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Application of Hydraulic Brake Hose to Motor Vehicles

Foreword—The pgerformance requirements in this SAE Recommended Practice represent the-accimulation of the
best informatio available from vehicle, brake hose, and brake hose assembly manufacturg¢rs. Since this
document is subject to frequent change in order to keep pace with experience and technical-advarices, inclusion in
any regulations ywhere flexibility of revision is impractical is not recommended.

1. Scope—Thi|s SAE Recommended Practice covers the application of hydraulic brake hosg (as defined by
current issue of SAE J1401) as used to provide a flexible hydraulic ‘eonnection betweep brake system
componentg on motor vehicles.

1.1 Purpose—The purpose of this document is to outline design,~operating, and service factors in routing a
hydraulic brake hose assembly to a vehicle. It is intended to.sérve as a recommended practice for original
equipment manufacturers. Vehicle design circumstances.may exist that prevent strict adherence to this
document. Any deviations should have the concurrence ofrall engineering functions involved.

2. References

2.1 Applicable Publication—The following publication forms a part of this specification to the [extent specified
herein. The|latest issue of SAE publications shall apply.

2.1.1 SAE PuslcaTion—Available from SAE; 400 Commonwealth Drive, Warrendale, PA 1509640001.

SAE J1401—Road Vehicle=Hydraulic Brake Hose Assemblies for Use With Nonpetroleupn-Base Hydraulic
Fluids

3. Definitions

3.1 Full Jouncq Positien—The attitude of the front or rear suspension compressed to metal-tp-metal contact,
with all rubber camponents of the suspension removed.

3.2 Full Reboulm@Positiom—T e attittde of the front or Tear SUSPension extended to the timmitof travel permitted
by the shock absorbers or other restrictions.

3.3 Full Right Or Left Steer Position—The position at metal-to-metal steering system stops.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical 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 at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

TO PLACE A DOCUMENT ORDER:  +1 (724) 776-4970 FAX:
SAE WEB ADDRESS http://www.sae.org

+1 (724) 776-0790
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Extremes of Travel—Extremes of travel include the full jounce and rebound positions, full right and left steer
positions and new and fully worn brake pads using tire and wheel combinations or templates to produce the
most adverse clearance condition. Full effect of all suspension alignment positions of caster, camber and tow
may also be considered where applicable.

Objectives

Provide sufficient clearance to other components; i.e., tire chains, all tire/wheel sizes and configurations, drive
shaft, etc.

Protect from exposure to adverse conditions such as heat, petroleum products, battery fluid, etc.

Minimize tension, severe bends, twist, and length.

Minimize exposure to mechanical damage due to operating the vehicle over underbrush) bumps, loose gravel,
sand, mud, $now, ice, ruts, etc.

Minimize pogsibility of damage to hose during brake and other component assembly to vehiclg.
Minimize potential for improper installation.
Design Factors

Tire/Wheel Clearance—Because of the potential for failureccaused by wear through, it is extlemely important
not only to rgute the hose for adequate tire, tire chain, suspension and chassis component clegrances, but also
to assure that dynamic factors do not induce interference.

To reduce the likelihood of unanticipated interference, it is recommended that the designer establish the most
“natural” path from caliper (or wheel cylinder) or intermediate support point to the bracket on frame or body.
This will tend to avoid configurations which~may cause the hose to suddenly take a new position when
influenced by suspension motion and torsional effects. The sequence of motion or the rate of change may be
the dominart factor, e.g., if the left-hahd*wheel moves from rebound to jounce in left steer and then to right
steer, a twist in the hose might praduce interference with the tire, whereas the opposite sequence (steer first,
then elevate|to jounce) would nottcause hose-to-tire interference. Hose routings that produce|a tight “S” curve
are especially susceptible to a‘change in hose relative position, e.g., the unsupported portign of the hose is
capable of maintaining maore*than one stable position (generally “looped”) depending on the sequence of
suspension/pteering motions just preceding these positions.

5, operating the
nsion or chassis
components) especrally Where Iong Iengths of unsupported hose or looped sect|ons are involved. If contact
can occur, R gtator equipment may
be useful to |nvest|gate hose resonant effects by observing hose motion at varylng frequencies.

Dynamic Effects—Although adequate clearance may be obtained under static condition

Tension—Tension may be inherent in brake hose routings and should be minimized. The “fixed” frame or
body attachment point for the hose is usually selected to balance full jounce position and full rebound position
tensions, if other conditions permit.

Severe Bends—Severe bends may be inherent in brake hose routings and should be minimized. In some
routings, for example, where an intermediate attachment of the hose is made between end connections, a
section of the hose may be in compression. Aside from inconvenience in attaching the hose assembly to the
vehicle, compressive force is not detrimental to the hose.
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Twist—Twist may be inherent in hose attachment. Steering and/or suspension movements may accent the
twist characteristic. Depending upon the design and type of suspension, a change in twist may also be
minimized by vertical orientation of the fixed end connection.

Length—Length is determined by extremes of relative movement of the hose assembly and connection points.
The two connection points are located by consideration of the following factors: clearance, manufacturing
feasibility (vehicle assembly), vehicle servicing, vertical and rotational (steering) movement of the wheel, and
location of tie rod, suspension spring, shock absorber (strut or damper), suspension control arm, etc. Length
may need to be adjusted to limit the minimum bend radius and/or minimize tension.

Trapped Fluid Systems (Sustained High Pressure)—Vehicle manufacturer's recommendations should be
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in hydraulic parking brake, antitheft, or antilock brake systems.

ioration of brake hose is generally a direct function of temperature overtime.
the routing envelope, exposure to heat sources (engine compartment, exhaust ni
uffler, and pipe system) may be minimized by hose location or shielding: Considg
ent the exposure of the brake hose to heat due to an exhaust system failure.

can be done by means of routing to protect the hose from\the effects of extre
t bends.

—Fittings, brackets, and mating components should be designed to optimize corr
nd avoid operator sensitive conditions.

Design Verification—Static design verification should.*be performed on vehicles manu

extremes of
extremes of
vehicles to

durability teg

The static d

the vehicle tolerance range, it may be:désirable to verify prototype, pilot build, and
consider the effects of vehicle desigh tolerance ranges. In addition, it is advi
ts to verify no adverse effects due-to vehicle dynamics.

assemblies fhat encompass the extremes of the assembly length and end fitting orientation to
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ed guidelines for static design verification are:

mum hose outside diameter bend radius: 25 mm

mum hosg ¢elearance to rotating components: 19 mm

mum hese clearance to nonrotating components: 13 mm

re contact between hose and other components is positively prevented by 3
ance: 5 mm
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stop, minimum

Mini

®

1 ! P - =
ITUTTr rose ticalarite tu 11Icat SUUTCLES. 2:) LLRLA

f.  Hose should not be taut in any position as demonstrated by the ability to physically rotate the center

sect

ion of the hose about a 25 mm swing radius.

Mechanical means may sometimes be added to the brake hose exterior to avoid abrasion when touch
conditions are expected to occur during extremes of travel, or to direct the hose to improve clearances. These
devices may include, but not be limited to rings, helixes, or sleeves.
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Operating Factors—Some factors to which the hose assembly may be exposed in operation are:

a. Mud—If in splash path
b. Water—Rain water and salt water
c. Slush—Ice and snow with or without salt and/or cinders and sand
d. Road oil
e. Sun and ultraviolet exposure
f.  Ozone
g. Detergent, degreaser, wax, hot water, and steam—Vehicle wash operations
h. Rustproofing and undercoating materials—Depending on proximity to the surfaces being treated or
ease of protecting during undercoating
i. Roag—debris—H-practicable—the—-brake—hose—shottadbe—routed—to—be—protected—by, less vulnerable
chagsis components. For off-road vehicles this would include ruts, underbrush,\trfee stumps, tree
brarjches, rocks, sand, gravel, barbed wire, etc. This guideline may be satisfied by-kgeping the lowest
part|of the hose above the wheel axis or skid plate.
The routing should be evaluated for effects of foreign material accumulating on the hose assembly.
Vehicle As§embly and Servicing Factors—A brake hose routing may. provide adequate |clearances and
satisfactory pperating conditions and yet fail because of vulnerability to daniage in assemblingd or servicing the
vehicle. Exgrcise caution to avoid:
Hooking or|Pinching—The hose may be hooked by towing or lifting equipment or pinched bgtween a chassis
component and service equipment. The use of hose clamping.devices to isolate brake fluid from the brake
components| (calipers, wheel cylinder, etc.) is not recommended. This practice may cause harm to the braid
and reduce service life.

Stretching ¢r Twisting—The hose may be overstressed if allowed to support the axle or calig
hock absorber servicing or brake pad replacement. The potential exists that the hose may be

spring and 4
twisted 360
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Hegrees (and routing clearances negated) if the caliper is rotated upon reinstallati

brasion—Sharp-edged tpols; files, drills, grinding wheels, wire brushes, etc.,
bn near brake hoses. The-hose may also be vulnerable to damage by sharp-ed
ontact with the hose in‘\erder to gain access to some other vehicle part.

A satisfactory hese routing may be negated by inadequate strength of hose attac
e susceptible~to bending during servicing of the hose or brake components, th
ke hose clearance.

er weight during
DN.
should be used

ged sheet metal

hment brackets,
ereby adversely

ng or eutting torches used carelessly near brake hoses may impair hose performg@nce.

Degreasing

(‘nmlnmmrie Pnnptmting Qil _etc — Petroleum Inmdnr‘tc and other chemicals

used in vehicle

service or repair to clean, remove rust, remove paint, or loosen bolts and nuts may adversely affect brake hose

durability.

Related and Interfacing Components—The design of related and interacting components should be

restricted to

prevent failure of these components from causing a hose failure.
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