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Industrial Minerals Associatian - North Bmerica

May 21,2003

Mrt. Marvin W. Nichols Jr,

Director, Office of Standards, Regulations and Variances
Mine Safety and Health Administration

1100 Wilson Boulevard, 23rd Floor

Room 2352

Arlington, VA 22209-3939

RE: Seat Belts for Off-Road Work Machines and Wheeled A gricultural Tractors at Metal
and Nonmetal Mines. RIN: 1219-AA98 30 CFR Parts 56 and 57

VIA FACSIMILE AND 157 CLLASS MAIL
Dear Mr. Nichols:

The Industrial Minerals Association — North America (IMA-NA) appreciates this
opportunity to comment on the captioned proposed rule. This correspondence and
appended documents serve as our public record submission concerning this proposal.

IMA-NA supports the Agency’s effort to update this rule, and recognizes the
advancements in the Society of Automotive Engineers’ (SAE) standards (SAE J386 and
SAE J1194 updates). We agree that the direct final rule which accompanies the proposal
expands compliance alternatives to accommodate advances in seat belt technology .
without reducing protection for miners. However, the direct final rule fails to Tecognize a
Federal standard for seatbelts issued by the National Highway Traffic Safety
Administration (NHTSA), of the Department of Transportation. The NHTSA standard
fully meets and in some cases excecds the performance specifications of SAE J386 and
SAE J1194. We have enclosed the NHTSA standard found at 49 CFR § 571.209,
Standard No, 209, Seat Belt Assemblies. We have developed the enclosed technical
comparison of critical components of SAE J386 and FMVSS209 that demonstrates the
NHTSA standard meets or exceeds the SAE standard. :

It is the opinion of IMA-NA that the Federal standard is much more comprchensive and
detailed than SAE J386 (*97 version or earlier). An assessment of where the NHTSA
standard is more advanced than the SAE standard is outlined below:
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The NHTSA standard has a detailed test section for dust exposure relative to the
functional ability of the seat belt retractor and webbing; an important criterion for
the mining industry. The SAE standard does not contain this requirement,

The NHTSA standard has specific testing requirements for resistance to light and
resistance to micro-organisms. These requirements are absent in the SAE
standard.

The NHTSA standard has specific, detailed and measurable requirements for
operation of a seat buckle or button release. SAE provides general statements.

Breaking, abrasion, elongation, and anchorage tests are basically equal for both
standards. Strength, web width, web end condition and creep requirements are
basically the same for both standards.

IMA-NA therefore requests that in addition to incorporating by reference the current SAE
seat belt standards, that MSHA consider referencing the equally protective standard
developed by NHTSA, “Standard No. 209, Seat Belt Assemblies,” as the basis for
satisfactory compliance with its rules,

We appreciatc your consideration of these comments and hope they are helpful to the
Agency.

Sincerely,

oy

Robert E. Glenn, CIH

Enclosures (2)

cc: IMA-NA Board of Directors
IMA-NA Safety and Health Committee
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December 1, 1899, moay be used by the Na-
tional Highway Traffic Safety Administra.
tion to test the suppression system of a vohi-
cle that haa heen ocertified as bolog in com-
plance with 48 CFR 571.208 S19. When the re-
straint gystern comes equipped with a remoy-
abie base, the test may be run elther with
tho base atiached or withont the base.
Eritax Handle with Oave 191
Contury Assura 4553
Contury Avanta 8X 41530
Contury Smart Fit 4543
Cusco Arriva 02727
Cosco Opus 35 02608
Evonflo Discovery Adjust Right 213
Evonflo First Chotce 204
Eveaflo On My Way Position Right V 982
Graco Infant 8457

C. Any of the following forward-facing con~
vertible chlid restraint systoms, manufac-
tured on or after December 1, 1998, may be
usod by the National Highway Traffic Safoly
Administration to test the supprossion sys-
tem of a vahicle that has beon certified as
belng In complianco with 49 CFR 571208 518,
or 521;
Britar Roundabout 161
Century Encore 4512
Century STH 1000 4418
Cosco Olymptan (2803
Coaco Touriva (2519
Evenflo Horizon V 125
Evanfle Msdallion 251

D. Any of the following {orward-facing tod-
dler/belt positioning Busster systoms, manu-
factured on or after December 1, 1999, may be
used hy the National Highway Traffic Bafaty
Adminlstration as tcsb devices o test the
supprossion systermn of a vedicls that has
boon cortified as being in compliange with 49
CFR £71.208 821 or 823:
Britax Roadster 9004
Century Next Step 4020
Coaco High Back Boostar 02-442
Evenflo Right Fit 245

[38 FR 22902, Dac, 2, 19711

EDITORIAL NOTE: For FEDERAL RiGISTER Ofw
tations affecting §571.208, sae the List of OFR
Soctions Affected, which appeara 1n the

Finding Aids section of the printed volume
and on GPO Accesg,

§571.209 Standavd No. 208; Seat belt
arszemblies,

S1. Purpose and scope. This standard
specifies requiremants for geat balt as-
semblies,

SZ. Application. This standard applies
to seat belt assemblies for use in pas-
senger cars, multipurpose passenger ve-
hiclea, trucks, and buses,

88. Definitions. Adjustment hardware
means any or all hardware designed for

§571.209

adjusting the gize of a seat belt assem-
bly to fit the user, including such hard-
wars that may be integral with a buck-
18, attachment hardware, or ratractor.

Attachment hardware means any or all
hardware designed for securing the
webbing of a seat belt assembly to a
motor vahicle,

Automatic-locking retractor means a
retractor Incorporating adjustment
bhardware by means of a positive seli-
locking mechanism which is capable
when locked of withstanding restraint
foreea.

Buckle means a quick release con~
nector which fastens a person in a seat
belt sasembly,

Emergency-locking retractor means a
retractar jncorporating - adjustment
hardware by means of a locking mecha~
nism that is activated by vehicle accel-
eration, webbing movement relative to
the vehiele, or othsr automatic action
during an emergency and is capable
when locked of withetanding restraint
forces.

Hardware means any metal or rigid
Plastie part of a seat belt assembly.

Load-limiter means a seat belt assem~
bly componeant or featurs that controls
tension on the seat belt to modulate
the forces that are imparted to occu-
prante restrained by the belt assembiy
during a crash,

Nonlocking retracior means a retrac-
tor from which the webbing is extended
to essentially its full lenzth by a small
external force, which provides no ad-
justment for assembly length, and
which may or may not be capable of
sustaining restraint forces at max-
Imum webbing extonsion.

FPelvic restraint means a geat belt asn-
sembly or portion thereof intended to
restrain movement of the pelvis.

Retractor means a device for storing
part or all of the webbing in a seat belt
agsembly,

Seat back retainer means the portion
of some seat belt assemblies dealgned
to restrict forward movement of a seat
back.

Seat belt astembly means any strap,
webbing, or similar device demigned to
gecurs 8 person In a motor vehicle in
order to mitigate the results of any ac-
cidant, including all neceseary buckles
and other fasteners, and all hardware
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designed for installing such seat belt
agsembly in a motor vehicle.

Strap means & narrow nonwoven ma-
terial used {n a seat belt assembly in
place of webbing.

Type 1 seat beit assembly i8 a lap belt
for pelvic restraint.

Type 2 seat belt assembly is a combina-

. tion of pelvic and wupper torso re-

gtraints,

Type 20 shoulder belt is an upper torso
restraint for use only in conjunction
with a lap belt a3 3 Type 2 seat belt as-
sembly.

Upper torso restraini means a portion
of a geat belt assembly intended to re-
gtraln movement of the chest and
shoulder ragions.

Webbing means a narrow fabric woven
with continuous filling yarng and fin-
ished pelvages.

84. Requirements.

841 (a) Single ocoupancy. A ceat balt
assembly shall bo designed for use by
one, and only one, person at any one
time,

(1) [Reserved)

(¢) Upper torso restraint. A Type 2 seat
belt assembly shall provide upper torsc
restraint without shifting the pelvic
restraint into the abdominal region.
An upyper torsc restralnt shall be de-
signed to minimize vertical forces on
the shoulders and spine., Hardware for
upper torso restraint shall be so deo-
signed and located in the seat belt as-
sembly that the possibility of injury to
the occupant is minimised,

A Type 2a shoulder belt shall comply
with applicable requirements for a
Type 2 peat belt assembly in 841 to
£4.4, Inclusive.

(d) Herdware. All hardware parts
which contact under normal ugage &
person, clothing, or webbing shall be
free from burrs and sharp edges.

(e) Release. A Type 1 or Type 2 geat
belt assembly shall be provided with a
buckls or buckles readily accessible to
the ocoupant to permit his essy and
rapid removal from the assembly.
Buelkde release mechanism shall ba de-
signed to minimize the possibility of
accldental release. A buckle with re-
lease mechanism in the Ilatched posi-
tion shall have only one opening in
which the tongua can be ingserted on
the end of the buckle designed to re-
ceive and latch the tongus.

49 CFR Ch. V (10-1-02 Edition)

(f) Aitachment hardware, A seat belt
agsembly shall include all hardware
necessary for Installation in a motor
vehicle in accordance with Society of
Automotive Engineers Recommended
Practice J800c, “Motor Vehicle Seat
Belt Installation,” November 1973.
However, ssat belt agsemblies designed
for installation in rmotor vehicles
equipped with seat belt assembly an-
chorages that do not require anchorage
nuts, plates, or washers, need not have
such hardware, but shall have %s-20
UNF-2A or ¥%-13UNC-2A attachment
bolts or sguivalent metric hardware.
The hardware ghall be desizned to pre-
vent attachment bolts and other parts
from becoming disengaged from tha ve-
hicle while in service. Reinforcing
plates or washers furntshed for umi-
versal floor, installations shall be of
steel, free from burre and sharp edges
on the peripheral adges adjacent to the
vehicle, at least 1.5 mm in thickness
and at least 2580 mm? in projected area.
The distance between any edge of the
plate and the edge of the bolt hole shall
be at least 15 mm. Any corner shall be
rounded to a radiug of not less than 6
mm or cut 60 that no corner angle is
lega than 135° and no side is less than 6
mm in length.

(8} Adjusiment. (1) A Type 1 or Type 2
seat belt assembly shall be capable of
adjustment to fit occupants whose di-
maensions and welght range from thoss
of a Sth-percentile adult female to
those of a 85th-percentile adult mals.
The seat belt assembly shall have el-
ther an automatic-locking retractor,
an emergency~locking retractor, or an
adjusting device that 18 within the
reach of the ocoupant.

(2) A Type 1 or Type 2 seat belt ag-

sembly for use in a vehicle having seats
that are adjustable shall conform to
the requirements of 84.1(g¥1) ragard-
less of goat position. However, if a seat
has a back that is separately adjust-
able, the requirements of B4.1(g)(1)
need be met only with the seat back in
the wmanuofacturer'’s nominal design
riding position,

(%) The adult occupants referred to in
$41(2)1) shall have the following
measurements:
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6th porcen- tha | 95t peresnlile
adult famale ad;ﬁta male
R o S —— 97.5 ky.
Eract aitting haight ........ . | BES rmyn,
Hip breadth (SHIRG} e .| 418 mm.
Hip choumfarenca 1159 mn,
(sitting}).
Walst circumference - | 1080 mm.
{aitting).
Chestdopth ..o [ 190 W vrinrns 257 mm.
Chest dreumferance:
Nippia 775 mm 1130 mm.
Upper 757 mm 1130 mm.
Lowar 826 mm 1138 mm.

(h) Webbing, The ends of webbing in a
geat belt assembly shall be protected or
treated to prevent raveling. The end of
webbing in a seat belt assembly having
& metal-to-matal buekle that is used by
the occupant to adjust the size of the
asgembly shall not pull out of the ad-
justment hardware at maximumm size
adjustment. Provision shall be made
for essentially unimpeded movement of
webbing routed between a seat back
and seat cushion and attached to a re-
tractor located behind thae seat.

(1) Strap. A strap nsed in a geat belt
assembly to suostaln restraint forces
shall comply with the requirements for
webbing In 842 and if the strap is
mads from a rigld material, it shall
comply with applicable requivernents
in 84.2, 84.8, and 84 4.

(1) Marking. Fach seat belt assembly
ghall be permanently and legibly
marked or labeled with year of manu-
facture, model, and namae or trademari
of manpufacturer or distributor, or of
Importer if manufactured gutside the
Usnited States. A model shall conalat of
a single combination of webbing having
a specific type of fiber weave and con-
struction, and hardware having a spe-
cific design. Webbings of various colors
may be included under the same model,
but webbing of each eolor shall comply
with the requirements for webbing in
B4.2.

() Installation imsiructions, A soat
belt assembly, other than a seat belt
assembly installed in a motor vehicle
by an automobile manufacturer, shall
ba accompanied by an inatruction sheet
providing pufflclent information for in-
stalling the assembly in a motor vehi-
cle, The installation instructions shall
state whether the assembly is for uni-
versal ingtallation or for installation
only in specifically stated motar vehi-
cles, and ghall include at least those

§571.209

items specified in SA® Recommended
Practica J800c, “Motor Vehicle Seat
Belt Installations,” November 1373, If
the assembly is for use only in specifi-
cally stated motor vahicles, the assem-
bly shall either be permanently and
legibly marked or labeled with the fol-
lowing staterment, or the instruction
gheet shall include the following state-
ment;

This zeat belt assembly ia for wse only in
[fnsert spscific zeating positions), o.g.,
“front right"] in [insert =apecifie vehicle
mako(s) and model(a)).

(1) Usage and maintenance instructions,
A peatl belt asgembly or retractor shall
be accompanied by written instruc-
tions for the proper use of the assem-
bly, stressing particularly the impor-
tance of wearing the assembly snugly
and proparly located on the body, and
on the maintenance f the asgembly and
periodic Inspection of all components.
The instroctions shall show the proper
manner of threading webbing in the
hardware of seat belt assemblies in
which the webbing is not permanently
fastened. Instructions for a nonlocking
retractor shall include a caution that
the webbing must be fully extended
from the retractor during use of ths
geat belt azsembly unless the retractor
i3 attached to the free end of webbing
which is not snbjected to any tenslon
during restraint of an occupant by the
assembly. Instructions for Type 2a
shouldar belt shall include a warning
that the shoulder belt is not to be uzed
without a lap belt.

(m) Workmanship. Seat belt aasem-
blies shall have good workmanship in
accordance with good commerecial prac-
tice.

84.2 Requirements for webbing.

(r) Width. The width of the webbing
in a seat belt assembly shall be not less
than 46 mm, except for portions that do
not touch a 95tk percentile adult male
with the seat in any adjustment posi-
tion and the seat back in the manufacs
turer’s nominal design riding position
when measured under the conditions
prescribed in S5.1(a).

(b) Breaking strength. The webbing in
& seat belt assembly shall have not less
than the following breaking strength
when tested by the procedures specified
in 56.1(b): Type 1 saat belt assembly—
26,688 N; Type 2 seat belt assembly—
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22,241 N for webbing in pelvic reatraint
and 17,793 N for webbing in upper torso
restraint.

(c) Elongation. Except as provided in
£84.5, the webbing in a seat bslt assem-
bly shsll not extend to more than the
following elongation when subjectsd to
the specificd forces in accordance with
the procedure speoified in 85.1(c): Type
1 seat belt assembly—20 percent at
11,120 N; Type 2 seat belt assembly 30
percent at 11,120 N for webbing in pel-
vic restraint and 40 percent at 11,120 N
for webbing in upper torso restraint.

(@) Resistance to abrasgion. The wob-
bing of a seat belt assembly, after
being subjected to abrasion as specified
in 85.1(d) or 85.3(c), shall have a break-
ing strength of not less than 75 percent
of the breaking strength listed in
24.2(b) for that type of belt assembly.

(e) Resigtance to lighi. The webbing in
a seat belt aspembly after exposire to
the light of a carbon arc and tested by
the procedure specifisd in 85.1(e) shall
bave @ breaking strength not less than
60 percent of the strength hafore expo-
sure to the carbon arc and shall have a
color retention not less than No, 2 on
the Geometric Gray Scale published by
the American Assoclation of Teaxtile
Chemists and Colorists, Post Office Box
886, Durham, NC.

() Resisinnce to micro-organisms. The
webbing in a seat belt assernbly after
being subjected to wicro-organisms
and testad by the procedures specified
in B51(0H shall have a breaking
strength not less than B5 percent of the
strength belore subjection to miero-or-
ganismas.

54.3 Requirements for hardware,

(a) Corrosion resistance, (1) Attach-
ment hardware of a seat belt agsembly
after being subjected to the conditions
specified in 85.2(s) shall be frae of far-
rous corrosion on significant surfaces
sxcept for permissible farrous corro-
sion at peripheral edges or edges of
holes on underfloor reinforeing platas
and washers. Alternatively, such hard-
wara at or near the floor ghall be pro-
tected agalnst corrosion by at least an
electrodeposited coating of nickel, or
copper and nickel with at least a serv-
ice condition number of HC2, and other
attachment hardware shall be pro-
tected by an electrodeposited coating
of nickel, or copper and nickal with a

49 CFR Ch. V (10~1-02 Edifion)

sarvice condition number of 8¢, in ac-
cordance with Amsrican Society for
Teating and Materials  B456-79,
“Btandard Specification for
Electrodeposited Coatings of Copper
Plug Nickel Plus Chromium and Nickel
Plus Chromiom * but such hardware
ghall not be racked for electroplating

in locations subjected to maximuwm

stress,

(2) Surfaces of buckles, retractors
and metallic parts, other than attach-
ment hardwars, of a seat belt assembly
after subjection to the conditions spec-
ified In S6.2(a) shall be free of ferrous
or nonferrous corrosion which may be
transferred, either directly or by
means of the webbing, to the ocenpant
or his clothing when the assembly 1s
worn. After test, buckles shall conform
to applicable requirements in para-
graphs (d) to (g) of this section.

(B) Temperature resistance. Plastic or
other nonmetallic hardware parts of a
seat belt assembly when sublected to
the conditions specified in 85.2(b) shall
not warp or otherwisa detericrate to
canugte tha assembly to operate Improp-
erly or fall to comply with applicable
requirements in this section and S4.4.

(e} Atiachment hardware. (1) Eye
bolts, ehoulder bolts, or other bolt used
o secure the pelvic restraint of geat
belt azssembly to a motor vehicle shall
withatand a force of 40,034 N when test-
ed by the procedurs specified in
86.2(e)X1), except that attachment bolts
of a seat belt assembly designad for in-

gtallation in specific models of motor

vahicles in which the ends of two or
more seat belt agsemblies cannot be at-
tached ta the vehicle by = single bolt
shall have breaking strength of not less
than 22,241 N.

(2) Other attachment hardware de-
signed to recelve the ends of two seat
belt agsembliss shall withstand a ten-
gile force of at least 26688 N without
fracture of a section when tested by
the procedure specified in 85.2(c)(2).

(3) A seat helt sssernbly having single
attachment hooks of the quick-dis-
conneat type for connecting webbing to
an eye bolt shall be provided with a re-
taining latch or kesper which ghall not
move more than 2 mm in either the
vertical or horizontal direction when
teated by the procedure specified in
B5.2(0)(8).
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(d) Buckle release. (1) The buckle of a
Type 1 or Type 2 zeat belt assambly
ghall release when a force of not more
than 133 N is applied.

(2) A buckle designed for pushbutten
application of buckle release force
shall have a minimum area of 462 mm?
with a minimum linesr dimension of 10
mm for applying the release force, or a
buckle designed for lover application of
buckle releass force shall permit the
insertion of a cylinder 10 mm in diame-
ter and 38 mm in length to at least the
midpoint of the oylinder along the cyl-
inder's entire length in the actuation
portion of the buckls release. A buckle
having other design for release shall
have adequate access for two or more
fingars to actuate release,

(8) The buckle of a Type 1 or Type 2
geat belt asgsembly shall not release
under a compressive foros of 1779 N ap-
pled as preseribed in paragraph
85.2(d)(3). The buckle shall be operable
and ghall maet the applicable reguire-
ment of paragraph 54.4 after the com-
pressive force has bean removed.

(e) Adjusiment force. The foree re-
quired to decrease the size of a ssat
belt assembly shall not exceed 48 N
when measured by the procedurs speci-
fied in 85.2(e).

) Tilt-lock adfustment. The buckle of

a Zeal belt assembly having tilt-lock

adjustment shall lock ths webbing
when tested by the procedure specified
in 85.2(f) at an angle of not less than 30
degrees between the base of the buckle
and the anchor webbing.

(g) Buckle latck. 'The buckle latch of a
seat belt assermbly when tested by the
procedure specified in 85.2(g) ghall not
fail, nor gall or wear to an extent that
normal latching and unlatching 1s im-
paired, and a metal-to-metal buckle
shall separate when in any position of
partial engagement by a force of not
maore than 22 N.

() Nonlocking reiractor. The webbing
of a seat belt amsembly shall extend
from a nonlocking retractor within 6
mm of maximurn length when a tengion
is applied az prescribed in 85.2(h). A
nenlocking retractor on upper torso re-
gtraint shall be attached %o the non-
adjustable end of the assembly, the reel
of the retractor ghall be easily visible
to an occupant while wearing the as-
sembly, and the maximum retraction

§571.209

force shall not exceed § N in any strap
or webbing that contacts the shoulder
when measured by the proccdure spaci-
fied in 85.2(h), unless the retractor is
attached to the free end of webbing
which 18 not subjected to any tension
during restraint of an occupant by the
asgombly.

(1) Automotic-locking retracter. The
webbing of a =seat belt assembly
equipped with an antomatic locking re-
tractor, when tested by the procedurs
specified in 85.2¢1), shall not move
more than 25 mm betweon locking posgi-
tiona of the retractor, and shall be re-
tracted with a force pnder zero accel-
eration of not less than 3 N when at-
tached to pelvic restraint, and not less
that 2 N nor more than 5 N in any strap
or webbing that contacts the shoulders
of an occupant when the retractor is
attached to upper torso restraint, An
automatic locking retractor attached
to upper torso restraint shall not in-
crease the restraint on the occupant of
the seat belt assembly during use in a
vehicle traveling over rough roads as
preacribed in 85.231).

(1> Emergency-locking retractor. An
emergency-locking retractor of a Typs
1 or Type 2% seat belt assembly, when
tested in accordance with the proce-
dures apacified in parsgraph 85.2(3)—

(1) 8Bhall lock before the webbing ex-
tends 26 mm whean the retractor is sub-
lected to an acceleration of 7 m/s® (07
gy

(2) Shall not lock, if the retractor ia
sengitive to webbing withdrawal, before
the webbing extends 51 mm when the
retractor ia subjacted to an accelara-
tion of 3 m/s® (0.3 g) or less.

(3) 8hall not lock, if the retractor iz
sensitive to vehicle acceleration, when
the retractor 1s rotated in any direc-
tion to any sngle of 15° or less from its
orientation in the vehicle;

(4) Shall exert a retractive force of at
least 3 N under zero acceleration when
attached only to the pelvic restraint;

(5) Bhall exert a retractive force of
not less than 1 N and not mors than 5
N under zero aceceleration when at-
tached only to an upper torsc re-
arraint:

(6) Shall exert a retractive forece of
not less than 1 N and not more than 7
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N under zero acceleration when at-
tached to a strap or webbing that re-
strains both the upper torse and thse
palvis.

(k) Performance of retractor. A retrac-
tor used on a seat belt assembly after
subjection to the tests specifiad in
£5.2(k) shall comply with applicable re-
quirements in paragraphs (h) to () of
thig section and S4.4, except that the
retraoction force shall be not less than
50 percent of its origlnal retraction
force,

SA4.4 Requirements for assembly per-
formance,

(@) Type I seal belt assembly, Bxcept as
provided in 84.5, the complete seat belt
assembly Including webbing, straps,
bueclkles, adjustment and attachmaent
hardware, and retractors shall comply
with the following requirements when
tested by the procedures specifisd in
S56.3(a):

(1) The assembly loop shall withatand
& foroe of not leas than 22,241 N; that is,
each structural component of the as-
sembly shall withstand a force of not
less than 11,120 N.

{2) The assembly loop shall extend
not mors than 7 inched or 178 mm when
subjected to a force of 22,241 N; that is,
the length of the agsembly between an-
chorages shall not increase more than
356 mm.

(3) Any webbing cut by the hardware
during test shall have a breaking
strength at the cut of not less than
18,683 W,

(4) Complete fractura through any
solld section of metal attachment
hardware shall not oceur during test.

() Type 2 seat belt assembly. Excopt as
provided in 84.5, the components of a
Typa 2 seat belt assembly including
webbing, straps, buckles, =adjustment
and attachment hardware, and retrac-
tors shall comply with the following
requirsments when tested by the proce-
dure gpecified in $5.3(b):

(1) The structural components in the
pelvic restraint shall withstand a force
of not leas than 11,120 N.

(2) The structural components in the
upper torso restraint shall withstand a
foree of not less than 8,672 N,

(3) The atructural components in the
assembly that are common to pelvic
and upper torso restraints shall with-
stand a force of not leas than 13,345 N.

49 CFR Ch. V {10~1-02 Edifion)

(4) The length of the pelvic restraint
between anchorrges shall not increase
more than 508 mm when subjected to a
force of 11,120 N.

(5) The length of the upper torso re-
gtraint between anchorages shall not
increase more than 508 mm when sub-
jected to a force of 6,672 N,

(6) Any webbing out by the hardware
during test shall have a bresking
strength of not less than 15,569 N at a
cut in webbing of the polvic rastraint,
or not less than 12455 N at a out in
webbing of the upper torso restraint.

(1) Complete fracture throewgh any
80lld section of metal attachment
hardware shall not oceur during test,

84.5 Load-limiter. (a) A Type 1 or Type
2 geat belt assembly that includss a
load-limiter is not required to comply
with the elongation requirements of
B4.2(c), S4.4a)(2), 84, 4b)(4) or
84.4(b)(5).

() A seat belt asgermbly that includes
a load limiter and that does not com-
ply with the elongation requirements
of this standard may be installed in
motor vehleles at any designated seat-
ing position that is subject to the re-
quirements of S5.1 of Standard No. 208
(§571.208), .

34.6 Manual belts subject to crashk pro-
tection requirements of Standard No. 208.

(a)(1) A mannal seat belt assembly,
which 13 subject to the requirements of
55.1 of Standard No. 208 (49 CFR &71.208)
by virtue of any provision of Standard
No. 208 other than 54.1.2.1(c)(®) of that
standard, does not have to meet the re-
quirements of 24.2(a)<0) and S$4.4 of
this standard.

(2 A manuoal seat belt assembly sub-
ject to the requirements of S5.1 of
Standard No. 208 (49 CFR B571.208) by
virtue of 84.1.2.1(c)2) of Standard No.
208 does not have to meet the elon-
pation  requirements of 84.2(c),
S4.4a)?), S4.40)4), and S4.4(bX¥5) of
this standard.

35. Demonstration procedures,

85,1 Webbing—(a) Width. The width
of webbing from three seat belt assem-
blies shall be measured after condi-
tloning for at least 24 hours in an at-
mosphere having relative humidity be-
tween 48 and 67 percent and a tempera-
ture of 23° 12 °C, The tension during
measurement of width shall be not
mare than 22 N on webbing from a Typse
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1 seat belt assembly, and 9786 N £ 450 N
on webking from a Type 2 geal belt as-
sembly. The width of webbing from a
Type 2 seat belt assembly may be
meagured during the breaking strength
tiost desoribed in pavagraph (b) of this
section.

(b) Breaking strength. Webbing from
three seat belt assemblies shall be con-
ditioned in agcordance with paragraph
(a) of this section and teated for break-
ing strength in a testing machine of ca-
pacity verified to hava an error of not
more thah one parcent in the range of
the breaking strength of the webbing
in accordance with American Society
for Testing and Materials E475
“Standard Methods of Load
Verdfication of Testing Machines." The
maghine shall be equipped with split
drum gripas Mlnstrated in Figure 1, hav-
ing a diameter hetween 51 and 102 mm.
The rate of grip separation ghall ba ba-
tween 61 and 102 mun per minute. The
distan¢s between the centers of the
gTips at the start of the test shall be
between 102 and 254 mm. After placing
the specimen in the grips, the webbing
shall be stretched continuously at =
uniform rate to failure, Bach wvalue
shall be not less than the applicable
breaking strength requirement in
84.2(b), but the median value shall be
used for determining the retontion of
breaking strength in paragraphs (d), (e)
and (f} of this section.

(c) Elongation. BElongation shall be
measured dboring the breaking strength
test described in paragraph (b) of this
section by the following procedura: A
preload between 188 N and 246 N shall
be placed un the webbing mounted in
the grips of the testing machine and
the needle points of an extensometer,
in which the points rermain parallel
during test, are inserted in the center
of the specimen. Initially the peints
shall be set at a known distance apart
between 102 and 208 mm. When tha
force on the webbing reaches the value
specified in B4.2(c), the increase in sep-
aration of the polnts of the exten-
someter shall be measured and the per-
cent elongation shall be oaloulated to
the nearest 0.5 percent. Each vsalue
shall be not mora than the appropriate
elongation requirement in 84.2(c).

(d) Resistance to abrasion. The web-
bing from three seat belt assemblies
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shall be tested for resistance to abra-
sion by rubbing over the hexagon bar
prescribed in Figure 2 in the following
manner: The webbing shall be mounted
in the apparatus shown schematically
in Plgure 2. One end of the webbing (A)
shall be attached to a mass (B) of 2.85
kg * .06 ke, axcept that a mass of 1.5 kg
+ .08 kg shall be used for webbing in
pelvic and upper torso restraints of 8
belt assembly used in a child restraint
gystem. The webbing shall be passed
over the two new abrading edges of the
haxagon bar (C) and the other end at~
tached to an oscillating dram @)
which has a stroke of 330 mm. SBuitable
guides ghall be used to prevent move-
ment. of the webbing along the axis of
bexagonal bar C. Drum D shall be oscil-
lated for 5,000 strokes or 2,500 cycles at
a rate of 60 + 2 strokes per minnte or 30
+ 1 eycles per minute. The abraded web-
bing shall be conditioned as prescribed
in paragraph (a) of this gection and
tested for breaking strength by the
procedurs described in paragraph (b) of
this section. The median values for the
breaking strengths determined on ab-
raded and unabraded specimens shall
be used to calculate the percentags of
breaking strength retained.

(8) Resistance to Hghi. Webbing sab
logst 508 mum in length from three seat
belt asgemblies shall be suspended
vertically on the inside of the specimen
track In a Type E carbon-arc light ex-
posure apparatus described in Standard
Practice for Generating Light-Fxpo-
gure Apparatus (Carbop-Arc Type)
With and Without Water for Exposure
of Nonmetalliec Materials, ASTM Des-
ignation: G23 81, published by the
Amaerican Society for Testing and Ma-
terials, except that tha filter used for
100 percent polyester wyarns shall be
chemically strengthened soda-lime
glass with a trangmittance of less than
5 parcent for wave lengths equal to or
less than 305 nanometers and 80 percent
or greater transmittance for wave
lengths of 3756 to 800 nanometers. The
apparatus shall be operated without
water gpray at an air temperature of
80° £ 2 °Celsing ( °C) meagured at a
point 25 = 5 mm outslde the specimen
rack and midway in height, The tem-
perature sensing element s8hall be
shielded from radiation The specimens
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shall e exposed to light from the car-
bon-arc for 100 hours and then condi-
tioned as prescribed in paragraph (a) of
this section. The colorfastness of the
expoged and conditioned specimens
ghall be determined on the Geometric
Gray Bcale issued by the American As-
sociation of Textile Chemists and
Colorists. The breaking strength of the
specimens shall be determined by the
procedure prescribed in paragraph (b)
of this section. The median values for
the breaking strengths determined on
exposad and unaxpoged specimens shall
be usad to calculats the percentage of
breaking strength retained.

{f) Resistance to micro-organisms. Web-
bing at least 508 milllmeters (zum) in
length from three seat belt assemblies
ghall first be preconditioned in accord-
ance with Appendix AQ) and (2) of
American Association of Textile Chem-
ists and Colorists Test Mothod 381,
‘Fungicides Evaluation on Textiles;
Mildew and Rot Resistance of Tex-
tiles,” and then subjected to Test I,
“Sell Burial Test” of that test method.
After soil-burial for a period of 2
weeks, the specimen shall be waghed in
wator, dried and conditioned as pre-
geribed in parsgraph (a) of this section.
The breaking strengths of the speoi-
mens shall be determined by the proce-
dure preseribed In paragraph (b) of this
saction. The median values for the
breaking strengths determined on ex-
posed and unexposged gpacimens shall he
utéd to calculate the percentage of
breaking strength retained.

NOTE: This test shall not be required on
webbing made from material which s inhar-
ontly rosistant to micro-organismas.

852 Huordwars.

(a) Corrogion resiztance. Three seat
belt assemnblies shall be tested in ac-
cordance with American Society for
Testing and Materials Bl1TI8,
“Standard Method of Salt Spray (Fog)
Testing.” Any surface coating or mate-
rial not intended for permanent reten-
tion on the metal parts during service
life shall be removed pricr to prepara-
tion of the test specimens for testing.
The period of test shall be 50 hours for
all attachment hardware at or near the
floor, congisting of two periods of 2¢
hours exposure to salt spray followed
by 1 hour drying and 25 hours for all
other hardware, consisting of one pe-

49 CFR Ch. V (10-1-02 Edition)

riod of 24 hours exposure to salt spray
followed by 1 hony drying, In the salt
spray test chamber, the parts from the
thres agsemblies shall be oriented dif-
ferently, selécting those orientations
most likely to develop corrosion on the
larger areas. At the end of test, the
geat belt assombly zhall be washed
thoroughly with water to remove the
salt, After drving for at least 24 hours
under standard lahoratory conditions
specified in B5.1(a) attachment hard-
ware shall be examined for ferrous cor-
rosion on significant surfaces, that is,
all surfaces that can be contacted by s
sphere 19 mm {n diamster, and other
hardware shall be examined for farrous
and nonferrous corrosion which may be
transferred, aither directly or by
means of the webbirg, to a person or
hig clothing during use of a seat belt
assembly Incorporating the hardwara.

NOTE: When attachment and othor hard-
ware are pormancently fastoned, by sewing or
other mesns, to the same piece of wabbing,
separate assemblles ghall be used to test tho
two typos of hardware. The test for corrosion
resistance shall not be required for attach-
ment hardwars made from aorrosion-regist.
ant ateel containing at least 11.5 purcent
shrominm or for attachmont hardware pro-
teoted with an clcotrodoposited coating of
nickol, or copper and niclkel, as preacribed 1n
84.3(a). The sssembly that has been used to
test the ocorrosion resistanvo of the buckle
ghall be used to meamure adjustmant force,
tilt-lock adjustment, and buokle latch in
varagraphs (o), (), and (g). respectively, of
this section, assembly performance in 858
and buckle release force In paragraph (d) of
thiz geotion.

(b) Temperature resistance. Three seat
belt agsemblies having plastie or non-
metallic hardware or having retractors
ghall be subjected to the conditions
prescribed in Procedure D of American
Soclety for Tesgting and Matarials
D756-78, “Biandard Practice for Deter~
mination of Waight and Shape Changes
of Plastics under Accelerated Service
Conditions.” The dimension and weight
meagurement shall be omitted. Buckles
shall be unlatched and retreactors shall
be fully retracted during conditioning.
The hatdware parts after conditioning
shall be used for all applicable tests in
843 and $54.4,

(c) Attachment hardiware. (1) Attach-
mant bolts used to secure the pelvic re-
gtraint of a seat belt asgembly to a
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motor vehicle shall be tested in a man-
ner similar to that shown in Figure 3,
The load shall ba applied at an angle of
45" to the =xis of the bolt through at-
tachment hardware from the geat belt
assembly, or through s gpecial fixture
which simulates the loading applied by
the attachment hardware, The attach-
ment hardware or simulated fixture
shall bo fastened by the balt to the an-
chorage shown in Figure 3, which has a
standard 7s-20UNF-2B or %-UNF-2B or
metric equivalent threaded hole in a
hardened steel plate at least 10 mm in
thickness. The bolt shall be installed
with two full threads exposed from the
fully seated position. The appropriate
foree required by 84.3(0) shall be ap-
plied. A bolt from each of three seat
belt assemblies shall be tested.

(2) Attachment hardware, other than
bolts, designed to recelve the ends of
two seat belt assemblies shall be sub-
jected to a tensile force of 26,689 N in o
manner simulating uvse, The hardware
shall be examined for fracture after the
force is relessed. Attachment hardware
from three seat balt assemblies shali be
tested.

(3) Bingle attachment hook for con-
neoting webbing to any eye bolt shall
be tested in the following manner: The
hook shall be held rigidly so that the
retainer latch or keeper, with cotter
pin or other locking device in place, is
in a horizontal position as shown in
Figure 4. A forca of 667 N + 8 N shall be
applied vertically as near as possible to
the free snd of the retainer latch, and
the movement of the latch by this
foroe at the point of application shall
be measured. The vertical force shall
be released, and » force of 667 N + § N
shall be applied horizontally as near as
posaible to the free end of the retainer
latch. The movement of the latch by
this force at the point of load applica-
tion shall be measured. Alternatively,
the hoock may be held in other posi-
tions, provided the forces are appled
and the movements of the latch are
meagured at the points Indicated in
Figure 4. A single attachment hook
from each of three seat belt assemblies
shall be tested.

(4) Buckle relegse, (1) Three seat belt
asgsemblias shall be tested to determine
compliance with the maximum buckle
releage force requirements, following
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the assembly test in $5.3. After subjec-
tion to the force applicable for the as-
sembly being teated, the forco shall be
reduced and maintained at 667 N on the
assembly loop of a Type 1 seat belt as-
sembly, 334 N on the components of a
Type 2 seat balt assembly. The bueckle
release force ghall be messyred by ap-
plying a force on the buckle in a man.
ner and dirsction typleal of those
which would be employed by a seat belt
occupant. For push button-release
buckles, the force shall be applied at
least 3 mm from the edge of the push
button aceess opening of the buckle n
a direction that produces maximom re-
leasing effect, For lever-release buck-
les, the forge shall be applied on the
centerline of the buckle lever or finger
tab in a direction that produces max-
Imum releasing offect,

(2) The area for application of release
force on pushbutton actuated buckle
shall be measurad to the nearest 30
mm? The cylinder specified in 84.3(4)
shall be inserted in the actuation Dor-
tion of a lever released buckle for de-
termination of compliance with the re-
quirement. A buckle with other release
actuation shall be examined for access
of rolease by fingers,

(3) The buckle of a Typa 1 or Type 2
2aat belt assembly shall be subjacted to
a compresaive force of 1779 N applied
anywhere on a test line that iz coingi-
dent with the center line of the belt ex-
tended through the buckle or on any
line that extends over the center of the
release mechanism and intersects the
extended centerline of the belt at an
angle of 60°. The load shall be applied
by using a curved cylindrieal bar hav-
ing a cross section diameter of 19 mm
and a radivs of curvature of 152 mm,
Placed with its longitudinal center lins
along the test line and its center di-
rectly above the point or the buckle to
which the load will be applied, The
buckle shall be latched, and a tensile
force of 33¢ N shall be applied to the
connected webbing during the applica-
tion of the comprossive force. Buckles
from thres seat belt assemblies shall be
tested to determine compliance with
paragraph 84.3(4X3).

(8) Adjustment Force. Three geat balt
agsernblies shull be tested for adjust-
ment force on the webbing at the buck-
le, or other manual adjusting device
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normally used to adjust the size of the
assambly. With no load on the anchor
end, the webbing shall be drawn
through the adjusting device at a rate
ef 508 mm 350 mm per minate and the
maximum force ghall be measured to
the nearest 1 N aftor the first 25 mm of
webbing movement, The webbing shall
be precyocled 10 times prior to measure-
ment.

() Tilt-lock adiustment. This test shall
be made on buckles or other manval
adjusting devices having #ilt-lock ad-
justment normally used to adijust the
aize of the assembly. Three buckies or
devices shall be tested, The base of the
adjustment mechanisgm and the anchor
and of the webbing shall ba oriented in
planes normal to each other. The web-
bing shall be drawn through the adjust-
ment mechanism in a direotion to in-
crease belt length at a rate of 508 mm
+50 mm per minunte while the plane of
the base 13 slowly rotated in a direc-
tion to lock the webbing, Rotation
shall be stopped when the webbing
locks, but the pull on the webbing shall
be continued until there is a resistance
of at least 89 N. The locking angle be-
tween the anchor end of the webbing
and the base of the adjustment mecha-
nism shall be measured to the nearest
degree. The webbing chall be precyeled
10 times prior to measurement.

(&) Buckle latch. The buckles from
three seat belt agzemblies zhall be
opened fully and closed at least 10
times. Then the buckles shall be
clamped or firmly held against a flat
surface g0 ag to permit normal move-
ment of buckle part, but with the
metal mating plate (motal-to-metal
buckles) or of webbing end (metal-to-
webbing buckles) withdrawn from the
buckle, The releage mechanizm ghall be
moved 200 times through the maximum
possible travel against its stop with a
force of 183 N £18 N at a rate not to ex-
ceed 30 cycles per minute. The buckle
ghall be examined to determine compli-
ance with the parformance require-
ments of 8543(). A metal-to-metal
buckle shall be examined to dstermine
whether partial engagement is possible
by meang of any technigue rapresenta-
tive of actual use. If partial engage-
ment is poasible, the maximum force of
separation when In guch partial en-
gagement ghall be determinad.

49 CFR Ch. V (10-1~02 Edition)

(h) Nonlocking retractor. After the re-
tractor is eyeled 10 times by foll exten-
sion and retraction of the webbing, the
retractor and webbing shall be sus-
pended vertically and a force of 18 N
shall be applied to extend the webbing
from the retractor. The force shall be
reduced to 13 N when attached to & pel-
vie restraint, or to 5 N per strap or
webbing that contacta the shoulder of
an occupant when retractor is attached
to an upper torso restraint. The resid-
ual extension of the webbing shall be
meszgurad by manual rotation of the re-
tractor drum or by disengaging the re-
tractlon mechanism. Measurements
ghall be made on three retractors. The
location of the retractor sttached o
upper torso restraint shall be examined
for visibility of reel during use of seat
belt agsembly in a vehicle.

Nore: This test shall not be required vn a
nonlocking retractor attached to the froe
ond of wekbing which is not suabjocted to any
tengion during restraint of an ocoupant by
the assembly,

(1) Automatic-locking retractor. Three
retractors shall be tested in & manner
to permit the retraction force to be de-
tarmined exclusive of the gravitational
forces on hardwars or wobbing being
retracted. The webbing shall be fully
extended from the retractar. While the
webbing 13 being retracted, the average
force or retraction within pins or
minua 51 mm of 75 parcent extension
(25 percent retraction) shall be deter-
mined and the webbing movement be-
twaen adjacent locking segments shall
be measured in the same region of ex-
tension. A seat belt assembly with
antomatic locking retractor in upper
torso restraint shall be tested in a ve-
hiecle in a manner prescribed by the in-
stallation and usage instruotions. The
ratraction force on the cecupant of the
geat belt agsembly ghall be determined
before and after traveling for 10 min-
utes at a speed of 24 kilometers per
hour (km/h) or more over a rough road
(e.g., Balgian block road) whare the oc-
cupant is subjected to displacement
with respect to the vehicle in both hor-
izontal and vertical directions. Meas-
urernents shall bs made with the vehi-
cle stopped and the occupant in the
normal seated position.

(1) Emergency-locking retracior. A re-
tractor shall be teated in a manner
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that permits the retraction force to be
determined exclusive of the gravita-
tiomal forces on hardware or webbing
being retracted. The webbing shall be
fully extended irom the retractor, pass-
ing over or through any hardware or
other material specified in the installa-
tion instructions. While the webbing s
being retracted, the lowest force of re-
tractlon within plug or minus 51 mm of
TS percent extension shall be deter-
mined. A retractor that is sensitive to
webbing withdrawal shall be subjected
to an acoeleration of 3 m/a? (0.3 g) with-
in a period of 50 milliseconds (ms)
while the webbing is at 75 percent ex-
tension, to determine compliance with
54.3(iX2). The retractor shall be sub-
Jected to an acceleration of 7 m/s? (0.7
g) within a period of 50 milliseconds
(ms), while the webbing is at 75 percent
extension, and the webbing movement
before locking shall be measured undey
the following conditions; For a retrac-
tor sensitive to webbing withdrawal,
the retractor shall be accelarated in
the direction of webbing retraction
while the retractor drum’s central axis
i8 oriented horizontally and at angles
of 45°, 90°, 135°, and 180° to the hori-
zontal plane. For a retractor sensitive
to vehicle aceeleration, the retractor
ghall be:

(1) Accelerated in the horizontal
plane in two directions normal to each
other, whila the refractor drum’s cen-
tral axis is oriented at the angle at
which 1t 13 tnstalled in the vehicle; and,

(2) Accelerated in three directions
normal to each other while the ratrac-
tor dram’s central axis is oriented at
angles of 45°, 90°, 135°, and 180° from the
angle at which it is installad in tha ve-
hicle, unless the retractor locks by
gravitational force when tilted in any
direction to any angle greater than 45°
from the angle at which it i8 installed
in the vehicle.

(k) Performance of refractor. After
completion of the corrosion-resistance
test described in parsgraph (a) of this
section, the webbing shall be fully ex-
tended and allowed to dry for at least
24 hours under standard laboratory
conditions specified in 85.1¢(a). The re-
tractor shall be examined for ferrous
and nonferrous corrosion which may be
transferred, either directly or by
meanzg of the webbing, to a person or
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his clothing during use of a seat belt
assembly incorporating tha retractor,
and for ferrous corrosion on significant
surfaces if the retractor is part of the
attachment hardware, The webbing
shall be withdrawn manually and al-
lowed to retract for 25 cycles. The re-
tractor shall be mounted in an appa-
ratus capable of extending the webbing
fully, applying a force of 89 N at full
extension, and allowing the webbing to
retract freely and completely. The
webbing £hall be withdrawn from the
retractor and allowed to retract re-
peatedly in this apparatus until 2,500
cycles are complsted, The retractor
and webbing shall then be subjected to
the temperatura resistance test pre-
geribed in paragraph (b) of thia section,
The retractor shall be subjected to
4,500 additional cycles of webbing with-
drawal and retraction. Then, the vre-
tractor and webbing shall be subjected
to dust in a chamber stmilar to one il-
lustrated in Figurs 8 containing about
0.9 kg of coarse grade dust conforming
to the specification given in Society of
Automotive Engineering Heoc-
ommended Practice J726, “Alr Cleaner
Test Code’ Sept. 1879. The dust shall be
agitated every 20 minutes for 5 seconds
by compreesed alr, free of oil and moia-
ture, at a gage pressure of 550 55 kPa
entering through an orifice 1.5+ 0.1 mm
in diameter. The webbing shall be ex-
tended to the top of tho chamber and
kept extended at all times except that
the webbing shall be subjected to 10 cy-
cles of complete retraction and exten-
sion within 1 to 2 minutes after each
agitation of the dust. At the end of 5
hours, the assembly shall be removed
{from the chamber. The webbing shall
be fully withdrawn from the retractor
mannally and allowed to retract com-
pletely for 25 cyoles. An automatic-
locking retractor or a nonlocking re-
tractor attached to pelvic restraint
shall be subjected to 5,000 additional
cycles of webbing withdrawal and re-
traction. An emergenocy locking retrac-
tor or a nonlocking retractor attached
to upper torso restraint shall be sub-
jected to 45,000 additional cycles of
webbing withdrawal and retraction ba-
tween 50 and 100 per cent extension.
The locking mechanism of an emer-
gency locking retractor shall be actu-
ated at least 10,000 times within 50 to
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100 percent extension of webbing during
the 50,000 cycles. At the end of test,
compllance of the retractors with ap-
plicable reguirernents in S4.3 (h), ),
and (j) shall be determined. Thres re-
tractors shall be tested for perform-
ance.

80,3 Adssemdly performance—(a) Type
1 seat belt gssembly. Three complete seat
belt assemnblies, including webbing,
straps, buckles, adjustment and at-
tachrnent hardware, and retractors, ar-
ranged in the form of a loop as shown
in Figure 5, shal), be tested in the fol-
lowing maanner:

(1) The testing machine shall con-
form to the requirements specified in
85.1{(b). A double-roller block shall ba
attached to ona head of the testing ma-
chine, This bloock shall consist of two
rollers 102 mm in dismeter and suffl-
clently long 80 that no part of the seat
belt assembly touches parts of the
block other than the rollers during
test. The rollers shall be mounted on
antifriction bearings and spaced 305
mim between centers, and shall have
sufficlent capacity so that thers 12 no
brinelling, bending or other distortion
of parts which may affect the results.
An anchorage bar shall be fagtensd to
the other head of the testing machine.

(2) The attachment hardware fur-
nished with the seat belt assembly
shall be attached to the anchorage bar.
Tha anchor peints shall be spaced so
that the webbing is parallel in ths two
sldes of the loop, The attaching bolts
ghall be parallel to, or at an angle of
4b” or 90° to the webbing, whichever re-
sultg in an angle nearest to 80° between
webbing and attachment hardware ex-
cept that eye bolta shall be vertical,
and attaching bolts or nonthreaded an-
chorages of a seat belt aspembly de-
signed for use in specific models of
motor vehlcles shall be installed to
produce the maximum angle in use in-
dicated by the installation instruc-
tions, utilizing special fixtures if nec-
ossary to slmulate installation in the
motor vehicle. Rigid adapters between
anchorage bar and attachment hard-
ware shall be used if necessary to lo-
cate and orient the adjustment hard-
ware. The adapters shall have a flat
support face perpendicular to the
threaded hole for the attaching bolt
and adegquate In area to provide full
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support for the bass of the attachment
hardware connected to the webbing, If
hecessary, a washer shall be used under
a swivel plate or other attachment
hardware to pravent the webbing from
being damaged as the attaching holt is
tightened.

(8) The length of the assembly loop
from attaching belt to attaching bolt
shall be adjusted to about 1295 mm, or
as near thereto as poszible. A fores of
245 N shall be applied to the loop to re-
move any slack in webbing at hard-
ware. The force sghall be removed and
the heads of the testing machine ghall
be adjusted for an asgembly loop be-
tween 1220 and 1270 mm in length. The
langth of the assembly loop shall then
be adjusted by applying a force be-
tweean 89 and 98 N to the free end of the
webbing at the buckle, or by the re-
traction force of an automatic-locking
or emergancy-locking retractor. A seat
belt assembly that cannot be adjusted
to this length shall be adjusted as
olosely as possible. An automatic-lock-
ing or emergency locking retractor
when included in a seat belt assembly
shall be locked at the start of the test
with a tension on the webbing slightly
in exccsa of the retractive force in
order to keep the retracter lacked. The
buckle shall be in a location so that it
does not touch the rollers during teat,
but to facilitate making the buckle re-
lease test in $5.2(31) the buckle should
be between the rollers or near a roller
n one leg.

(%) The heads of the teating machine
ghall be gseparated at a rate between 51
and 102 mm per minute until a force of
22,241 & 222 N I3 applied to the assembly
loop. The extension of the loop shall be
determined from measurements of head
separation before and after the force is
applied. The force shall be decreased to
667 = 45 N and the buckle release force
measured as prescribed in S5.2(d).

(5) After the buckle ia released, the
webbing shall be examined for cutting
by the hardware. If the yarns are par-
tially or completely gevered in a line
for s distanoce of 10 percent or mors of
the webbing width, the ocut webbing
shall be tested for breaking strength as
specified in 85.1(b) locating the cut in
the free length between grips. If there
in insufficlent webbing on either side of
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the cut to make such a test for break-
ing strength, another seat belt assem-
bly shall be used with the webbing
repositioned in the hardware. A tensile
force of 11,120 + 111 N shall be applied
to the components or a force of 22,241 +
222 N shall be applied to the assembly
loop. After the force 18 removed, the
breaking strength of the out webbing
shall be determined as prescrihed
above.

(6) If a Type 1 seat belt asgembly in-
cludes an antomatic-locking retractor
or ah emergency-locking retractor, the
webbing and retractor shall be sub-
jected to a tensile force of 11,120 + 111
N with the webbing fully extended from
the retractor.

() If a seat belt assembly has a buck~
le in which the tongue 18 capable of in-
verted insertion, one of the three as-
semblies shall be tested with the
tongna inverted,

(b) Type 2 seat belt assembly. Compo-
nents of three seat balt sssemblies
shall be tested in the following man-
ner:

(1) The pelvic restralnt between an-
chorages shall be adjusted to a length
between 1220 and 1270 mm, Or as near
this length as possible if the design of
the pelvic restraint does not permib its
adjustment to this length. An auto-
matic-locking or emergency-locking
retractor when included in a seat belt
assembly shall be locked at the start of
the test with a tonsion on the webbing
slightly In excess of the retractive
for¢e in order tuv keep the retractor
locked. The attachment hardware shall
be oriented to the webbing as specified
in paragraph (a)(2) of this section and
illustrated in Figure 5. A tensila force
11,120 + 111 N shall be applied on the
components in any convenient manner
and the extension between ancharages
under this force shall ba measured. The
force shall be reduced to 334 + 22 N and
the buckle relense force measnred as
prescribed in 85.2(d),

(2) The components of the upper
torgo restraint shall ba subjected to a
tensile force of 6,672 + 67 N following
the procedure preseribed above for test-
ing pelvic restraint and the extension
between anchorages undar this force
shall be measured. If the testing appa-
ratus permits, the pelvic and upper
torse restraints may be tested simulta-
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neously, The force shall be reduced to
334 + 22 N and the buckle release force
measured as presaribed in 85.2(d).

(3) Any component of the seat belt
assembly common to both pelvic and
upper torso restraint shall he subjected
to a tensile force of 13,344 + 134 N,

(4> After the buckle iz released in
testa of pelvic and npper torso re-
straints, the webbing shall be examined
for cutting by the hardware. If the
yarna are partially or completely seve
ered in & line for a distance of 10 per-
cent or more of the webbing width, the
cut webbing ahall be tested for break-
ing strength as speocified in 85.1(b) lo-
cating the cut in the free length be-
tween gripg, If there is insuffiolent
webbing on elther side of the cut to
make such a test for breaking
strength, another seat bhelt assembly
shall be used with the webbing reposi-
tioned In the hardware. The force ap-
plied shsall be 11,120 £ 111 N for compo-
nents of pelvio restraint, and 6,672 + 87
N for components of upper torso To-
straint. After the force is removed, the
breaking strangth of the cut webbing
shall be determined as prescribed
above.

(B) H a Type 2 geat belt assembly in-
cludes an automatic-locking retractor
or an omergancy-locking retractor the
webbing and retractor shall be sub-
jected to a tensile force of 11,120 + 111
N with the webbing fully extended from
the retractor, or to a tensile force of
6,672 £+ 67 N with the webbing fully ex-
tended from the retractor if the design
of the assembly permits only upper
torso restraint forces on the retractor.

(8) If a seat belt assembly has a bock-
la in which the tongus is capabls of in-
verted insertion, one of the three as-
gemblies shall be tested with the
tongue inverted,

(c) Resisiance to buckle abrasion. Seat
belt assemblies ghall ba tested for re-
sistance to abrasion by each buckle or
manual adjusting device normally used
to adjust the size of the azsembly, The
webbing of the assembly to be used in
this test shall ba exposed for 4 hours to
an atmosphere having relative humid-
1ty of 85 per cent and temperature of 18
°C. The webbing shall be pulled back
and forth through the buckle or man-
ual adjusting device as shown sche-
matically in Figure 7. The anchor end
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