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2.1.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, Tel: 610-832-9585,
www.astm.org.

ASTM G 23-81 Recommended Practice for Operation of Light and Water-Exposure Apparatus (Carbon Arc Type) for
Artificial Weathering Test

ASTM D 756-78 Determination of Weight and Shape Changes of Plastics Under Accelerated Service Conditions
2.1.3 U.S. Government Publications

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Ph||ade|ph|a, PA 19’]11 RﬂOA’ Tel-215.697 G')R7’ hffp:’//oeeief_riape_rllo_milllqu|ir\|1enarr\h’/_

Federal Test Method Sfandard 191 Method 5906
2.2 Definitions
2.2.1 RESTRAINT SYSTEM
Consists of any strap,| webbing or similar device including all buckles op ether fasteners, and all integral hardware
designed to secure a pgrson in an aircraft with the intention of minimizing.injury, including all buckles or other fasteners,
and all integral hardware.
2.2.1.1  TYPE 1 RES[TRAINT SYSTEM

A restraint system for pglvic restraint, lap belt, commonly referted to as a two point restraint system.

2212 TYPE 2 RESTRAINT SYSTEM

A restraint system for pelvic restraint and upper torso restraint where only one diagonal strap gcross the chest is used,
commonly referred to ap a three point restraint system.

2213 TYPE 3 RESTRAINT SYSTEM

A restraint system for |pelvic restraint*and upper torso restraint where two shoulder straps afe utilized. This restraint
system is commonly referred to as a-four point restraint or a five point restraint system if a fifth belt is used.

2.2.2 PELVIC RESTRAINTF

That portion of a restratat=sy
belt, or seat belt.

d to as a lap belt, safety

2.2.3 UPPER TORSO RESTRAINT

That portion of a restraint system intended to restrain movement of the chest and shoulder region, commonly referred to
as a shoulder harness.

224 HARDWARE

Any part of the restraint system, other than webbing.
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2241 BUCKLE

A quick release connector which fastens together the individual straps of a restraint system.

22411

LIFT LEVER BUCKLE

A quick release connector in which the release is accomplished by rotating (lifting) the release mechanism about an axis
that lies in a plane essentially parallel to the plane containing the fittings for the attachment of the webbing to the buckle.

22412 ROTARYB

UCKLE

A quick release connector in which the release is accomplished by rotating the release mechanism around an axis that is
lies essentially perpendicular to the plane containing the fittings for the attachment of the webbing to the buckle.

22413 PUSHBUT

A quick release connect

22414 BUCKLES

Buckles that require the
one simple action for re

2242 ATTACHMEN

Any hardware other tha
2243 ADJUSTMEN

Any hardware designed
integral with a buckle, a

2244 RETRACTOR
A device for storing wel
22441 AUTOMATI

A retractor incorporatin
locked, of withstanding

TON: BUCKLE
or in which the release is accomplished by depressing the release(meéecha
FXCLUDED

use of the thumb or a gripping action by the hand for _felease or, buckle
ease.

T HARDWARE
n retractors designed for terminating the webbing of a restraint system.
T HARDWARE

for adjusting the size of a restraint system to fit the user, including suc
tachment hardware, or retractor.

bing in a restraint.system.
C LOCKING.RETRACTOR

j adjustment hardware by means of a positive self-locking mechanism
estraint forces.

22442 EMERGEN

nism.

5 that require more than

N hardware that may be

which is capable, when

CYA OCKING RETRACTOR (INERTIA REEIL)

A retractor incorporating adjustment hardware by means of a locking mechanism that is activated by aircraft acceleration,
webbing movement relative to the aircraft, or other automatic action during an emergency and is capable, when locked, of
withstanding restraint forces. Emergency locking retractors may be equipped with mechanisms that allow the user to

manually lock the reel.

22443

NON-LOCKING RETRACTOR

Any retractor that does not interrupt the extraction or retraction of the webbing.
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2245 PRETENSIONER

A device which may be used to remove the slack or introduce a small load into the restraint system prior to the restraint
system being loaded to minimize occupant movement. This specification does not establish requirements for this device
nor does it prohibit the use of this device.

2246 WEBBING LOCK

A device other than a retractor which once automatically activated will prevent webbing movement by such means as
clamping or gripping the webbing.

2247 STATIC ADJUSTER
A device which may be _used to install or attach webbing by threading the loose end of the webbing through slots on the
adjuster and around either attachment hardware, seat structure or airframe structure. This devi¢e is not intended as an
adjustment device for the occupant.
2248 LOAD LIMITERS

A device which may bef used to control or limit load by allowing controlled displacement of the occupant. Special care in
the specific installationl of a restraint system with this device shall be takén. This specification does not establish
requirements for this dgvice nor does it prohibit the use of this device.

2249 EXTENDER BELT

An extender belt is a lgngth of seat belt webbing with matching latching plate and buckle intended to accommodate the
girth of a larger occupant.

22410 FIFTHBELT [CROTCH OR ANTI-SUBMARINING STRAP/BELT)
Webbing which is attached to the buckle and is attached to seat or aircraft structure which provides a reaction load to the
buckle from loading infroduced by shoulder harness on Type 3 restraint system. This reducep the occurrence of the
occupant from sliding put under the lap belt or the relative motion of the buckle riding up the stomach/chest during
loading.

225 WEBBING

A narrow fabric woven With continuous filling yarns and finished selvages.

226 STRAP

A narrow non-woven material used in a restraint system in place of webbing

2.2.7 LOOP LOAD

The algebraic sum of the applied loads at the anchorages of a restraint system segment. A balanced loop load is
achieved when the reaction loads at each lap belt anchorage are equal.

2.2.8 LABORATORY AMBIENT CONDITIONS
18 to 24 °C (65 to 75 °F) and 45 to 55% humidity.
2.29 SYSTEM DESIGNATION

A unique part number which identifies the restraint system and its separable sub-assemblies
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3. GENERAL REQUIREMENTS

3.1
A restraint system shall

3.2 Restraint System

Single Occupancy

be designed for use by one person at any one time.

Restraint system components shall meet the appropriate requirements of Sections 3 to 6 inclusive.

3.2.1

Pelvic Restraint

The pelvic portion of a restraint system shall provide pelvic restraint whether or not an upper torso restraint is used. A

pelvic restraint system s
3.3 Hardware

All hardware parts shall

of injury to the occupant.

3.4 Release

A restraint system shall
occupant to permit eas
designed to minimize th

3.5 Adjustment

A restraint system shal
and easily operable, or
flight.

Non-locking retractors g

3.6 Webbing

All webbing shall be mg
and shall not separate f

3.7 Strap

hall natin roorat BA-EECH ) leiaa + tara-linarbia-—r 1)
AT TToT o UTPOUTratc CTTIIC Ty CTTIC y TUCKRITTY TC T aACtOTS(TMCTUa TO TS T

be free from burrs and sharp edges, and shall be designed and-ocated tq

be provided with a single buckle having a single motion release which is

minimize the possibility

readily accessible to the

y and rapid egress by the occupant from the assembly. The buckle release mechanism shall be

e possibility of inadvertent release.

be capable of snug adjustment, by the occupant, by a means easily within reach of that person

shall be provided with a locking retractor. The system shall maintain the

hall not be used.

de from synthetic materials. The ends of webbing shall be protected or tre
rom the adjustment hardware.

adjusted position during

ated to prevent raveling,

A strap used in a restr.

Hs 4 4 g 4 HOa 4 loall 1 H Ry : 4
MU SySITTIT U SUSAal T 1ol allit TUTLTS Stidall COUTTIPTY WILNT e TTUYUITTTTITTIG

r webbing in Section 4,

and if the strap is made from a rigid material it shall comply with applicable requirements in Sections 4 to 6.

3.8 Marking

Each restraint system and its separable sub-assembly shall be permanently and legibly marked or labeled with year of
manufacture, system designation, name and address of manufacturer or distributor, rated strength and AS8043.

3.9 Workmanship

The quality of workmanship shall be in accordance with standard aircraft practices.
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3.10 Flammability

Except for small parts which would not significantly contribute to the propagation of a fire, all materials used in the
restraint system must be at least flame resistant when tested in accordance with the procedure of Section 10, where the
average burn rate of the specimen when tested horizontally, shall not exceed 63.5 mm (2.5 in) per minute.

3.11 Load Duration
Applied test loads shall

3.12

be maintained for at least 3 s.

Installation Instructions

Installation instructions shall be provided to the installer.

4. REQUIREMENTS §
4.1 Width

The width of the webbir]
an occupant. The width

4.2 Breaking Strength

The webbing in a restrg
17.8 kN (4000 Ib) for |
abrasion tests of 9.5 sh
torso restraint webbing
4.3 Elongation

The webbing elongatior
7.3.

4.4 Resistance to Lig

The webbing in a restrg
than 13.3 kN (3000 Ib) f

4.5 Colorfastness to

FOR WEBBING

g in a restraint system shall not be less than 45.7 mm (1.8 in) éxcept for p
of the webbing shall not vary more than £5%.

int system shall have a breaking strength not less than 22.2 kN (5000 I4
pper torso restraint when tested by the procedures specified in 7.2. Bre
all not be less than 16.7 kN (3750 Ib) for pelvic restraint webbing and 13
Wwhen tested by the procedure specified.in7.2.

ht

int system, after testing by the procedure specified in 7.4, shall have a b
por pelvic restraints or 10.7 kN (2400 Ib) for upper torso restraints.

Crocking

The webbing in a restra

ortions that do not touch

) for pelvic restraint and
aking strength after the
3 kN (3000 Ib) for upper

in a restraint system shall be.less than 20% at 11.1 kN (2500 Ib) when te¢sted in accordance with

eaking strength not less

eater degree than Class

4.6 Colorfastness to Staining

ed in 7.5.

The webbing in a restraint system shall not stain to a greater degree than Class 3 on AATCC Chart for Measuring
Transference of Color, when tested by the procedure specified in 7.6.
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5. REQUIREMENTS FOR HARDWARE

5.1

Corrosion Resistance

Hardware parts of a restraint system, after being subjected to the conditions specified in 8.1, shall be free of base metal
corrosion on significant surfaces. Buckles and retractors shall conform to applicable requirements in 5.7 to 5.11 inclusive

after being subjected to

the test conditions of 8.1.

A significant surface is defined as any surface that may be touched with a 0.750 in diameter sphere.

5.2

5.2.1

Nonmetallic Hardware

Temperature Resistance

Nonmetallic hardware p
shall not warp or other
requirements in Section
5.2.2 Solvent Resista

Hardware parts of a rd
applicable requirementg

5.3 Non-Self-Aligning

Non-self-aligning attach
pelvic restraint shall be
shall be capable of carr

5.4 Buckle Release
5.4.1 Release Force

5411 Lift Lever Bug

The buckle shall releasg¢ when a force of\nét more than 130 N (30 Ib) is applied to the release me

prescribed in 8.4.1.

5.4.1.2 Rotary Buckle

arts of a restraint system, and all retractors, when subjected to the cond
wise deteriorate to cause the assembly to operate improperly or faihto
5 5 and 6.

nce

straint system, after being subjected to the conditions/specified in 8.2
in 5.7 to 5.11 inclusive.

Attachment Hardware
ment hardware shall be tested in accordance* with the procedure in 8.3. A

capable of carrying loads to 13.3 kN (3000 Ib) and attachment hardware
ing 11.1 kN (2500 Ib).

kles

S

The buckle shall releas
prescribed in 8.4.2.

T when’a force of not more than 130 N (30 Ib) is applied to the release me

itions specified in 8.2.1,
comply with applicable

2, shall conform to the

A\ttachment hardware for

for upper torso restraint

chanism when tested as

chanism when tested as

5413

Push Button Buckles

The buckle shall release when a force of not more than 130 N (30 Ib) is applied to the release mechanism when tested as

prescribed in 8.4.3.
5.4.2

54.21

Release Access

Lift Lever Buckles

The buckle handle shall have adequate access for two or more fingers of either hand to actuate the release.
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5.4.2.2 Rotary Buckles
The buckle handle shall have adequate access for two or more fingers of either hand to actuate the release.
5.4.2.3 Push Button Buckles

The buckle area to activate the release mechanism shall have a minimum contact area of 4.5 cm® (0.7 in®) with a
minimum dimension of 1.5 cm (0.6 in).

5.5 Adjustment Force

The force required to decrease the length of a restraint system shall not exceed 49 N (11 Ib) when measured by the
procedure specified in 8.5.

5.6 Tilt-Lock Adjustmpent
The adjustment hardware of a restraint system having tilt-lock adjustment shall lock the\webhing when tested by the
procedure specified in 8.6 at an angle of not less than 0.52 rad (30°) between the base(of the agdjustment hardware and
the anchor webbing.
5.7 Buckle-Latch
The buckle-latch of a restraint system, when tested by the procedure specified in 8.7, shall not fail, gall, or wear to an
extent that normal latching and unlatching are impaired. The buckle shall*also separate when [n any position of partial
engagement by a force [of not more than 22 N (5 Ib).
5.8 Automatic Locking Retractor

The webbing of a restrgint system equipped with an automatic locking retractor shall not move more than 25.4 mm (1 in)
between locking positixns of the retractor, and shall be-retracted with a force of not less than 2.7 N (0.6 Ib) when
measured by the procedure specified in 8.8.

5.9 Emergency Locking Retractor

An emergency locking retractor shall lock before the webbing extends 25.4 mm (1 in), and shall gxert a retraction force of
not less than 2.2 N (0.5]Ib), when tested by the procedure specified in 8.9.

5.10 Performance of Retractor

A retractor shall comply with.applicable requirements in 5.8, 5.9, 6.1, and 6.2, after completing the tests specified in 8.10,
except that the retraction foree’shall be not less than 50% of its original retraction force.

5.11 Retractor Strength

A pelvic restraint automatic locking retractor shall withstand a load of 13.3 kN (3000 Ib) in the fully extended position and
with 305 mm (12 in) of webbing remaining on the reel. An emergency locking retractor (not for use in a pelvic restraint
system) shall withstand a load of 11.1 kN (2500 Ib) in the fully extended position and with 305 mm (12 in) of webbing
remaining on the reel.

6. REQUIREMENTS FOR ASSEMBLY PERFORMANCE

6.1  Torso Restraint System

The components of a restraint system shall comply with following requirements when tested by the procedure specified in
Section 9.
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6.1.1 Pelvic Restraint

The structural components in the pelvic restraint shall withstand a force of not less than 13.3 kN (3000 Ib).

6.1.2

Upper Torso Restraint

The structural components in the upper torso restraint shall withstand a force of not less than 11.1 kN (2500 Ib).

6.1.3 Pelvic Restraint

Elongation

The length of the pelvic restraint between anchorages shall not increase more than 305 mm (12 in) when subjected to a

loop lead of 26.6 kN (60

6.1.4 Web Cutting

00 Ib) as specified in 9.2.

No cutting of the longitu

6.2 Torso Restraint S

inal (warp) yarns shall occur during testing.

ystem Webbing Abrasion

Restraint systems using manual adjusters for establishing the length of the assembly shall be

2500 cycles according t
of 8.5, the tilt lock adjusf

6.3 Manual Adjuster/V

Webbing slippage throu
Section 9.

7. WEBBING TEST PH
Webbing shall be condif]
7.1

Reserved

7.2 Breaking Strength

b the webbing abrasion conditioning procedure of 9.5 prior to conducting {
ment test of 8.6, and the webbing breaking strength testof 7.2.

Vebbing Slip

gh manual adjusters shall not exceed 25.4.mm (1 in) when tested under t

ROCEDURE

oned to laboratory ambient conditions for at least 24 h prior to each test u

Webbing shall be test
measurement error of
equipped with split dru

bd for breaking" strength in a testing machine of suitable capacity V
ot more thafi"1% in the range of the breaking strength of the webbing
grips illustrated in Figure 1, having a diameter between 50 to 100 mm

the specimen in the grips and preloading the specimen to 200 to 245 N (45 to 55 Ib), the wel
continuously at separation. rate’ of between 50 to 100 mm (2 to 4 in) per minute to failure. Breaki
less than the applicable [requirement in 4.2.

preconditioned through
he adjustment force test

he procedure outlined in

hless other wise noted.

erified to have a load
. The machine shall be
2 to 4 in). After placing
bing shall be stretched
ng strength shall not be

7.3 Elongation

Elongation shall be measured during the breaking strength test described in 7.2. The elongation between preload and
11.1 kN (2500 Ib) shall be calculated to the nearest 0.5%.


https://saenorm.com/api/?name=425a6f9e4ff7ca3be8c7b45db29efa58

SAE INTERNATIONAL AS8043B Page 10 of 19

A 25 70 50 MM (10To 2 INL)

A -1.5Mm(0,06 IN)
(DIMENSTON “A” MINUS WEB THICKMFSS)

co

FIGURE\/- WEBBING GRIPS - SPLIT DRUM TYPE
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7.4 Resistance to Light

Three specimens of webbing at least 508 mm (20 in) in length shall be suspended vertically on the inside of the specimen
rack in type E carbon-arc light exposure apparatus described in ASTM G 23-81. The apparatus shall be operated without
water spray at an air temperature of 60 °C + 2 °C (140 °F + 3.6 °F) measured at a point 25 mm £ 5 mm (1 in £ 0.2 in)
outside the specimen rack and midway in the height. The temperature sensing element shall be shielded from radiation.
The specimens shall be exposed to the light from the carbon-arc for 100 h and then conditioned at laboratory ambient
conditions for at least 24 h. The breaking strength of the specimens shall be determined by the procedure prescribed
in7.2.

7.5 Colorfastness to Crocking

Three specimens of webbing shall be tested by the procedure specified in AATCC Standard Test Method 8-1996.

7.6 Colorfastness to $taining

Three specimens of webbing shall be tested by the procedure specified in AATCC Standard Tes|
the following modificatigns: distilled water shall be used, perspiration tester shall be uséd; the dry
of the AATCC procedufe shall be 4 h, and the section entitled, “Evaluation Method“for Stainir
determine colorfastness|on the AATCC Chart for Measuring Transference of Colors.

8. TEST PROCEDURE FOR HARDWARE
Three samples of hardware or retractors shall be used for each test unless other wise specified.

8.1 Corrosion Resistdnce

Hardware and retractor$ shall be tested by ASTM B 117-73.\The test shall consist of one period
spray followed by 1 h|drying. In the salt spray test chamber, samples shall be oriented diffi
orientations most likely {o develop corrosion on the larger areas. At the end of the test, the hardwa
water to remove the salt. After drying, the hardware shall be examined for corrosion. Retrac]
corrosion resistance aftgr 2500 cycles of operation gs prescribed in 8.10.

8.2 Non-Metallic Hardware

8.2.1 Temperature R¢sistance
Non-metallic hardware

except that the measurg
retractors shall be fully 1

ments+described in Section 7 of that procedure are not required. Buckles
ptracted during conditioning.

t Method 107-1991 with
ing time in paragraph 4
g (3)” shall be used to

of 24 h exposure to salt
erently, selecting those
re shall be washed with
fors shall be tested for

Dr retractors ‘shall be subjected to the conditions prescribed in Procedur¢ D of ASTM D 756-78,

shall be unlatched and

8.2.2 Solvent Resista

o

Allow non-metallic hardware components to be stabilized under laboratory ambient conditions for 6 to 12 h. Expose the
samples to solvent vapors for at least 6 h and 21 to 27 °C (70 to 80 °F). Use separate assemblies for exposure to each of

the following solvents:
a. Lacquer thinner
b. Methyl ethyl ketone

c. Acetone
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Place assemblies 25 mm £+ 12 mm (1 in £ 0.5 in) above container solvent level. Solvent depth to be at least 12 mm
(0.5in). Suspend items on 3 mm (0.125 in) wire mesh such that vapor has access to all components. Cover container
with flat, vented plate.

8.3 Attachment Hardware

Attachment hardware designed for bolted connection (not retractors) shall be subjected to tensile loads applied through
webbing. The angle between the plane of the hardware and the webbing shall be 0.52 rad (30°).

8.4 Buckle Release

Samples shall be tested to determine compliance with the maximum buckle release force requirements during the
assembly test in Section 9. The buckle release force shall be measured by applying a force on the buckle in a manner
and direction typical of t

hat which would be emploved by an occupant
Ll J J Lo

23

7

8.4.1 Lift Lever Bucklgs
in such a direction as to
the buckle tab or lever

between the buckle tab

The force to release thel buckle shall be applied on the centerline of the buckle lever or finger tab
produce the maximum release effect. A hole 2.5 mm (0.1 in) in diameter may be created through

on the centerline betwe
or lever and the force m
8.4.2 Rotary Buckles
The force to release th

maximum rotary or torq
apply and record the for|

bn 3 to 3.3 mm (0.12 to 0.13 in) from its edge, for attaching a flexible link
pasuring device.

e buckle shall be applied tangent to the center axis of the buckle ha
e effect. An adapter suited to interface the buckle handle to a torque w
Ce required to release the fittings. The fofee to release the fittings shall be

ndle as to produce the
ench may be utilized to
calculated by taking the

maximum torque value and dividing it by the distance from the.€enter of the buckle handle rotation to 3.2 mm (0.125 in) in

from the outer edge whe
8.4.3 Push Button Bu

The force to release the
produce the maximum r

8.5 Adjustment Force

Samples shall be tested

size of the assembly. With no load-on the anchor end, the webbing shall be drawn through the a

of 500 mm + 50 mm (2
after the first 25 mm (1 i

re the finger(s) would be placed op.the buckle to activate the buckle.
Ckles

buckles shall be applied, on the centerline of the buckle release button
bleasing effect. The force shall be applied using a spherical form with a ra

for adjustnyent force on the webbing at the manual adjusting device nor

D in_£2.in) per minute and the maximum force shall be measured to the
n)-ofiwebbing movement. The webbing shall be precycled 10 times prior tg

n such a direction as to
lius of 2.5 mm (0.10 in).

mally used to adjust the
Hjusting device at a rate
nearest 1.1 N (0.25 Ib)
measurement.

8.6  Tilt-Lock Adjustment

This test shall be made on manual adjusting devices having tilt-lock adjustment with webbing intended for use in the
adjusting device. The base of the adjustment mechanism and the anchor end of the webbing shall be oriented in planes
normal to each other with the webbing vertical. The adjuster base shall be horizontal and downward at the start of the
test. The webbing shall be drawn through the adjustment mechanism in a direction to increase belt length at a rate of
500 mm + 50 mm (20 in + 2 in) per minute, while the plane of the base is rotated at a speed of 1 rpm + 0.2 rpm in a
direction to lock the webbing. Rotation shall be stopped when the webbing locks and resists at least 89 N (20 Ib) pull on
the webbing. The locking angle between the anchor end of the webbing and the base of the adjustment mechanism shall
then be measure to the nearest degree. The webbing shall be precylced 10 times prior to measurement.
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8.7 Buckle Latch Operation

8.7.1  Reliability

Buckles shall be fully latched with their metal mating plates and unlatched at least 10 times. Then the buckle, with the
metal mating plate withdrawn from the buckle, shall be clamped or firmly held against a solid surface so as to permit
normal movement of buckle parts without movement of the buckle assembly. The release mechanism shall be moved
200 times through the maximum possible travel against its stop with a force of 130 N £ 13 N (30 Ib = 3 Ib) at a rate not to
exceed 30 cpm, actuating the mechanism in a manner which simulates actual usage. After completion of this portion of
the test, the 130 N (30 Ib) force shall be reduced to a force of just sufficient magnitude to assure full travel to the stop for
an additional 10,000 cycles.

8.7.2 Security

Buckle design shall be
representative of actua
engagement shall be dg

8.8 Automatic Lockin

scrutinized to determine whether partial engagement is possible by
use. If partial engagement is possible, the maximum force of separati
termined.

) Retractor

Retractors shall be test

d
on hardware or webbin}

being retracted, the av
determined and the we
extension.

8.9 Emergency Locki

on the hardware or we

in a manner to permit the retraction forces to be detefmined exclusive g
being retracted. The webbing shall be fully extended from the retractd
rage force of retraction with 305 mm + 50 mm (42\in £ 2 in) of webbin
bbing movement between adjacent locking segments shall be measure

ng Retractors (Inertia Reels)

bing being retracted. The webbjng-shall be fully extended from the retract

Retractors shall be testid in a manner to permit the retraction‘forces to be determined exclusive d

being retracted, the av
determined. Webbing e
within 50 ms in the dire
the spool. This test will

Webbing extension to Iq
the retractor, along the
50 mm (12 in £ 2 in) of

before initiating a test tq

rage force of retraction with 305 mm + 50 mm (12 in £ 2 in) of webbin
xtension to lock up shall pe measured while the webbing is accelerated
ction of webbing withdrawal from the reel, and with 305 mm + 50 mm (12
pe performed with thesbase of the retractor frame and webbing horizontal.

ckup shall also.be-measured in retractors that are sensitive to aircraft acc
sensitive axis;*fo 1 g with 50 ms, with the end of the webbing fixed sg
vebbing isTen the spool. One cycle of full extension and retraction shall be
measure.webbing extension to lockup.

neans of any technique
bn when in such partial

f the gravitational forces
r. While the webbing is
g on the spool shall be
d in the same region of

f the gravitational forces
or. While the webbing is
g on the spool shall be
to @ maximum of 1.5 g
in = 2 in) of webbing on

bleration by accelerating
that initially 305 mm +
applied to the assembly

8.10 Performance of FTetractors

After completion of the tests required in 8.2, the retractor shall be mounted in an apparatus capable of extending the
webbing fully, applying a force of 89 N (20 Ib) at full extension, and allowing the webbing to retract freely and completely.
The webbing shall be withdrawn from the retractor and allowed to retract repeatedly in this apparatus until 2500 cycles
are completed. The retractor and webbing shall then be subjected to the corrosion test prescribed in 8.1. After the
corrosion test, the webbing shall be extended fully and allowed to dry at least 16 h. The performance of the retractor after
the corrosion test shall be determined by withdrawing the webbing manually allowing the webbing to retract for 25 cycles.

Automatic locking retractors shall be subjected to 5000 additional cycles of webbing withdrawal and retraction, and
emergency locking retractors shall be subjected to 22,500 additional cycles of webbing withdrawal and retraction as
previously described. The locking mechanism of an emergency locking retractor shall be actuated at least 5000 times
during the 25,000 cycles. At the end of the test, compliance of the retractors with applicable requirements in 5.8 to 5.10
shall be determined.
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9. TEST PROCEDURE FOR ASSEMBLY PERFORMANCE

9.1 Installation

All components of three restraint systems shall be tested using a rigid test block as shown in Figures 2 and 3, using the
procedures in 9.2 (all restraint system types), 9.3 (Type 3), or 9.4 (Type 2) as appropriate. Install the restraint system on
the test block as shown in Figure 2. The pelvic restraint should be adjusted to a length of 1220 to 1270 mm (48 to 50 in),
or as near as possible. An automatic locking or emergency locking retractor should be locked at the start of the test with a
force on the webbing just sufficient to keep the retractor locked.

If a fifth belt is used in a Type 3 restraint system (dual shoulder belts), and if the fifth belt is not released from the buckle
during normal operation, the fifth belt shall be attached at the 1.66 to 1.83 rad (95 to 105°) angle shown in Figure 2,

adjusted so that no load

exists in the belt prior to beginning the test procedure described in 9.3.

On a Type 2 restraint
positioned on the body
system.

9.2 Pelvic Restraint T
Measure the length of t

the pelvic restraint port
while under this load. R

ystem (single shoulder belt), the shoulder belt attachment point to the
block in a location representative of its position on an occupant during

bst

on of the restraint system. Measure the length ofdthe”pelvic restraint b
educe pelvic restraint loads to a balanced loop load of at least 760 N (17

while measuring webbing slippage through manual adjusters (if used),.then measure the force

buckle. Examine the we
9.3 Assembly Test of

Preload the pelvic rest
11.1 kN (2500 Ib) total
used, divide the load eq
26.6 kN (5000 Ib) total

bbing for cuts from the hardware.
Type 3 Restraint Systems (Dual Shoulder Belts)

aint portion of the system at lease 15.5 kN (3500 Ib) balanced loop Iq
oad to the upper anchorages.of the upper torso restraint. If more than
ually between the anchorages. If necessary, increase the pelvic restraint
oop load after applying the jupper torso restraint load. Relieve all loads

then reduce pelvic restrain loads to a balanced‘loop load of at least 760 N (170 Ib). Maintain th

webbing slippage throug
webbing for cuts from th

9.4 Assembly Test of
Preload the pelvic restn

11.1 kN (2500 Ib) to the
segment of the pelvic r

h manual adjusters-(if-used), then measure the force required to release
e hardware.

Type 2 Restraint Systems (Single Shoulder Belts)
@int portion of the restraint system to at least 15.5 kN (3500 Ib) balang

upperanchorage of the upper torso restraint. If necessary, increase the Id
pstraint to achieve a load applied to the longer segment of the pelvic res

pelvic restraint shall be
normal operation of the

ne pelvic restraint between anchorages. Apply at leasta 26.6 kN (6000 Ip) balanced loop load to

etween the anchorages
0 Ib). Maintain this load
required to release the

ad, then apply at least
bne upper anchorage is
load to achieve at least
bn upper torso restraint,
s load while measuring
he buckle. Examine the

ed loop load, apply the
ad applied to the longer
traint to achieve a total

nt load. The load in the

loop load of at least 22.

D LN (5000 1K) in tha nalvie ractraint aftar annlvina tha rinnar taren ractra
KO U oo HtHE—pPercTeStamtahRterappryigtHe—upper—orSo+resta

shorter segment of the pelvic restraint should be allowed to seek its own level as the other segment loads are applied.
Relieve all loads on upper torso restraint, then reduce pelvic restraint loads to a balanced loop load of at least 760 N
(170 Ib). Maintain this load while measuring webbing slippage through manual adjusters (if used), then measure the force
required to release the buckle. Examine the webbing for cuts from the hardware.
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3 PT, RESTRAINT

HYDRAULIC CYLINDER, JACK SCREW, WINCH
OR OTHER DEVICES MAY BE USED TO APPLY
LOADS AT EACH ANCHOR POINT. LAP

BELT SEGMENTS MUST BE PULLED IN A
PLANE PERPENDICULAR TO THE BASE OF
THE TEST BLOCK,

25 mm (1
TEST BLOCI

5 PT. RE

N.) GREATER THAN
K - SYMMETRICAL

STRAINT - OPTIONAL

4 pT.

RESTRAINT

BASE MUST H
RIGIDLY FIX
(TYPICAL)

FIGURE 2 - BELT INSTALLATION ASSEMBLY TESTS

E
ED
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