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INDICATION of IMPOHTANT CHARACTERISTIC: In the text of this Standard items enclosed by l Indicates it is a
IMPORTANT CHARACTERISTIC. However, they do not apply to clutch hoses.

Nissan Engineering Standard
Automobile Standard Parts

NE S Specifications for Hydraulic Brake Hoses

1. SCOPE
This Standard specifies hydraulic hoses (hereafter called "hoses") to be used in automobile hydraulic
brake and clutch systems.

Remark: The units and numerical values in this Standard are S| units.

2. CONSTRUCTION AND MATERIALS
The hoses shall be manutactured to have sufficient function as hydraulic brake and clutch hoses. The
hoses shall be constructed of rubber hose and metal couplings. The hose shall consist of an inner rub-
ber layer, the 1st reinforced fiber layer, the 2nd reinforced fiber layer, and an outer rubber layer.
The materials for this hose shall satisfy the NES M 0301 (Specifications for Hydraulic Brake Hoses).

Remark: 1. An intermediate layer of rubber is generally used to supplement between the 1st reinforced
fiber layer and the 2nd reinforced fiber layer.
2. The reinforced fiber layer shall be composed of two braids of cotton, viscose rayon, polyester
fiber, or vinylon fiber.
3. Wire or similar material is sometimes wound around the brake hoses to prevent damage.

3. HOSE TYPES
There are two types of brake hoses available, as shown in Table 1.

Table 1
Unit: mm
| Insic Reference value ‘ Heference
ide . .

Type | Gameter Expansion quantity Minimum Outside | ISO JIS
thickness diameter | Symbol Type

Hoses with a large expansion quan- . |
1 3.2 tity under pressure (refer to Table 8.) 4.0 min. 121013 HR 1-A

+ — } 4
Hoses with a small expansion quan- .
. 3.2 tity under pressure (refer to Table 8.) 3.0 min. 101011 | AL -8
_—

Remark: 1. Type 1 will have relatively large expansion under pressure and shall not be used except in
special cases.

2. Type 2 will have relatively small expansion under pressure and shall generally be used.

4. SHAPE AND DIMENSIONS

The hose assemblies shall conform to the specifications on the drawing for shape and dimensions.
The dimensions of the rubber hose shall be as specified in Table 1.

5. RUBBER AND REINFORCED FIBER MATERIALS
The hose shall made of rubber and reinforce materials as specified in Table 2.

_m

Applicable and Reference Standards: See page 20.
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7. QUALITY OF THE BRAKE HOSE

7.1

Appearance and general requirements

The hose shall have good flexibility.

The hose shall be free of cracks, bubbles, and other defects detrimental to performance.
The hose shall have a uniform inside diameter, wall thickness, and outer and inner layer wall thick-

ness.
The hose sha

| be free of sulfur bloom.

The inside of

he brake hose shall be clean and not contaminated with foreign material.

7.2 Length tolerance

7.3

The tolerance for the length of the hose assembly and coupling after assembling shall be +3 mm, and it

shall be managed with respect to the dimension between each coupling. (When the dimension between
each coupling 18 600 mm or less.) If the dimension between each coupling exceeds 600 mm, the toler-
ance shall be decided by the agreement betwezn concerned parties.

— It

I_ T 3 + 3

Phase angle tolerance of metal couplings
The phase angle tolerance of adjacent metal couplings after assembling the hose assembly and cou-
piing shall be as described below. If the dimension between each coupling exceeds 600 mm, the toler-

ance shall be decided by the agreement between concerned parties. However, phase angle is not
specified for male couplings and hexagon couplings.

Table 4 Phase angle tolerance of adjacent metal couplings

Dimension between couplings 450 mm or less 450 to 600 mm

Standard + 8° + 10°

It accuracy mor

e than the above level is required, it shall be decided by the agreement between con-

cerned parties. However, accuracy beyond +4° shall not be required for dimension between each metal

coupling up to 4

50, and accuracy beyond +5° shall not be required for 450 to 600 mm
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The pertormance of brake hose shall conform to Table 5.

Table 7
:I _— Type Test
Performance T Type 1 Type 2 item
Pressure proof After holding at a pressure of 29.4 MPa |: | ) |
test for 3 min. Abnorme-lhtx_z shall not occur. 10.3.2
The specified gauge (gauge outer dil)=> J0000 I3 11
Inner diameter contraction test more) shall pass the hose metal coupling for the length of 10.3.3
the gauge (76 mm or more).
When no abnormality occurs while holding at a pressure of
27.6 MPa tor 2 min. after satistying the values on Table 8 by 10.3.4
Bursting test after expansion test the expansion test, conduct the bursting test at a 10'3'5
[ bursting pressure of 49.1 MPa or more. |
Change of_ elqngatlon and contraction quantity canform 1o the reference tahle 1036
at pressurization
f'” the brake fluid SF?,QC'f'Ed oy When no abnormality occurs by the inner diameter contrac-
. 1S04926 RM-66-04" in the hose, and . . .
Brake fluid after leavina it for 72 h. at 120°C. con. tion test. conduct the bursting test alter holding at a pressure 10.3.7
adaptability test NG 11 ' ! of 27.6 MPa for 2 min., and the hose shall not burst at a e
duct the inner diameter contraction test
. . pressure of 34.5 MPa or less.
and the bursting test in sequence.
—
The hose shall not be broken up to 35 h., and then no
Whip test abnormality shall occur while holding at a fluid pressure of 10.3.8
29.4 MPa for 3 min.
Tensile strength 1446 N or more at a speed of 25 mm/min.,
1646 N or more at a speed of 50 mm/min.
Tensile test r In addition, the hose shall not be broken at 1446 N, and 10.3.9
then no abnormality shall occur while holding at a fluid
pressure of 29.4 MPa for 3 min.
| —
Use the brake fluid specified by . . .
) i | . When no abnormality occurs while holding at a pressure of
. 1504926 RM-66-04. i . |
Hot impulse test S 9. Bﬁ ©6-04." After conducting 27.6 MPa for 2 min., conduct the bursting test and the hose 10.3.10
hydraulic cycle of 0 to 11 MPa for 150 shall not burst at a ‘e of 345 MP I
times (5 h.) at 143°C sh u pressure of 34, a or less.
Dynamic ozone After applying a bending stroke of 76.2 . .
deterioration test | mm at 0.3 Hz, 100 pphm, 40°C for 48 h. racks shall not be seen with naked eyes. 10.3.11
Low temperature L o ~
bending test After resting at -54 1o -57°C for 72 h. (racks shall not be generated. 10.3.12
Corrosion resis- . . By the test specified by NES M4040, time in which white
In compliance with NES M404 . '
tance' of metal galvanizaTionespeci fication 0 by ccrrosion products and rusts must not be generated shall be 10.3.13
couplings " satisfied.
Put a plug tightly | Bursting test Bursting pressure 49 MPa or more
and immerse the Hose shall not be broken at 35 h. and no ab i |
, _ _ Whi . | | . normality sha
:a:;ter absorption E‘;?:rd;s:ggg'%‘;‘ P 1est occur while holding a fluid pressure of 29.4 MPa for 3 min. 10.3.14
29 h. bef dr o Hose shall not be broken with 1471 N and no abnormality
tests Tensile test shall occur while holding a fluid pressure of 29.4 MPa for 3
. min.
Adherence strength test 9.3 N/cm or more 10.3.15
| | 1. External expansion ratio shall be 10% or less.
Fluid resistance test (after 24 h. at 70°C) <. External rubber shall not show remarkable stickiness but 10.3.16
adhere to the reinforcing string layer.
Temperature: 120°C
High temperature | Fluid pressure 9.81 MPa . |
durability test Cycle: 2500 times/h Abnormality such as fluid leakage shall not occur. 10.3.17
Numbar of times: 12 x 10 4 times
Temperature 70°C -
Fluid pressure Fluid pressure 13.7 MPa [ Abnormality such as fluid leakage shall not occur. |
durability test Cycle: 2500 times/h ~ 10.3.18

Number of times: 12 x 10° times
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9.1 New registration
Hoses that satistied the hose quality in section 7.6 can be registered and adopted by getting approval
from the Rubber Hose Rubber Material Special Committee (Office: Material Development Department)

of NISSAN MOTOR CO., LTD. by reporting the following contents.

Hose dimensions: |Inner diameter, outer diameter, thickness and their tolerances, and their fluctuation
width of values.
Hose composition: Rubber material type, vulcanization type
Material of reinforcing string, string form and thickness, braiding {braiding method,
angle, number of braids)
Rubber material, quality of reinforcing string: Test result values of sections 7.4 and 7.5
Rubber hose quality: Test result values of section 7.6

9.2 Change of registration contents
Such material change, composition change and process change that force to change the registration
contents shall not be done without permission. For changing the registration contents, make a proposal
to the Design Section in charge of each hose in NISSAN MOTOR CO., LTD. Then, submit a registration
application to the Rubber Hose Rubber Material Special Committee of NISSAN MOTOR CO., LTD., and

get approval.
10. TEST METHODS

10.1 Methods of test for rubber material

10.1.1 Hardness test
The test shall be conducted in accordance with NES M 0514 "Hardness Testing Methods for

Vulcanized Rubber".

10.1.2 Tensile test
The test shall be conducted in accordance with NES M 0513 "Tensile Testing Methods for
Vulcanized Fubber".

10.1.3 Aging test
The test shall be conducted in accordance with NES M 0515 “Accelerated Aging Test Methods for

Vulcanized Rubber" whereby the test conditions shall be 100 hours at 70 + 1°C or 100 hours at 120 =+
1°C.

10.1.4 Fluid resistance test |
The test shall be conducted in accordance with NES M 0516 "Testing Methods of the Effect of Lig-
uids for Vulcanized Rubber" whereby the test fluid shall be the NR-3, and NR-4 brake fluid specified
INn NES M 5055 "Brake Fluid, Non-Petroleurn Base-Automotive" and the test conditions shall be 100

hours at 70 £+ 1°C and 100 hours at 120 + 1°C.

10.1.5 Permanent compression set
The test shall be conducted in accordance with NES M 0517 "Permanent Set Testing Methods for
Vulcanized Rubber” whereby the degree of compression shall be 25% and the test temperature, pe-
rod of rest and method of rest shall be as shown in Table 9.

Table 9
— -
Test temperature °C 70 + 1 120 + 1 -10 = 1 -30 + 1
Test period h 48 22 48 48

Method of rest after
removal of specimen

Stand for at test temperature in a
low-temperature chamber

30 | 30 30 30

Stand for at room temperature

Period of standing  min.
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10.3.5 Bursting test

In compliance with section 6.5 Bursting test of JIS D 2601 “Automotive parts — Brake hose assem-
blies for hydraulic braking systems used with non-petroleum-base brake fluid.”

10.3.6 Elongation/contraction quantity change at pressurization

(1) Purpose

Measure the elongation/contraction quantity of brake hose at pressurization.
(2) Test equipment

Fluid pressure pump
(3) Test conditions

Conform to Table 11.

Table 11

Test pressure MPa 10.3
Testing time min. 3

(4) Operation

(a)
(D)

Fill the brake hose fully with water to remove air, and measure the free iength when the hose is

straight.
Pressurize the hose to the specified pressure using the water pressure pump, and measure the free

length after the specified time. Calculate the elongation/contraction quantity by the following formula.

AL =1.o-L;
Where AL: Elongation/contraction quantity of free length (mm)
L1: Free length before pressurization (mm)
L2: Free length after pressurization (mm)
(5) Report
(a) Elongation/coniraction quantity of free length shall be reported.
(b) Marking unit shall be mm.
10.3.7 Brake fluid adaptability test

10.3.8

10.3.9

In compliance with section 6.6 Brake fluid adaptability test of JIS D 2601 “Automotive parts — Brake
hose assemblies for hydraulic braking systems used with non-petroleum-base brake fiuid.”

Whip test
In compliance with section 6.7 Whip test of JIS D 2601 “Automotive parts — Brake hose assemblies

for hydraulic braking systems used with non-petroleum-base brake fluid.”

Tensile test
In compliance with section 6.8 Tensile test of JIS D 2601 “Automotive parts — Brake hose assem-

blies for hydraulic braking systems used with non-petroleum-base brake fluid.”

10.3.10 Hot impulse test

10.3.11

In compliance with section 6.12 Hot impulse test of JIS D 2601 “Automotive parts — Brake hose
assemblies for hydraulic braking systems used with non-petroleum-base brake fluid.”

Dynamic ozone deterioration test
In compliance with section 6.11 Dynamic ozone deterioration test of JIS D 2601 “Automotive parts

— Brake hose assemblies for hydraulic braking systems used with non-petroleum-base brake
fluid.”
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(4) Procedure

(a) Measure the outside diameter of the specimen in two directions A and B running at right angles at
each of three positions as shown in Figure 2 with the aid of calipers and read to the 0.1 mm figure.

Figure 2

Condition of dipping Cross-section of hose

|
l
!

_evel of oll l'

Approx. 25 mm

_

2
.‘,.,f
— — A
(b) Bend the spacimen into the form of a U, immerse it up to about 2/3 of its height from the U bend in a
beaker filled with No. 3 oil, place the beaker in the vessel equipped with a reflux condenser shown in
Figure 1 and maintain the assembly at the specified temperature for the specified length of time in
the constant temperature air chamber.

(c) Take out the specimen, wipe it gently, measure the outside diameter in the same manner as in (a)
and calculate the degree of change in outside diameter according to the folliowing equation:

x 100

where A D = change in outside diameier, %

D: = average outside diameter before dipping, mm (B)

D, = average outside diameter after dipping, rnm (°)

Note (°): The average outside diameter is an average ol the values measured in the directions A and B at 1, 2 and 3
shown in Figure 2.

(d) After measurement of the outside diameter in (c), examine the condition of tackiness of the surface
of outside rubber and the condition of adhesion between the outside rubber and the reinforcing fiber
layer by touch and visual observation.

(5) Report
Record the following:

(a) Change in outside diameter (%)
(b) Condition of tackiness of the surface of outside rubber
(c) Condition of adhesion between the outside rubber and the reinforcing fiber layer
10.3.17 Heat endurance test
(1) Purpose
To examine the heat endurance of brake hose.
(2) Apparatus

(a) High temperature oven
(b) Pressure generating device
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