1% or better, and a load

The test apparatus shall be selected in order to submit a complete strap assembly and all appurtenances having
a minimum length of Ige plus length of the tensioning device plus I, of at least 0.5 m (20 in). Where two end
fittings exist at a same end of the assembly, separate tests shall be conducted with each fitting.

542

load exerted at rupture of the specimen (BF) shall remain indicated after the rupture.

Ensure that the machine is equipped with a lcad recording system (calibrated chart, dial, scale), such that the
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per minute per 1 m (40 in) total length of the specimen being tested.

's end fitting types:

shall be such that the track can be oriented 90°, 45°, or 0° to the direction of pulling.

In order to provide comparable results, the pulling clamps should have a uniform speed of 75 mm + 25 mm

Ensure that the machine is equipped prior to the test with pulling attachments compatible with the tested restraint

for hook type end fittings, use 8§ mm (0.3 in) maximum diameter steel wire (based on typical rings of air cargo

for double stud (male) fitting type, use a segment of steel track conforming to AS33601. The arrangement

for fittings consisting of a piece of aircraft restraint (female) track, use two steel double-studs conforming to

either |ISO 9788, for restraint of 22 250 N (5,000 Ibf) ultimate load, or AS33601, for lower ultimate loads,

3), located at 25.4 mm (1.00 in) centers parallel to the direction of pulling.

543
(3.0in+1.0in)
544
strap assembly
a.
tie-down fittings);
b.
C.
(Figure 1, [
2.5 Ultimate Load Tegt

551 Step1

Adjust the total length ¢f the restraint strap assembily till no slack exists, action the tensioning de

approximate reference
more than two full web
strap assembly after rel
552 Step?2

Start applying tension
case.

a.

inadequate and mu
b.

one and substitute |
553 Step3

Increase tension to thd

restraint strap assembly.

No permanent deforma

if slippage is measWyirable at any tension load on at least two of the tested specimens, the rest

hand force of 500 N (110 Ibf) at the handle. For ratchet type tensioning de
bing wraps of the mandrel, cylinder, spool or equivalent. Record the residl
Easing the handle.

ind observe the tensioning device to, determine if slippage of the webbin

5t be rejected;

t with a new one.

rated limityload (LL) and hold for at least 3 seconds. Observe the con

ion.af non-textile components and no sewing rupture are allowable.

ice and lock it with an
ice, there shall be no
al tension force in the

0 occurs. If this is the

raint strap assembly is

if slippage is measyirable at any tension load on only one of the tested specimens (possibly defective), eliminate this

dition of the complete

554 Step4

Increase tension to the rated ultimate load (UL) and hold for at least 3 seconds. Observe the condition of the complete
restraint strap assembly.

Permanent deformation of non-textile compeonents is allowable, unless it results in disengagement. Partial seam rupture is
allowable, unless it results in more than 25% of a given seam becoming loose.

Notwithstanding allowable partial damage, the restraint strap assembly shall keep the tension load fully for at least

3 seconds.
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555

Step 5

Increase tension to rupture of the restraint strap assembly. Record the measured breaking force (BF) and the part(s) of
the assembly that failed.

5.5.6

557

558

5.6

561

562

56.3

2.6.4

565

566

567

Testing is deemed successful if rupture occurred at a load higher than the rated ultimate load (UL), and any
damage observed under the ultimate load did not exceed the allowances in 5.5.4.

Repeat the test for the two other specimens. Record the results. Should one of the specimens fail, i.e., exhibit a
breaking force (BF) lower than the rated ultimate load (UL), then either:

a. the batch of restraint strap assemblies shall be rejected; or

b. the batch of restraint strap assemblies shall be derated, and clearly marked (see 7.1), to an ultimate load (UL)

lower than

If the tested reg
for restraint of
procedure fron

he lowest recorded breaking force.

traint strap assembly includes double stud fitting type end fittings conform
P2 250 N (5,000 Ibf) ultimate load, or AS33601, for lower ultimate’loads,
5.5.1 through 5.5.7 shall be applied and the strap assembly”shall be

accordance with 5.5.4 at 45° and 0° angles, with the tension load applied; in a seque

parallel and per

Elongation Test

The elongation
After step 1 (s4
other as possiy
from an end fi
accuracy of £1

Apply step 2 (s4

Apply step 3 (s
elongation (i.e.,

Apply step 4 (s4

The measured

test shall be performed on the same specimens simultanecusly with the loa
be 5.5.1), two fine ink marks shall be made*on the specimen’s webbing,

le, one on each side of the tensioningcdevice. Neither mark shall be clos
fting or the tensioning device. The-distance (L1) between marks shall

mm (+0.04 in) or better.

be 5.5.2).

be 5.5.3). Measure thewew distance (L3) between marks. (L3-L1) provides
sum of elastic defopmations), or the actual displacement to be expected in

be 5.5.4). Measurethe new distance (L4) between the marks.

pendicular to track centerline. Appreciation of test results&hall be as per 5.9.

ng to either 1ISO 9788,
Figure 1, D3), the test
additionally tested in
hce of separate tests,
7.

A test (see 5.5).

hs far apart from each
er than 38 mm (1.5 in)
be measured with an

a measurement of the
bperation.

pn:

(Eq. 1)

Elongation (E) at step n, expressed in percentage, is provided by the equati
E - (L, —L,) =100
" L

1

Repeat the test for the two other specimens. Record the results. Average the values obtained for the three
specimens, and round up the results to the nearest 1%. The resulting value of En shall not exceed 10% (see
4.3.2).

If the tested restraint strap assembly includes double stud fitting type end fittings, thus requiring three tests at
different angles, the elongation test needs only to be conducted once on each specimen, e.g., with the tension
load normal (90°) to the track surface.
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57

5.7.1

5.7.2

573

5.7.4

575

576

5.8

Cyclic Load Test

A cyclic load test shall be performed to simulate the recurrent load cycles resulting from movements of the aircraft
during flight (e.g., gust loads).

The test apparatus is to apply to the complete restraint strap assembly a tension locad varying between zero
(slack condition) and 0.4 times the limit load (0.4 x LL), and release it. This constitutes one cycle.

The restraint strap assembly specimen shall be:
a. installed on the testing apparatus,

b. adjusted in length, ensuring the webbing has sufficient take-up within the tensioning device so that there is
one full wrap of the mandrel_cylinder spoal or equivalent prior to tension device actuation and latching, and

c. then initially pre-tensioned by actuating and latching the tensioning device to agsure proper seating of the
webbing, ahd

d. then tensidn shall be adjusted through the testing apparatus to take-up‘@ny webbing slippage during pre-
tension of the restraint device (see 4.7.5.a) and set the same design residual tension i accordance with 4.7.7
for all testefd specimens.

NOTE 7: For rptchet type tensioning device, there shall be no more‘than two full webbing wraps of the mandrel,
cylingler, spool or equivalent in the tensioned test specimen.

e. Then the operall length of the tensioned strap assembly shall be measured between the force bearing points
of the end flittings with an accuracy of +1 mm (+0.04 in)

f.  Then the webbings position within the tensioning device shall be recorded by a fine |ink mark measured on
the tensioned adjustable part 25 mm (1.0 in)10-38 mm (1.5 in) from the edge of the terfsioning device.

The restraint sfrap assembly shall then be-stbmitted to 100 cycles as defined in 5.7.2 at @ frequency of 1.2 Hz £+
0.2 Hz ending 4t the design residual tension’set at the beginning of the test (see 5.7.3.d).

After the test, the tensicned restraint strap assembly shall be retained in the test apparatus and inspected. There
shall be no pelmanent deformatjosior abnormal wear on non-textile components. There shall be no evidence of
broken or otherwise weakened- webbing strand or sewing stitching. The restraint stfap assembly’s length,
measured with| an accuragy.io the nearest integer percentile between the force bearing points of the restraint
assembly’s end fittings, ghall not have increased by more than 3% of the length submitted fo the test.

No slippage thyough‘the tensioning device shall have been recorded at any moment of| the test. This shall be
verified by megsuring that the distance between the mark performed in accordance with 5.7.3 f and the edge of
the tensicning devicetras ot changed-bymore tharm 13 m {650 toattow fordevice=settling.

Repeat the test for the two other specimens; assuring the same webbing position mark dimension and residual
tension are applied in each test. Record the results. Should one of the test specimens fail (see 5.7.5) then the
batch of restraint strap assemblies shall be rejected.

Flammability Test

One specimen of the webbing in its production condition, after any treatment, shall be tested for flammability performance
in accordance with 14 CFR/EASA CS Part 25 Appendix F, Part |, paragraph (a){(1)(v), as amended by Amendment 25-32.
See 4.4 for minimum performance requirements.


https://saenorm.com/api/?name=2f46c8d87e6acfd76a0df95b196e81b9


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


