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MOTOR VEHICLE
SEAT BELT ASSEMBLIES - SAE J4a

LIBRARY

SAE Standard

Report of Motor Vehicle Seat Belt Committee approved November 1955 and last revised April 1963.

SAE Standards and Recommended Practices are subject to
frequent change to keep pace with experience and technical
advances. Hence, the inclusion of the requirements speci-
fied in this SAE Standard in State or Federal laws where flex-
ibility of revision is lacking, is discouraged.

1. SCOPE

1.1 This SAE Standard applies to single occupancy, lap
type seat belt assemblies intended for installation in motor
vehicles. It specifies performance requirements and labora-
tory test procedures for such assemblies.*

2. WEBBING

be inscribed with calibration marks 8 in. apart and equidis-

tant from each end.

When 2500 1b are reached during the webbing tensile test,
the distance between calibration marks shall be measured to
the nearest 1/25 in. and recorded. (Each 1/25 in. in excess

of 8 in. represents 1/2% elongation.)

NOTE: Separation of jaws should not be stopped while

this measurement is being made.

2.2.2 Width - At the time sample is being prepared for
the elongation test the width should be measured and re-

corded

2.1 Requirements

2.1.1 Elongationp - Elongation of the webbing should not
exceed 20% under 3500 1b tensile test load.

2.1.2 Width - Pprtions of the belt webbing which may
come in contact with the occupant should be not less than
1-7/8 in. wide und¢r no load and not less than 1-13/16 in.
wide when subjectefd to a load of 2500 1b.

2.1.3 Mininum [Tensile Strength - The rated minimum
tensile strength of the webbing should be not less than 5000
1b when tested in a¢cordance with Item 2.2.3.

2.1.4 Resistancq to Abrasion - After the webbing is sub-
jected to the abrasipn test specified in Item 2.2.4, the web-
bing shall retain a fninimum tensile strength of 3600 Ib.

2.1.5 Color an
ments are listed in

w

Light Fastness - The following require=-
rder to give reasonable assurance that
the dye in the webljing will not harm clothing or that the
color of the webbing will not substantially change.

(a) Color Fastngss = For crock, both wet and dry,(equal
to or better than clpss 3 in the AATCC Chart for Measuring
Transference of Cqlor. (This requires the use‘of Method
5650 of Federal Standard CCC-T-191B.)

(b) Light Fastness - Webbing should-have a light fastness
ratingto Fair to 40 Jir when tested inaceerdance withMethod
5660 of Federal Standard CCC-T<191B.

2.2 Test Procedpres

2.2.1 Elongatiop Test ~<When webbing samples are being
prepared for the webbing terisile test (Item 2.2.3) they should
be marked for elongdtion testing in the following manner:

time elongation is recorded.
2.2.3 Tensile Test - Three samples.of

The-width-shall-beremeasured and recorded at the

the webbing should

be tested to determine complianceWwith tHe width, minimum
strength, and elongation requiréments given in the preceding

sections. The tensile tests should be made

on samples which

are at equilibrium with an>atmosphere having a relative
humidity of not more than 67% and a temperature of not

more than 80 F. The samples should be td
testing maching, using grips conforming tg
teriel Command Drawings MIL-330, 330-]
42 The, samples should be mounted in th
the grips are 10 to 12 in. apart. The mac]
sepdrate at a maximum rate of 4 in./miny
Each test sample of the webbing should wi
least equal to its rated minimum tensile s
3 sec without failure. Each sample shall g
width and elongation requirements formin
ard.

2.2.4 Abrasion Test - The webbing sha
abrasion resistance on the device shown sg
Fig. 1. The webbing A shall have one end
B. The webbing shall pass over the hexag
sitioned that two edges of the bar are used
and shall be attached to the oscillating dr
shall oscillate so that the webbing is giver
over the bar at the rate of 60 + 2 strokes p
stroke represents a 13 in. traverse in a sing

sted in a suitable
USAF Air Ma-

, 330-3, and 330-
e machine when
hine heads should
Ite under no load.
thstand a load at
rength, for atleast
omply with the

s part of the stand-

11 be tested for
hematically in
attached to weight
bnal bar C (so po-
in'the abrasion)
im D. The drum

1 a 13 in. traverse
er minute. Each
tle direction. Suit-

able guides shall be used to prevent later
ment parallel to the hexagonal bar axis.

while subjected to a dead weight of b Ib the samples shall

* Compliance with the requirements of this SAE Standard
does not provide assurance that when the seat belt assentbly
is installed, the floor pan washers or other car structure re-
inforcing plates supplied with the seat belt will be adequately
strong to sustain the test load specified in Paragraph 4.1.1 for
the belt assembly. Generally, a test of an installation in a
car is necessary to determine the adequacy of the reinforcing
plates. For recent models, data on tested anchorage instal-
lations can be obtained from the vehicle manufacturer. See
also SAE Recommended Practice, Motor Vehicle Seat Belt
Anchorage - SAE J787.

the webbing shall be removed and the mi

I webbing move-
fter 5000 strokes
nimum tensile

strength shall be determined as specified in Item 2.2.3. New
abrading edges of hexagonal bar C shall be used for each

specimen tested. Weight B shall be 5.2 1b
3. BUCKLE
3.1 Requirements
3.1.1 Maximum Buckle Release Force

+ 2 0z.

- The belt buci

should release when a releasing force of not more than 30
1b is applied, when tested in accordance with Item 3.2.1.

®Copies of these drawings may be obtai

ned from the So-

ciety of Automotive Engineers, Inc., 485 Lexington Avenue,

New York 17, N. Y.
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3.1.2 Release and Latching Mechanism under No Load -
When tested as specified in Item 3.2.2 the movement, by
hand, of the buckle release and latching parts through their
maximum travel shall not produce any galling or wearing of
buckle or cause any failure.

3.1.3 General - Any metal to metal buckle should be
checked to determine that there is no danger of latching in
a manner resulting in reduced strength or holding ability; it
shall not be possible to obtain partial engagement by means
of any technique representative of actual use. The buckle
and mating metal plate, when in partial engdgement, must
separate under a tensile load of 5 Ib or less, or meet mini-
mum strength requirements specified in Item 4.1.1.

3.1.4 Belt AdjystrrentForce~The—initiatbelt—adjust—tever amdtireforce measnring scate—Tie;

ment force, when fested in accordance with Item 3.2.3, shaill
not exceed 40 lb.
3.2 Test Procedures
3.2.1 Maximuin Buckle Release Force Test - Three belt
assemblies should pe tested to determine compliance with

the maximum bucKle release force requirement, The beltas-
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Fig. 1 - Abrasion test

semblies used in the Rated Minimum Strength Test may be
used for this test. The load applied as recommended in Item
4.2.1 should now be reduced to a loop load of 150 1b, and
while maintaining this reduced load, the buckle release force
should be measured. The buckle release force should be ap-
plied in a manner and direction typical of that which would
be employed by the seat belt occupant. For lever release
buckles, the force may be applied on the centerline of the
buckle lever or finger tab, 1/8 in. from its edge and in such
direction as to produce maximum releasing effect. A 3/32
in. dia hole may be drilled through the buckle tab on lever
at this application point, and a small loop of soft wire may
be used as the connection link between the buckle tab or
' release force, so
measured, should be in conformity with\the recommenda-
tions in Item 3.1.1.
3.2.2 Release and Latching Mechanisn] under No Load -
Prior to performing the following test procedure the buckle
shall be run in by precycling atleast 10 times through the
complete travel of the latch.
The two sections of\the’ belt shall be cdnnected together
as in the normal use of the belt. The buckl]e shallbe clamped
or firmly held.against a flat surface so as fo permit normal
movement of buckle parts. With the metdl mating plate
(metal-to-'metal buckles) or webbing end {metal-to-webbing
buckles) withdrawn from the buckle, the rplease mechanism
shall(be" moved through the maximum posgible travel against
it$\stop with a force of 30 1b, 200 times, af a rate not 1 ex-

ceed 30 cycles per minute. This may be
buckle shall,be examined to determine co

performance requirements of Section 3.1.9.

3.2.3 Belt Adjustment Force Test - Th
bly is suspended vertically by one anchor 4
ends of the adjustable webbing sections ha
weight is attached to the lower (anchor) e
pended belt. The belt adjustment force is
amount of downward force required on the
bing end to raise the weight.

one by hand. The
mpliance with the

b seat belt assem-
nd so that the

pg down. A 31b
nd of the sus-
the maximum
adjustable web-
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2 - Body block
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test report should describe the test mounting of the belt as-
sembly giving pertinent angles and dimensions. At least 2
in. of the free end of the webbing should extend beyond the
adjusting means located at or near the buckle. Where the
belt manufacturer has made provision in the belt assembly,
and has so indicated in the instruction sheet, that the belt
is normally worn with the buckle in the center of the body,
the test shall be conducted with the buckle in the center of
the body block. Where no provision of this kind is made and
indicated, the belt shall be adjusted so that the buckle is at
the side of the body block during the test, as shown in Fig. 3.

In preparation for the test, care should be taken to lock
the cam type buckle with only the static force of the sprmg
It must not be ja R

Before the load|is apphed the webbmg should be marked
at the unloaded sidle of each piece of hardware in the belt
assembly. After 1pading belt assembly and releasing load as
described in Item B.2.1, total slippage measurement should
be determined from markings and should not exceed amount

the laboratory test will simulate as nearly as practical ac-

tual loading in the vehicle. The lateral spacing of attach-
ment fittings and the angles a, b, and ¢ (See Fig. 3) are to
be obtained from the seat belt instruction sheet or from the
seat belt supplier.

Angle a, indicated in Fig. 3 as 90 deg, is the angle the
webbing twists between the body block and the attachment
fittings. Angles b and c are the angles between the center-
line of the webbing and a convenient reference line of each
of the attachment fittings, taken in two views normal to
each other. Angles a, b, and c represent angles which would
result from vehicle installation. For example, angle a can
vary from 0t 90 deg dependlng on how the attachment fit-
b is obtained in the
vehicle by viewing from the rear, normall to the webbing
centerline; angle c is obtained by wiewing from the side,
normal to the webbing centerline(@nd 90 |deg opposed to an-
gle b. For belts intended for iise-with adjustable vehicle
seats, these angles should be obtained with the seat in its
For

specified in Item 1
cause the body big
minute under no I
no less than the ra
4.1.1. At this poi

lease force as outl}

5. METAL PAR
5.1 Burrs and

.1.2. Load should be applied so as to
ck to move at a maximum rate of 4 in./
bad. Each sample tested should develop
ed minimum stength specified in Item
t, the test may continue for buckle re-
ned in Item 3.2.2.

TS

gharp Edges - All metal parts should be

free from burrs an
5.2 Corrosion
weather (floor bol
jected to a salt sp
B 117-61, Method
of 50 hr, consistin
hr drying time ea
cessive corrosion

| sharp edges.

Test - Mounting hardware exposed to the
ts, washers, and so forth) should be sub-
ay (fog) test in accordance with ASTM
of Salt Spray (Fog) Testing, for a.period
b of two periods of 24 hr, exposure’and 1
h. There should be no evidence of ex-
mmediately after the above ‘test has been

completed, such
the device.

s would affect the proper functioning of

6. RETRACTIQN DEVICES - If the seat belt is equipped

with a webbingr

to be considered gs part of the belt assembly. A device shall

action or stowing device, this device is

not be considered|acceptable if its design or use can result

in less occupant r¢straint-against movement than is provided
by a seat belt without)such a device. With a nonlocking de-

full forward and full down<positions.

fitting attachment

to structure other thamn'the floor, similar Jpacing and angle

instructions should be used.

For any seat belt assembly, angles a, }
obtained to tHe nearest 5 deg increment,
5 deg, these'angles may be neglected, if

, and ¢ should be
and when less than
desired.

Foryany seat belt assembly where morg than one spacing
isxeduired for installation in different mjodel vehicles, it

may be necessary to check the different

pacings with their

corresponding angles a, b, and ¢, to detefmine the most ad-

verse condition.

After the attachment fittings are aligiled with the web-
bing using angles a, b, and c, the fittings should then be

attached to the testing machine, with su
maintain this alignment under the no-lo3
ing loading this alignment may change d
or distortion of the fittings.

For the laboratory test setup a 19-1/2
mension from the top of the body block 1
ting attachment line, Fig. 3, is to be use
attachments are mounted directly to the
(namely: floor pan, wheelhouse, doors, §

If the seat belt is intended for attachi

table fixtures, to
d condition. Dur-
ue to the stressing

to 20-1/2 in. di-

b the transverse fit-
i when seat belt
vehiéle structure
nd so forth).

nent to the seat

vice the webbing must extend fully to its positive anchorage
position when the belt is tightened normally with the buckle
fastened.

APPENDIX

This Appendix is intended as a guide to aid in establish-
ing the angles to be used in the testing of seat belts so that

structure and if that structure were originally designed or
reinforced to withstand the seat belt loads, a 13-1/2 to 14~
1/2 in. dimension should then be used from the top of the
body block to the transverse fitting attachment line.

NOTE: SAE Information Report, Motor Vehicle Seat Belt
Installations-- SAE J800 may be obtained from the Society
of Automotive Engineers, Inc., 485 Lexington Ave., New
York 17, N. Y.

All technical reports, including standards approved and practices rec-
ommended, are advisory only. Their use by anyone engaged in indus-
try or trade is entirely voluntary. There is no agreement to adhere to
any SAE Standard or SAE Recommended Practice, and no commitment
1o conform to or be guided by any technical report.

Printed in U, S, A,

Publsihed April 1963 by SOCIETY OF AUTOMOTIVE ENGINEERS, INC.,

In formulating and approving technical reports, the Technical Board,
its Councils and Committees will not investigate or consider patents
which may apply to the subject matier. Prospective users of the re-
port are responsible for protecting themselves against liability for in-
fringement of patents.

—SAE Technical Board Rules and Regulations

485 Lexington Avenue, New York 17, N.Y.
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