NES

1. SCOPE

This Standard gpecifies double welded steel tubes (hereinatter referred to as the “tubes™) used primarily
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for passing brake fiuid, fuel, and lubricating oils.

MANUFACTURING PROCESS
The tubes shall be manufactured from Class 1 (SPCCT) steel strips as specified in JIS G 3141 (Cold
Rolled Carbon Steel Sheets and Strip) with copper plating on both sides formed into a double wall tubular

shape and welding by copper brazing in a reducing furnace.

The inner surface shall be copper plated for brazing or be treated for corrosion resistance as specitied in

Double Wall Welded Steel Tubes

Table 1. The outer surface shall be treated for corrosion resistance as specified in Table 1.

3. CLASSIFICATION

The tubes are classified into seven types according to the differences in surface treatment as shown in
Table 1.

Inner

Table 1

BUD-Z3

BUD-Z4

Electroplating with copper - uniform thickness of 3

| BUD-Z6

minimum

< | surface

¥ : .

= Electroplating with | The following plating shall be formed on 1op of the electroplating with

0 copper - unitorm copper

O _ PP

- Outer | thickness of 3 um

3 p minimum Electroplating with Electroplating with Electroplating with

S| sunace zinc, yellow chromate | zinc, yellow chromate | zinc, olive chromate

A plating - thickness of 8 | plating - thickness of | plating - thickness of

[ minimum 13 minimum 25 minimum

B Black tubes Fluid pressure clutch Fluid pressure brake
rimary use control tubing General | General pipin iping (large size

(Reference) . J PIPING piping tiarg

Applicable standards and reference standards: See page 12.

piping

- 1/12 -

trucks)
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5.2 Mechanical properties

The mechanical properties shall be as shown in Tables 3 and 4.

Table 3

Tensile test (using No.11 test piece)

M2023 [2002-N]

Hardness test

Hv 140 max.

Tensile strength Yield point Eiongation
MPa MPa %
294 min. 177 min. 25 min.
Table 4
Bending test
Nominal Bend engle | |nner radius No defects, i.e.,
diameter 360 (D is outside cracks or flaws on
mm diameter of tubes) | the tube wall
|
B or less 1.5D
Exceeding 8 2.5 D

————————————————————————————————— —

5.3 Surface treatment
The type and thickness of the plating shall be as shown in Table 1.

Plated surfaces shall be smooth and free of burnt deposits, blisters, peeling and other harmful detects or
flaws. If the tubes are zinc plated, the thickness of the outer surface of the end of the coil may be thin;

provided the tubes meet the corrosion resistance requirements.

5.4 Workability of tube end
The tubes shall be free of cracks or peeling of the coating when double flared or bulged as specified in

Expansion and flattening tests

No defects, i.e., cracks or flaws during
the tests descnbed in ltems 6.3 and 6.4

Items 3.1 and 4.1, respectively, of NES D 2620 (Metal Tube Joint Specification).

However, slight peeling of the coating on the outer surface of the tube at the end of the coil on the
outside of the {lare seat is allowed. Peeling of the coating at the end of the coil on the flare seat surface
shall not exceed one quarter of the length of the seat surface. The specification on workability for flaring

does not apply to tubes with nominal diameter of 3.17 mm.
Tubes with resin coating on their outer surface shall satisfy the following:

(1) The tube's inner surface after flaring, shall be free from resin coating.

(2) The outer surface of the f
leakage. Peeling or coatir

may be allowed.
(3) The back of the flare (flare nut contact surface) shall be free from peeling of the coating.

are or bulge shall be free from peeling or coating tackiness which may cause
g tackiness, which is assessed to be not harrnful by the receiving department
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Note
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5.9.2

5.9.3

5.9.4

2.9.5

2.9.6

5.9.7
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Pressure resistance of brake lines
Brake lines shall not burst and be free from bursting, fluid leakage or other abnormalities when tested
as follows:

) Test fluid: Brake fluid NR-3 as specified in NES M 5055 NR-3
}  Fluid pressure: 34.3 MPa

)  Pressure holding time: 5 minutes

)  Mating part. Brass connector as specified in NES D 8501

)

Flare nut tightening torque: 9.80 N m

Air tightness

The tubes shall be free from leaks when 1.96 MPa {20 kgf/cm®} air pressure is applied to the inside of
the tube as specified in Item 6.9 ().

("°): This characteristic is considered a vital characteristic only when the tube is used for LPG piping. Only in the
case of LPG piping, applied pressure shall be 1.76 MPa.

Adhering quality of plating

BUD-Z6, BUD-ZT, BUD-Z6F and BUD-Z3F shall be free from plating peel when they undergo the
bending test after being heated by the method stipulated in ltem 6.10.

Remarks: The adhering quality of BUD-Z3 and BUD-Z4 plating shall be confirmed by testing the
workability of their ends as specified in ltem 5.4.

Performance of resin coat
The resin coat on the outer surfaces of BUD-Z6F and BUD-Z3F shall be as specified in Iltem 5.5 and the
following specifications.

Appearance

The resin cgaat shall be smooth-surtaced and completely cover the metallic substrate and be free from
biisters, roughness, cracks, peeling and other harmtul flaws.

Adhering quality
The resin coat shall not peel off or crack when the bending test stipulated in Item 6.3, expansion test in
ltem 6.4 and tlattening test in 6.5 are performed on BUD-Z6F and BUD-Z3F.

Impact resistance test

The minimum height at which abnormalities such as cracking and peeling of the coat appear when the
impact test stipulated in item 6.11 is performed on BUD-Z6F and BUD-Z3F shall be 50 cm.

Warm water resistance

The adhering quality shall be 80/100 or more using the crosscut test and there shall be no appearance
abnormalities when the warm water immersion test stipulated in ltem 6.12 is performed on BUUD- Z6F
and BUD-Z3F.

Chipping resistance
Abnormal peeling of the coat and formation of red rust shall not occur when the chipping resistance
test stipulatec! in Item 6.13 is performed on BUD-Z6F and BUD-Z3F.

Chemical resistance

The resin coat will not blister or peel when the chemical resistance test stipulated in item 6.14 is
performed on BUD-Z6F and BUD-Z3F.

Heat resistance

The resin coat will not blister, crack or peel when the heat resistance test stipulated in Item 6.15 is
performed on BUD-Z6F.
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6.2 Tensile Test

6.2.1

Test piece

The test tube shall be cut in a length of 300 mm (") and its outside diameter and thickness shall be
measured. The clamping portions of each end shall then be flattened by compressing until the internal
surface of the tube closely adheres.

R of the shouider portion shall be 15 mm or more to avoid a sudden change in sectional area. In the
parallel part in the center, gauge marks shall be entered at intervals of 10 mm (11 gauge rnarks or
more). In entering gauge marks, care shall be taken so that tensile test results are not influenced by a
change in matenal quality.

Figure 1
Unit: mm

Gauge marks Rof the shoulder

e ——e===C I

|{60 min. 100 min. 50 min.

lClamDi”g Parallel portion

portions -
300

Note (12): To obtain the tube's sectional area, its outside diameter and the thickness of its end shall be measured in 4

places befprehand.

6.2.2 Method of tensile test

Note ('°): Where there is a partial clearance between two fractures. calculate the length between gauge marks without

(6)

The test shall be performed as prescribed below, using the test piece prepared by the method
stipulated In ltern 6.1.1. For items other than those prescribed below, test shall be perfcrmed In
accordance with JIS Z 2241 (Method of Tensile Test for Metallic Materials).

A tensile tester as specified in JIS B 7721 (Tensile Testing Machines) shall be used.

Rate of loading shall be 10 mm/min. in terms of increase in strain.

The original sectional area of the parallel part of the test piece shall be calculated from the mean
values of the outside diameter and thickness of the tube as measured by the method specified in ltem
6.2.1.

As tor the yield point, the upper yield point shall be used.

The value of slongation shall be calculated by binding both fractures closely (13) to each other with

attention to align the center lines of the two fractured pieces and measuring the length between each
two gauge marks accurately down to 0.1 mm.

deducting the length of clearance.

The fracture position of the test piece shall be clearty noted in the result of tensile test. The following
measure shall be taken according to the fracture position.

Tensile strength: Only use the value in the case where the fracture occurred in the gauge marks.
Elongation: Use the value obtained by measuring the length between six gauge marks with the fracture
positioned in the center.

In the case where the fracture has occurred at the end of the parallel part and it is impossible to
measure the length between six gauge marks with the fracture positioned exactly in the center, use the
value between six gauge marks with the fracture positioned centered as much as possible. However,
when the value deviates from the stipulated elongation value, the value shall be treated as a reference

value. In cases where the fracture occurs outside the gauge marks, the test result shall be regarded as
invalid.
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