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2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J356

SAE J409

SAE J514

SAE J533

SAE J1677
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2.2.3 ASTM Publications

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, Tel: 610-832-9585, www.astm.org.

ASTM A 513

Electric-Resistance-Welded Carbon and Alloy Steel Tubing

ASTM A 450/A 450M  Standard Specifications for General Requirements for Carbon, Ferritic Alloy and Austenitic Alloy

Steel Tubing

3. MANUFACTURE
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the following as in
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document.
TABLE 1 - INSIDE FLASH HEIGHT
Nominal Maximum Flash Height(”(z) Maximum Flash Height
Wall Thickness Through 25.4 mm OD Over 25.4 mm OD

mm mm mm
lless than 0.90 0.13 0.25
(.90 through 1.65 0.20 0.25
breater than 1.65 0.25 0.25

[N

. For tubes having an ID greater than 8 mm, the height of the inside weld flash shall be measured
with a ball micrometer having a 3.96 mni+ 0.41 mm radius on the anvil or ballpoint. For tubes
having an ID 8 mm or less, screw thread micrometers shall be used. The height of the flash shall
be the difference between the thicknéss of the tubing wall at the point of maximum height of the
flash and the average of the wall thickness measured at points adjacent to both sides of the flash.

. Tubing with an ID that is smaller than the producer’s capability to scarf the ID weld bead shall be
produced as a "flash in", tube.” Seam welding techniques may be applied in order to control the ID
flash height. The maximjum ID flash height, however, will be determined by agreement between thg
producer and the purchaser.
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4. DIMENSIONS AND TOLERANCES

The tolerances applicable to tubing outside diameter are shown in Table 2. The tolerances applicable to tubing wall
thickness are shown in Table 3. Particular attention shall be given to areas adjacent to the weld to insure against thin
spots and/or sharp indentations.

TABLE 2 - TUBING OUTSIDE DIAMETER TOLERANCE

Tube OD

Nominal Tubing OD"® Tolerance
mm + mm
Up-te-9-50 0-06
Over 9.50 to 15.88 0.08
Over 15.88 to 28.57 0.09
Over 28.57 to 50.80 0.13
Over 50.80 to 63.50 0.15
Over 63.50 to 76.20 0.20
Over 76.20 to 88.90 0.23
Over 88.90 to 101.60 0.25

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

2. Refer to SAE J514 for nominal tubing:OD to be used
in conjunction with standard hydraulic'tube fittings and
SAE J533 for recommended maximum nominal wall
thickness for double flaring.
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TABLE 3 - TUBING WALL THICKNESS TOLERANCES

Nominal Tubing

Nominal Nominal Tubing Nominal Tubing Outside Diameter
Wall Outside Diameter Outside Diameter Over 50 mm
Thickness'” Through 25 mm Through 50 mm Through 100 mm
mm i( ) mm i( ) mm 2 mm
0.71 0.05/0.08 0.08/0.08 0.08/0.08
0.89 0.05/0.10 0.05/0.10 0.05/0.10
1.00 0.05/0.10 0.05/0.10 0.05/0.10
1.25 0.10/0.13 0.08/0.13 0.10/0.20
1.50 0.15/0.15 0.10/0.20 0.10/0.20
1.65 0.15/0.15 0.10/0.20 0.14070.20
2.00 0.15/0.25 0.15/0.25 0.15/0.25
2.11 0.15/0.25 0.15/0.25 0.15/0.25
2.41 0.15/0.25 0.15/0.25 0.15/0.25
2.50 0.15/0.25 0.15/0.25 0.15/0.25
2.77 0.15/0.25 0.15/0.25 0.15/0.25
3.00 0.15/0.25 0.15/0.25 0.15/0.25
3.05 0.15/0.25 0.15/0.25 0.15/0.25
3.40 0.15/0.25 0.15/0.25 0.15/0.25
3.75 — 0.18/0.28 0.18/0.28
4.00 — 0.18/0.28 0.18/0.28
4.19 — 0.18/0.28 0.18/0.28
4.57 — 0.18/0.28 0.18/0.28
5.00 — 0.20/0.30 0.20/0.30
5.16 - 0.20/0.30 0.20/0.30
5.59 — 0.20/0.30 0.20/0.30
6.00 — 0.36/0.46 0.36/0.46
6.05 — 0.36/0.46 0.36/0.46
6.58 — 0.36/0.51 0.36/0.51
1. Forfintermediate wall thickness, the tolerance for the next heavier wall thickness shall apply.
2. Plug tolerances include allowance for crown on flat-rolled steel.

5. MANUFACTURING STANDARDS

5.1  Straightness

Tubing shall be straightened to a tolerance of 0.8 mm in 1000 mm. Straightness tolerances shall be measured by placing
a 915 mm straight edge against the tube while lying on its 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.
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5.2 Tubing End Condition

The tubing will be produced using normal mill cut-off practices. This will include, but is not limited to, punch-cut ends,
double-cut ends, and rotary-cut ends. Care will be taken to minimize the distortion of the tube ends. Distortion of the tube
ends must not affect the normal re-cutting processes that will be performed by the end user. Ends that require further
processing will be by agreement between the producer and tube purchaser.

5.3 Finish

The outside surface finish of the tube is critical in order to prevent possible leak paths on double flare fittings, mechanical
form fittings, or other appllcatlons where the outside surface of the tube becomes the sealmg surface The outside surface
of the tube shall be free ore mark = ark actions that would be
considered detrimental to the functlon of the tublng

5.4 Thermal Treatment
The tubing is to bg heated to a temperature above the upper transformation point/in an atmospherically controlled
furnace, and then cdoled in a protective atmosphere.

6. MATERIAL

Tubing shall be magle from low-carbon, hot- or cold-rolled steel conforming to the chemical compgsition in Table 4. If
rimmed steel is usgd, it shall be single strand. The steel shall be made“by the open hearth basic oxygen or electric
furnace process. A ladle analysis of each heat shall be made to determine the percentages of the elements specified. The
chemical compositign thus determined shall be reported to the purehaser, or his representative, if fequested, and shall
conform to the requirements specified. If a check analysis is reguired, the tolerances shall be as spgcified in SAE J409,
Table 3.

TABLE 4 - CHEMICAL REQUIREMENTS

Element Cast or Heat Analysis, Weight %
Carbon 0.17 min/0.23 max
Manganese 0.60 through 0.90
Phospherus 0.04 max
Sulfur 0.05 max

7. MECHANICAL RFROPERTIES
The finished tubing ghall havesmechanical properties as tabulated in Table 5.

TABLE 5 - MECHANICAL PROPERTIES

Properties Values
Yield Strength, min 275 MPa
Ultimate Strength, min 415 MPa
Elongation in 50 mm, min 25%
Hardness(Rockwell B), max 78"

1. The hardness test shall not be required on tubing with a
nominal wall thickness of less than 1.65 mm. Such
tubing shall meet all other mechanical properties and
performance requirements.
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