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3. MANUFACTURE

The tubing shall be made from a single strip of steel shaped into a tubular shape, the edges of which are joined and fused
by electric resistance welding.

The tubing shall be sub-critically annealed via a controlled method to produce a finished product, which will meet all
requirements of this document.

3.1 Sub-Critically Anneal

An annealing treatment in which steel is heated to below the A1 temperature, then slowly cooled to room temperature. A1
temperature is the C-ifir\al transfarmation fnmpnrohurn annnr’ling on-stesl-classification-

4. DIMENSIONS AND TOLERANCES
The tolerances appl|icable to tubing outside diameter are shown in Table 1. The tolerances applicable to tubing wall
thickness are shown in Table 2. Particular attention shall be given to areas adjacent to the weld t¢ insure against thin
spots and/or sharp indentations.

TABLE 1 - TUBING OUTSIDE DIAMETER TOLERANCE

Nominal Tubing OD™"® Tube OD and4D Tolerance
mm mm

Up to 10 +0.05
Over 10 to 16 +0.06
Over 16 to 50 +0.08
Over 50 to 60 +0.10
Over 60 to 80 +0.13
Over 80 to 110 +0.15

1. OD measurements shall be taken at least 50 mm from the end of tubing.

2. For nominal tubing OD!s.to be used in conjunction with this tubing, refer to the
various fluid carrier(Connector standards and SAE J533 for recommended
maximum nominal wall thickness for double flaring.

TABLE 2 - TUBING WALL THICKNESS TOLERANCES

For Nominal tubing
For Nominal Tubing Outside Diameter

Outside Diameter Over 22 mm
Wall Thickness Through 22 mm Through 48 mm
Range ™ ™
Up to 0.8 +0.05 +0.05
Over0.8t0 2.4 +0.05 +0.05-0.08
Over2.410 3.3 +0.05-0.08 +0.05-0.10
Over 3.310 3.7 — +0.05-0.10
Over 3.7t04.5 — +0.08 -0.10
Over4.5t05.5 — +0.10
Over 5.5 — +0.10-0.15

1. Plus tolerances include allowance for crown on flat-rolled steel.
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5. MANUFACTURI

5.1  Straightness

NG STANDARDS

Tubing shall be straightened to a tolerance of 0.8 mm in 1000 mm. Straightness tolerances shall be measured by placing
a 1000 mm straight edge against the tube while lying on it's neutral axis. The point of maximum deflection of the tube from
the straight edge should not be more than allowed by the specification when measured with a feeler gauge.

5.2 Tubing End Condition

The tubing will be produced using normal mill cut off practices. This shall include, but not limited to, punch-cut ends,

double-cut ends an
must not affect the
processing will be ad
5.3 Finish

The outside surface
formed connections

connection. The ouf
other surface imperfi

rnfgry cut-ends—-Care-shallbe-takento-minimize-the-distortion-of-the-tube-ends-

normal re-cutting processes that will be performed by the end user. Ends
dressed by agreement between the producer and the tube purchaser.

finish of the tube is critical to prevent possible leak paths on double flare conn
or applications where the outside surface of the tube becomes’the sealing su
side surface finish of the tube shall be free of excessive roll marks, score mar|
bctions that may be considered detrimental to the function of’'the finished tube.

5.4 Thermal Treafment

The tubing is to be
cooled to room tem
Target, should be m
to obtain acceptable
30% minimum elong

6. MATERIAL
The tubing shall be

made by the open-
determine the perce

sub-critically annealed by heating to a temperature below the transformation p
perature. Special attention to the mechapical properties, especially the Roc
pde to produce tubing suitable for bending ahd forming for hydraulic pressure ap
hardness characteristics, the yield strength and the tensile strength shall not b
ation shall be maintained.

made from alloy steel strip)conforming to the chemical composition in Table 3
hearth basic oxygen er electric furnace process. A ladle analysis of each he

purchaser or purchaser's representative; if requested, and shall be conform to the requirements

analysis is required,

the tolerances shall be as specified in SAE J409, Table 3.

TABLE 3 - CHEMICAL REQUIREMENTS

Distortion of the tube
that require further

ections, mechanical
Iface of the finished
ks, chatter marks or

pint and then slowly
well B85 Hardness
plications. However,
e compromised and

. The steel shall be
bt shall be made to

htages of the elements*specified. The chemical composition thus determined shall be reported to the

bpecified. If a check

Element Cast or Heat Analysis, Weight %
Carbon 0.18 Max
Manganese 1.50 Max
Sulfur 0.035 Max
Phosphorus 0.035 Max
Silicon 0.35 Max
Aluminum 0.020 Min
Micro Alloying Elements 0.15 Max
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