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400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096

HIGHWAY
VEHICLE

STANDARD

SAE J1958

Issued April 8, 1989

Submitted for recognition as an American National Standard

DIESEL ENGINES - STEEL TUBES FOR HIGH PRESSURE FUEL INJECTION PIPES (TUBING)

1. SCOPE:

This SAE Standard specifies dimensions and requirements for single-wall steel
tubing intended for use as high pressure fuel injection pipes on a wide range
of engines (Class A), and for fuel injection pum~ testing (Class B, Reference
SAE J1418). Tubing shall be cold drawn, annealed or normalized, seamless
tUbing suitable for cold swaging, cold upsetting and cold bending.

2. DIMENSIONS AND TOLERANCES:

2. 1

'\
J 2.2

Sizes: The recommended outside diameter and inside diameter tubing sizes are
shown on Table 1. Other sizes may be available by agreement. .

Tolerances:

2.2.1 Inside Diameter1:

Standard:

2.2.2 Outside Diameter:

Standard:

l(Refer to SAE J1418 for Class B)

--'l1!IL.­
±O.06

o
SAE Technical Board Rules provide that: "This report is published bySAE to advance the state oftechnical 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 leastevery five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1989 Society of Automotive Engineers, Inc.
.All rights reserved.

•. r. ,.

Printed in U.S.A.
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J1958

TABLE 1 - Recommended Inside and Outside Diameters in mm

Page 2

)
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Page 3 J1958

) 2.2.3 Degree of Eccentricity: The degree of eccentricity of the outside diameter
of the tube relative to the inside diameter is proportioned to the wall
t~ickness as shown in the following figure.

A

~D 0d

2.2.4 Length: Length and tolerance on length shall be by agreement between
purchaser and supplier.

2.3 Straightness: Unless otherwise specified, the tubes shall be straight within
a maximum error of 1 in 400 without any localized deformation.

3. MATERIAL PROCESSING:

3.1 Material: Tubing shall be manufactured from an unalloyed or low alloy steel
produced by a steelmaking process providing a very homogenous structure. Upon
request, the supplier shall state the method of the steel making and
deoxydation process used.

3.2 Manufacturing of Tubes: The tubing shall be cold drawn from steel hollows
processed in a manner that allows the manufacturer to obtain tubes in
conformance with agreed upon portions of this standard. After forming, the
tubing, if annealed, shall be processed in such a manner as to prevent
formation of scale on the inside surface and produce a finished product which
will meet all agreed to requirements of this standard.
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3.4.2. 1

J1958 ME~ Page 4

3.3 Mechanical PrQperties: The furnished tubing shall have mechanical ( )
prQperties2 as tabulated belQw:

E1QngatiQn Hardness
Yield Tens il e in 2 in RQckwell

Strength Min Strength (51 mm) %Min B Scale Max

Grade One 205 N/mm2 310-379 N/mm2 30 65
(29 730 ps i) (44 960 -

54 965 psi)

Grade TWQ 220 N/mm2 360-480 N/mm2 23 80
(31 905 psi) (52 210 -

69 615 psi)

Grade Three 355 N/mm2 490-630 N/mm2 22 87
(51 485 p.si) <71065 -

91 370 ps 1)

3.4 Surface Qual1ty:

3.4. 1 General: The Qutside and ins.ide surfaces Qf finished· tubing shall be clean
and free frQm scale, rust, seams, laps,laminatiQns, deep pits,
nQn-meta.11i cs Qr Qtheri nj"uri QUS defects. .

)3.4.2 0.0. Surface:

CQnditiQn: The Qutside surface Qf annealed Qr nQrmalized tubes may have a
slight discQ1QratiQn, but shall be free frQm lQQse scale and represent a
smQQth CQld finished surface. ImperfectiQns in any tube heat treated Qr
nQt, deeper than 0.13 mm will be a cause fQr rejectiQn. Scratches
resulting frQm a mechanical finishing prQcess such as pQlishing Qr
grinding are prQhibited.

3.4.2.2 CQat.i DgS:· The Quts ide surface Qf the tubes may be cQated utili zi ng a .
prQduct and methQd agreed upQn by purchaser and manufacturer. The inside
surface Qf the tube shall remain uncQated.

3.4.3 I. O. Surface: The ins ide Qf tubi ng shall be clean and -free frQm any
cQntaminatiQns which will impair the prQcessing Qr serviceability Qf the
tubing and shall be finished tQ ensure a smQQth bQre Qf accurate size and
shall cQnfQrm tQ Qne Qf the fQllQwing bQre designatiQns described in Table 2.

BQre designatiQn,.as described in Table 2, shall be specified Qn the face Qf
the Qrder.

2Per ASTM A 370, Suppl~ment II, SectiQn T-2

,.

I)
\
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Page 5 SAr~ J1958

C

TABLE 2

BORE DESIGNATION PERMITTED IMPERFECTIONS MAGNI FICATION

A 5 imperfections (max) between 100 X
0.08 - 0.13 mm deep 1n any
cross-section and no imperfections
deeper than 0.13 mm

B 5 imperfectibns (max) 200 X
over 0.05 mm to 0.08 mm
maximum deep

C 5 imperfections (max) over 200 X
0.02 mm to 0.05 mm maximum deep

D All imperfectionf less than 200 X
0.03 mm deep. As an alternate
an imperfection ,can be classified,
as having a depth that is at
least twice the width .

.'

,

, .-

)
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J1958 Page 6

3.4.3.1 I.p. BQre OptiQnal Reguireme-01: InclusiQns Qccurring within 10% Qf the
wall thickness as measured frQm the 1.0. surface is tQ be cQnsidered as
cQntinuQus tQ the 1.0.

De-carb (C.F.D. = CarbQn Free Depth) Qf 0.050 mm maximum Qn the 0.0. and
0.020 mm maximum Qn the 1.0. C.F.O. shall be determined at 200 X.

3.5 MicrQstructure:

3.5.1 The micrQstructure shall be essentially ferrite with pearlite permitted tQ
the extent necessary tQ fulfill the mechanical requirements.

3.5.2 Grain size shall be five Qr finer.

4. TESTING:

The finished tubing shall satisfactQri1y meet the fQllQwing perfQrmance tests
as well as the mechanical prQperties using standard sampling techniques fQr
testing tQ determine cQmp1iance. Test specimens shall be taken frQm tubing
which has nQt been subjected tQ CQ1d wQrking after final annea1ing/nQrma1izing
Qf the finished tubing.

4. 1

4.2

Cold Upsetting Test: The tubing shall withstand cold upsetting from a length
Qf 1/2 tQ 1/4 in (12.7 - 6:4 mm) without showing other than superficial
Qutside surface ruptures.

Bend Test: Tubing shall be capable Qf being fQrmed intQ bends and 360 deg
circles withQut shQwing evidence Qf cracking. kinking, or other flaws
rendering it useless fQr its intended end use when the fQ110wing minimum bend
radius is used: 3 x 0.0.

4.3 .P..tm.e.nsiQna1 Testing: The dimensions Qf the tube shall comply with the
dimensiQns and tQ1erances indicat~d under section 2 Qf this standard. All
tubes in the 1Qt shall be tested except that, by agreement, an acceptable
statistical prQcess Qf testing may be substituted.

()
j

4.4 Testing Qf Mechanical prQperties: The tubes shall cQmp1y with prQperties
stated under 3.3 Qf this standard. Tests shall be made accQrding tQ
ASTM A 370. Supplement II. with the average Qf results Qbtained frQm three
samples per heat tested being repQrted Qn a test certificate, if requested.

4.5 Surface Duality Test: A visual check Qf the 0.0. shall be cQnducted Qn all
tubes tQ assure cQmp1iance with requirements Qf sectiQn 4.

4.5.1 If mutually agreed between the purchaser and supplier, the visual
inspectiQns may be replaced by a nQn-destructive testing prQcedure.

4.5.2 If a prQQf Qf a specified defect depth is required, an inspectiQn by
attributes per AQL shall be agreed upQn when Qrdering, and the prQQf shall
be made Qn the metallQgraphic crQss-sectiQn Qf the tube utilizing the
specified magnificatiQn in Table 2. t)

4.5.3 Surface cQatings Qn tubes with plated Qr treated surfaces shall satisfy
tests Qn the cQatings as agreed between purchaser and supplier.
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