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Submitted for recognition as an American National Standard
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~ Resource For
~ Advancing Mobility®

400 COMMONWEALTH DRIVE. WARRENDALE, PA 15096

PARTS AND
COMPONENTS

STANDARD

SAE J525

Issued April 1958
Reaffirmed May 1986

Reaffirms J525 JAN80

WELDED AND COLD DRAWN LOW CARBON STEEL TUBING ANNEALED FOR BENDING AND FLARING

1. SCOPE: This standard covers cold worked and annealed electric resistance
welded single wall low carbon steel pressure tubing intended for use as
hydraulic lines and in other applications requiring tubing of a quality
suitable for flaring and bending.

2. MANUFACTURE: The tubing shall be made from a single strip of steel shaped in
to a tubular form, the edges of which are joined and sealed by electric
resistance welding. After forming and welding, the tubing shall be
normalized and subjected to a cold working operation that shall result in a
15% minimum reduction in cross sectional area, of which at least 8% shall
consist of a reduction in wall thickness. Subsequent to col d working, the
tubing shall be annealed in such a manner as to produce a finished product
which will meet all requirements of this standard. Tubing that has been
pickled to remove scale shall be suitably treated to eliminate any
embrittlement induced by the pickling process.

3. DIMENSIONS AND TOLERANCES: The tolerances applicable to tubing outside
diameter, inside diameter, and wall thickness are shown in Table 1. Tubing
shall be subject to any two of the tolerances specified, as designated by the
purchaser.

SAE Technical Board Rules provide that: "This report is published by SAE 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 least every five years at which time it may be reaffirmed. revised. or cancelled. SAE invites your
written comments and suggestions.

Copyright 1986 Society of Automotive Engineers. Inc.
All rights reserved.

Printed in U.S.A.
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SUi@ J525 Page 2

4. QUALITY: Lengths of finished tubing shall be reasonably straight and have
smooth ends free from burrs. Tubing shall be free from scale and injurious
defects and have a workmanlike finish. Surface imperfections such as
handling marks, die marks, or shallow pits shall not be considered injurious
defects provided the imperfections are within the tolerances specified for
diameter and wall thickness. The removal of such surface imperfections is
not required. There shall be no dimensional indications of the presence of
the weld.

The inside of tubing shall be clean and free from any contamination that
cannot be readily removed by cleaning agents normally used in manufacturing.

5. MATERIAL: Tubing shall be made from low carbon steel conforming to the
following chemical composition.

Element

Carbon
Manganese
Phosphorus
Sulfur

Cast or Heat Ana1ysi SCI
%by Weight

o. 18 max
0.30-0.60
0.040 max
0.050 max

aCheck analysis tolerance shall be as
specified in SAE J409, Table 3.

6. MECHANICAL PROPERTIES: The finished tubing shall have mechanical properties
as tabulated below:

Yield Strength, min'
Ultimate Strength, min
Elongation in 2 in (50 mm), min
Hardness (Rockwell B scale), max

25,000 psi (170 MPa)
45,000 psi (310 MPa)
35%a
65b

aFar tubing having nominal outside diameter of 0.375 in
(9.5 mm) or less, and/or wall thicknesses of 0.035 in
(0.9 mm) or less, a minimum elongation of 25% is permissible.

bThe hardness test shall not be required on tubing with a
nominal wall thickness of less than 0.065 in (1.65 mm). Such
tubing shall meet all other mechanical properties and performance
requi rements.
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Page 3

7.

7.1

7.2

PERFORMANCE REQUIREMENTS: The finish~d tubing shall satisfactorily meet the
following performance tests. Test specimens shall be taken from tUbing which
has not been subjected to cold working after the anneal of the finished sized
tubing.

Flattening Test: A section approximately 3 in (75 mm) in length, cut from
the finished tubing, shall not crack or show any flaws when flattened
between parallel plates to a distance equal to three times the wall
thickness of the section under test. Superficial ruptures resulting from
minor surface imperfections shall not be considered cause for rejection.

Reverse Flattening Test: A test specimen shall be taken from every shipment
or every 1500 ft \460 m), whichever is smaller, of finished tUbing and split
longitudinally 90 deg on each side of the weld. The section containing the
weld shall be opened and flattened with the weld at the point of maximum
bend. There shall be no evidence of cracks or lack of penetration or
overlaps resulting from flash removal in the weld.

Refer to ASTM A 370, Methods and Definitions for Mechanical Testing of Steel
Products, paragraph T5(B), reverse flattening test.

7.3 Expansion Test: A test specimen shall be taken from every shipment or every
1500 ft (460 m), whichever is smaller, of finished tubing and subjected to .
expansion over a hardened tapered plug having a slope of 0.1:1.0 until the
outside diameter has been expanded 25% without evidence of cracking or flaws.

7.4 Pressure Proof Test: Unless otherwise specified, tUbing supplied under this
standard shall have been tested hydrostatically, with no evidence of
failure, at a pressure which will subject the material to a yield stress of
20,000 psi (140 MPa). Test pressures shall be as determined by Barlow's
formula for thin hollow cylinders under tension:

P _ 2TS
-0

where: D = outside diameter of tubing, in (mm)
P = hydrostatic pressure, psi (MPa)
S = allowable unit stress of material = 20,000 psi (140 MPa)
T = minimum wall thickness of tubing, in (rom)

No tube shall be tested beyond a hydrostatic pressure of 5000 psi (35 MPa)
unless so specified.

7.5 Nondestructive Electric Test: In lieu of the hydrostatic test, where
mutually agreed upon by the purchaser and manufacturer, all tubing shall be
tested by passing it through an electric eddy current tester which is
capable of detecting defects that would prevent the tubing from passing the
hydrostatic pressure proof test.

8. CORROSION PROTECTION: The inside and outside of the finished tubing shall be
protected against corrosion during shipment and normal storage. If a
corrosion preventive compound is applied, it shall be such that after normal
storage periods it can readily be removed by cleaning agents normally used in
manufacturing.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j5
25

_1
98

60
5

https://saenorm.com/api/?name=afc83e23d5a3be3ef32095f76b1aba2d


·
I @ c.

.
(
It N (
It

TA
BL

E
l--

TU
B

IN
G

OU
TS

ID
E

DI
AM

ET
ER

AN
D

W
AL

L
TH

IC
KN

ES
S

TO
LE

RA
NC

E

N
om

in
al

T
ub

in
g

O
D

a,
b

T
ol

er
an

ce
+

W
al

l
00

10
T

hi
ck

ne
ss

(%
)

in
II1

II
in

ITI
JJ

in
mm

Up
to

0.
38

Up
to

9.
5

0.
00

2
0.

05
0.

00
2

0.
05

15
O

ve
r

0.
38

to
0.

63
in

cl
u

si
v

e
O

ve
r

9.
5

to
15

.9
in

cl
us

iv
e

0.
00

25
0.

06
0.

00
25

0.
06

10
O

ve
r

0.
63

to
2.

00
in

cl
u

si
v

e
O

ve
r

15
.9

to
50

.8
in

cl
u

si
v

e
0.

00
3

0.
08

0,
00

3
0.

08
10

O
ve

r
2.

00
to

2.
50

in
cl

us
iv

e
O

ve
r

50
.8

to
63

.5
in

cl
u

si
v

e
0.

00
4

0.
10

0.
00

4
0.

10
10

O
ve

r
2.

50
to

3.
00

in
cl

u
si

v
e

O
ve

r
63

.5
to

76
.2

in
cl

u
si

v
e

0.
00

5
0.

13
0.

00
5

0.
13

10
~
v
e
r

3.
00

to
4.

00
in

cl
u

si
v

e
O

ve
r

76
.2

to
10

1.
6

in
cl

u
si

v
e

0.
00

6
.0

.1
5

0.
00

6
0.

15
10

i
aT

he
ac

tu
al

ou
ts

id
e

di
am

et
er

sh
al

l
be

th
e

av
er

ag
e

of
th

e
m

ax
im

um
.a

nd
m

in
im

um
ou

ts
id

e
di

am
et

er
s

as
de

te
rm

in
ed

at
an

y
o

n
e

cr
os

s
se

ct
io

n
th

ro
ug

h
th

e
tu

bi
ng

.
bR

ef
er

to
SA

E
J5

14
fo

r
no

m
in

al
tu

bi
ng

ou
ts

id
e

di
am

et
er

s
to

be
us

ed
in

co
nj

un
ct

io
n

w
it

h
st

an
da

rd
hy

dr
au

li
c

tu
be

fi
tt

in
g

s.

"'
0

S» (Q tl
)

~

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j5
25

_1
98

60
5

https://saenorm.com/api/?name=afc83e23d5a3be3ef32095f76b1aba2d


J525 MAY86

RATIONALE:

Not applicable.

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Not applicable.

REFERENCE SECTION:

SAE J1409, Air Brake Valves Test Procedure

ASTM A370, Methods and Definitions for Mechanical Testing of Steel Products

APPLICATION:

This standard covers cold worked and annealed electric resistance welded single
wall low carbon steel pressure tubing intended for use as hydraulic lines and in
other applications requiring tubing of a quality suitable for flaring and bending.

COMMITTEE COMPOSITION:

DEVELOPED BY THE SAE AUTOMOTIVE AND HYDRAULIC TUBING SUBCOMMITTEE:

Subcommittee currently being reorganized.

SPONSORED BY THE SAE FLUID CONDUCTORS AND CONNECTORS TECHNICAL COMMITTEE, OF THE
MATERIALS, PROCESSES, AND PARTs DIvISION:

R. J. Lobmeyer, Deere &Co., Waterloo, IA - Chairman
G. B. Apgar, Rilsan Industrial, Inc., Birdsboro, PA
D. M. Bauer, AeroQuip Corp., Van Wert, OH
H. D. Berns, Deere &Co., Moline, IL
D. G. Burge, Parker-Hannifin Corp., Ostego, MI
H. M. Cooke, Stratoflex, Inc., Fort Worth, TX
w. P. Coyne, USA Belvoir. R&D Center, Ft. Belvoir, VA
R. A. Crowdus, Bundy Corporation, Warren, MI
W. E. Currie, Parker-Hannifin Corp., Wickliffe, OH
V. T. Czebatol, ITT Higbie Mfg. Co., Rochester, MI
F. E. Flake, Clark Michigan Company, Benton Harbor, MI
R. C. Harrison, United Technologies Corp., Ft. Wayne, IN
W. A. Hertel, Parker-Hannifin Corp., Cleveland, OH
R. E. Holmgren, Dayco Corp., Libertyville, IL
H. Jenkins, Defense Logistics Agency, Columbus, OH
B. Keister, Eaton Corp., Mantua, OH
O. Linger, Kendavis Industries, Green Camp, OH
R. D. Mayne, Navistar Intll. Corp., Ft. Wayne, IN
H. B. Newman, Caterpillar Tractor Company, Peoria, IL
S. T. Nguyen, Belvoir R&D Center, Ft. Belvoir, VA
J. Penninger, Kendavis Industries Intll., Inc., Fort Worth, TX
P. E. Robinson, Parker-Hannifin Corp., Cleveland, OH
R. K. Schantz, Clark Michigan Company, Benton Harbor, MI
R. F. Sievert, Arrowline Products, Inc., Rockford, IL
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