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MOTOR VEHICLE SEAT BELT ANCHORAGES--DESIGN RECOMMENDATIONS

1. SCOPE:
Tocati
anchor
the vg
SAE J7
SAE J3
Motor

2. DEFINI

2.1 Ancho

assen

2.2 Seati

rage.

This SAE Recommended Practice specifies design recommendati
on of seat belt assembly anchorages. It applies to seat belf

ons for

ages attached to vehicle structure or installed to-seat assemblies in

hicle. (This SAE Recommended Practice supersedes)the Design
87b.) Test Procedures and Performance Requirements are speci
84, Motor Vehicle Seat Belt Anchorages--Test Procedure, and §
Vehicle Seat Belt Anchorages--Performance Requirements, respe

TIONS:

The final point of attachment for transferring seat bg
bly loads to the vehicle structure:

ng Reference Point!: The Design H-Point with the seat in thd

rearn
coorg
H-Poi
seati

2.3 Shoul

ost, lTowest normal design position. (The "Design H-Point" h3
inates relative to the design vehicle structure., It is locat
nt of the two-dimensional- drafting template placed in any deg
ng position.)

der Reference Poiht: A point 22.16 in (563 rm) above the "H'

along
descr]
(97.58
relat
dimen
male

the torso centerline of the two dimensional drafting templat
ibed in SAE J826. This dimension added to the dimension of 3
mm) from the' "H" Point to the buttocks fleshline and an angy
ionship of-90 deg between the torso and thigh segment of the
sional.drafting template has been indicated to represent 99%
driver-population.

2.4 Attag

hment Hardware: Any or all hardware designed for securing a

assem

1y to the anchorage(s) in a motor vehicle.

Section of
fied in
AE J385,
ctively.

S
ed at the
ignated

Point
e

.84 in
lar
two
of the

seat belt

1Taken from the proposed SAE Standard J1100, Passenger Car Measuring Procedure.

SAE Technical Board Rules provide that: " This reportis published by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report atleast every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.
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2.5

2.6

2.7

3.
3.1

3.2

4.
4.1

Seat Belt Assembly: Any strap, webbing, or similar device designed to
secure a person 1n a motor vehicle with the intention of minimizing the risk
of bodily harm in an accident, including all buckles, adjusting mechanism,
fasteners, and related hardware. This SAE Recommended Practice covers
anchorages for the following types of assemblies:

Type 1 - Pelvic restraint belt (lap belt).

Type 2 - Combination of pelvic (lap) and ‘upper torso (shoulder) restraint
belts. :

Type—2a—Upper—torso—{sheulder)restraint—Fforuse—only—in—corjunction with a

pelvic restraint (lap) belt as a Type 2 seat belt assembly.

Belty Contact Point: The point where the seat belt webbing'sCTongf tudinal
centfler|ine would make contact with the load bearing member.of the|seat
strycture, body structure, retractor hardware (or webbing wound oh the spool
of g retractor), or attachment hardware such as a swivel plate whjch may be
bolfed to the seat belt anchorage. The components.on“which belt ¢ontact
point is located must be capable of sustaining a load that might be imposed
by fthe webbing of a seat belt assembly.

Beltl Angle Reference Point: The point 2.50.in (63.5 mm) forward ¢f and
0.345 1n (9.5 mm) above the seating reference point.

GENERAL :

Instlallation and Replacement: Anchorages shall permit seat belt assemblies
to He readily installed or replaced, and shall comply with the stprength
requirements of SAE J385,

Common Anchorage(s): A Common anchorage point may be used for more than one
belt] end, provided it _meets the pertinent requirements of paragraph 4.4 and
SAE |[U385. The location of the Tower anchorage(s) of the upper torso

resfraint may be common with the pelvic restraint anchorage(s). '

LOCATION OF PELVIC RESTRAINT ANCHORAGES:

Pelvic Restraing Angle Guidelines: Many factors affect the preferred more
verfical\pelvic restraint belt angle which is basically intended to prevent
the [lap‘belt from s1iding over the illiac crest during the forward and

dow : i Hrdiv :

Ideally, component tests, sled tests or vehicle crash tests should be run,
utilizing a test device containing a humanlike i11ium with appropriate "soft
tissue" damping in relation to the spine and femur along with humanlike
abdominal contents, to determine the preferred pelvic restraint belt angle
which is influenced by any or all of the following factors:

(a) Seat cushion compression and/or seat deflection

(b) Seat cushion angle and seat back angle

(c) Proximity of "hard" vehicle structures in front of the restrained
occupant

(d) Initial length and elongation characteristics of belt webbing

(e) Type of restraint system
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4,1 (Continued):
(f) Presence or absence of upper torso restraint belt
(g) Placement of upper torso restraint anchorage
(h) Stiffness of components or structures on which are found the belt

contact points

In the absence of component tests, sled tests or vehicle crash tests, a more

vertical pelvic restraint belt angle is preferred and should be selected
withi = i

4.2 Anchorages on Vehicle Structure for Pelvic Restraint Belts:

4.2.1

4,2.2

4.2.3

4.3

Moviable Seats:

The location of anchorages for occupants,of seats

which

are| adjustable or movable in the fore and aft direction and in which the

passes outside of the seat or through the seat cushions sha]l be as
A Tine from the belt contact point to the belt angle reference

poipnt 2:50 in (63.5 mm) forward of and 0.375 in (9.5 mm) above the seating‘

reference point will form an angle as determined from the guidel
4.1 and as shown in Fig. 1.

d Seats: The location of anchorages-for occupants of fixed
as follows:
agraph 4.1 and as shown in Figv 2.

t Belt Routing to Anchorage:

Anchd

ervening member,
mal position.-'See Fig. 3.

rages on Seat Structure for Pelvic Restraint Belts:

4.4

strug
seati
in pa

Lateral Location for all Pelvic Restraint Belts:

anchqrages for.occupants of seats in which the belts are anchored
A 1ine from the belt contact point

ture shall be as follows:
ng reference point will form an angle as determined from the
ragraph 4.1 and as shown in Fig. 4.

In the side view where a direct
ting is interrupted by dntervening load bearing member (refer]
tact Point definition,in paragraph 2.6) the anchorage shall not be
ated forward of the rearmost point at which the webbing passels over the
Movable seats should be measured in the regrmost

ines in

seats in

whilch the belt passes outside the seatoor through the seat springs shall
A line from the belt'contact point to the seating
erence point will form an angletvas determined from the guidlipes in

belt
to Belt

The location of

to seat
to the
guidelines

Anchorages for any
individual pelvic restraint belt assembly shall be located at least 6.5 in
(165.1 mm) apart and preferably shall be placed equidistant from the
Tongitudinal centerline of the designated seating position unless
intervening load bearing members provide the spacing desired.
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5.
5.1

5.2

LOCATION OF UPPER TORSO RESTRAINT ANCHORAGES:

Side View Location:

With the seat in its full rearward and downw

ard

position and the seatback in its most upright design position, the upper
anchorage(s) shall be longitudinally in line with, or rearward of, a line
extending 6 in (152.4 mm) vertically above the shoulder reference point and
then extending rearward at an angle of 80 deg above the horizontal (see Fig.

5).

reference point to an anchorage or over su
this

beld

Frorn

If there is a downward angle of the belt, passing from the s

w the horizontal.

t View Location: The upper torso restraint anchorage shall b

posi
avoi
posi

CORR(

tioned to minimize contact of the seat belt assembly with the
d it sliding off the shoulder of the occupant in arreasonably
tion.

SION PROTECTION: Design consideration shall be given to prov

proté
body
porti
degré
the 3
corrq
tend

ction from corrosion for the seat belt anchorage(s) and the a
structure., Special consideration shall be.given to that port
ons of the structure which must sustain the anchorage test 1o
e or type of protection required will be determined by the To
nchorage(s) in the vehicle structure, the amount of exposure

sive elements, the configuration of the structure (if configu
to induce corrosion), and the thickness of the supportive str

houlder

itable structure to an anchorage,

nd 40 deg

[1]

neck and
erect

iding
djacent
ion or
pds. The
cation of
to

ration may
ucture.
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Belt Angle
Reference Point

See
Paragraph 4.1

Horizontal Lire

FIG. 1--BELT OUTSIDE SEAT OR THROUGH SEAT SPRINGS

Sesting Reference
Point

See Nvag@ 4.1

Horizontal Line

N

FIG,* 2--REAR SEAT BELT INSTALLATION

Seating
?\ _ Reference Point
i .
7

See Paragraph 4.1

Balt Contract Point
.{Loed Bearing Member)

Horizontal Line

\\ Less than 90 deg

FI1G., 3--BELT OVER SEAT CRCSS BAR
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Sesting /
Reference Point /

See Paragraph 4.1

FIG. 4--BELT ATTACHED-TO SEAT FRAME
/

/\ 80 deg

6.0in us24mm |’ 90 deg
Horizontal LKine ]

Shoulder Reference Point 40 deg

22.18in
{663 mm)

Horizontal Line

Torso Line
SAE 2-DDrafting Template
Design H-Point

FIG. 5--UPPER TORSQ RESTRAINT
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