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Definitions

Series—A family of fittings designed for use with one or more hoses of different constructions. The series shall
consist of one style of fitting, but may contain more than one type and class of fitting.

Style—Fittings shall be of one of the following three styles: permanently attached style, field attachable screw
style, or field attachable segment clamp style. A fitting style may consist of more than one type and class of

fitting.

Type—Fittings shall be of one of the following types: male dryseal pipe thread, male SAE straight thread O-
ring boss, male 37 degree flared, female 37 degree flared, male 45 degree flared, female 45 degree flared,

male flarelegs
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A fitting type may consist of more than one class of fitting.

5plit flange clamp halves is limited to the connection of hose fittings to solid thre
e solid flanges or ports can be in equipment, pipe, or tube. Split flange type fitt

used to connmect hose to hose.
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—In addition to the requirements of this document, the hose fittings shall meet
requirements of SAE J516 and ISO 6162 (SAE J518), as amended by this d
, and classes of fittings may be used provided they meet the general requiremen

br bars, forgings, tube, and pipe, material shall be steel. Elongation in 50 mm sh3
ange clamp halves shall be made“of a ferrous material with a tensile strength of at
hation in 50 mm of no less than,6%. Castings may be used only for clamps and

b—Material for bars, fergings, tube, and pipe shall be made by the open hearth,
hce process. Hot-rolled bar stock shall be of special quality. Cold-rolled bar 9
hlity. Pipe and tube’may be seamless or welded.

—A certificate of compliance shall be obtained from the material supplier. This
| applieable requirements of the material specification are met. As a minimd
shall\specify the chemical and mechanical requirements of the material.

bolt split flange
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Bolting—Bolts for use with 1ISO 6162 (SAE J518) connections shall be of the sizes and lengths indicated in
that standard. They shall be of ISO property class 10.9 (SAE Grade 8) material as specified in 1SO 898-1.
Socket head cap screws of ISO property class 10.9 (SAE Grade 8) material are acceptable
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4.7 Design Qualification

4.7.1 MaAXIMUM ALLOWABLE WORKING PRESSURE—The maximum allowable working pressures for four-bolt split
flanges designed in accordance with SAE J518 shall be 35 MPa for 40 MPa Series (SAE Code 62) flanges
and as listed in Table 1 for 2.5 to 35 MPa Series (SAE Code 61) flanges.

TABLE 1—MAXIMUM ALLOWABLE WORKING PRESSURES FOR 2.5 MPA TO 35 MPA SERIES
(SAE CODE 61) SPLIT FLANGE TYPE FITTINGS USED IN MARINE APPLICATIONS

TABLE 1—
SAE J518 1ISO 6162 Maximum Allowable
Flange Nominal Flange Working Pressure

Dash Size Size (DN) (MPa)

-8 13 315

-12 19 315

-16 25 25

-20 32 20

-24 38 20

-32 51 16

-40 64 10

—48 76 10

-56 89 25

—64 102 25

—-80 127 2.5

4.7.2 MiNIMUM BURST PRESSURE—EXcept as noted in4$7.3, the initial fitting design shall be showhn by calculation,
test, or cqmparison to be capable of withstanding a burst pressure of four times its maximum allowable
working pilessure (MAWP) at the minimum expected tensile strength of the materials.

4.7.3  SIMILAR ABPLICATIONS—In lieu of the requirement in 4.7.2, but not 5.6, the fittings shall jhave performed
satisfactonjly in similar applications for a period of at least five years. Similar applicqtions are those
applications where the pressureitemperature, service, and loadings are within the range foll which the fitting
is rated and will experience-in-the marine application. Similar applications include, but arg not necessarily
limited to:

Indystrial equipment, e.g., mining and manufacturing
Off-highway:vehicles

Aircfaft

Oil drilling equipment

Military equipment

coooTp

5. Inspection Tests
5.1 Flattening Test—A flattening test shall be made on seamless and welded pipe and tube as follows:

5.1.1 SEAMLESS PiPpE—The flattening test shall be made on pipe over 50 mm in nominal diameter. A section not
less than 63 mm in length shall be flattened cold between parallel plates in two steps.

During the first step, which is a test for ductility, no cracks or breaks on the inside, outside, or end surfaces
shall occur until the distance between the plates is less than the value H calculated in Equation 1.
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where:
H
t = sp
D = sp
e

g = (L+et
(e +taD)

= distance between flattening plates (mm)

ecified wall thickness (mm)
ecified outside diameter (mm)

(Eq. 1)

= deformation per unit length [constant for a given grade of steel: 0.07 for medium carbon steel

(0.19 minimum carbon), 0.08 for ferritic alloy steel, 0.09 for austenitic steel and 0.09 for low carbon
steel (0.18 maximum carbon)]

During the_second step. which is a test for soundness, the flattening shall be continued un

til the specimen
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ELECTRIC
diameter.
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During thd
surfaces s
the pipe.
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until the opposite walls of the pipe meet. Evidence of laminated or unsound
uring the entire flattening test shall be cause for rejection.

RESISTANCE WELDED PIPE—The flattening test shall be made on pipe ever 50
bld located either 0 or 90 degrees from the line of direction of force.
first step, which is a test for ductility of the weld, no cracks or breaks on the |

hall occur until the distance between the plates is less than 67% of the original ou

nd step, the flattening shall be continued. During:the second step, which is a
Dbf the weld, no cracks or breaks on the inside or outside surfaces shall occur U

between the plates is less than 33% of the original outside diameter of the pipe, but is not leq

the wall th
During thg
breaks or
incompletg

ButT WEL

ckness of the pipe.

third step, which is a test for soundness, the flattening shall be continued un
until the opposite walls of the pipe meet.
b weld that is revealed during the-entire flattening test shall be cause for rejection.

DED PIPE—For butt weldedpipe over 50 mm in nominal diameter, a specimen at

length sh
line of dir

During th
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As a sec
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tion of force.

first step, whichvis a test for quality of the weld, no cracks or breaks on the insidg
all occuruntilthe distance between the plates is less than 75% of the original out

pipe.

nd step, the flattening shall be continued. During the second step, which is a

material that is

mm in nominal

A specimen at least 100 mm in length shall be flattened cold between parallel plates in three steps

nside or outside
side diameter of

test for ductility
ntil the distance
s than five times

til the specimen

Evidence of laminated or unsoundl material, or of

least 100 mm in

Il be flattened cold between parallel plates in three steps with the weld located 90 ¢legrees from the

, outside, or end
bide diameter for

test for ductility

| occur until the

distance between the plates is less than 60% of the original outside diameter for butt welded pipe.

During the third step, which is a test for soundness, the flattening shall be continued until the specimen

breaks or

until the opposite walls of the pipe meet.

incomplete weld that is revealed during the entire flattening test shall be cause for rejection

Evidence of laminated or unsound material, or of
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SEAMLESS AND WELDED TUBE—A section approximately 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. For welded tubes, the weld shall be placed 90 degrees from the direction
of the applied force. Superficial ruptures as a result of surface imperfections shall not be cause for rejection.

A flattening test in accordance with ASTM A 450 may be performed in lieu of the flattening test described in
5.1.4.

Reverse Flattening Test—A section 100 mm in length shall be taken from every shipment or every 460 m,
whichever is smaller, of finished welded tubing and split longitudinally 90 degrees on each side of the weld.
The section contalnlng the weld shall be opened and ﬂattened with the Weld at the pomt of maximum bend.

There shall b

Bend Test
shall be cap
twelve times
the weld.

Welded Fitt

GENERAL-
fracture te

both the fracture test and the crush test are performed, a minimum of four samples ar

automatic
continuou
shall cons

VISUAL INS
shall recei
slag. Und
in depth e

FRACTURE
the weld i
each sam
laterally in

The sectid
surface sh
porosity v

LFor welded and seamless pipe 50 mm and under in nominal diameter, a sufficie
Able of being bent cold through 90 degrees around a cylindrical mandrelythe dia
the nominal diameter of the pipe, without developing cracks at any portion and

ngs

-A minimum of two samples shall be taken from each Aot of welded fittings a
5t and (b) either a crush test or a macro-examination,~A sample shall consist of a

welding processes, a lot shall consist of a single.elass of fitting and no more than 1
5 production run, whichever is smaller. For manual and semi-automatic welding
st of a single day's production per operatory for a single class of fitting.

PECTION—In addition to the general reguirements in 5.4.1, welds employing the U
Ve 100% visual inspection. The welds shall show no visible cracks, surface poros
ercut shall not exceed 0.8 mm_in depth, nor shall the total length or undercut grea
ceed 10% of the length of the"weld.

TEST—One or more sections shall be taken from each sample. The sections shall

perpendicular to theyongitudinal axis of the section. The total width of the secti
ple shall equal or.exceed 25% of the circumference of the sample. Each section
such a way that the root of the weld is in tension.

n shall be~bent until it fractures or is bent 90 degrees. If the specimen fractur
all show-no evidence of cracks or incomplete fusion, and the sum of the lengths
sible ‘@ the fractured surface shall not exceed 10% of the total area. Cracking

Roval in the weld.

nt length of pipe
heter of which is
without opening

nd receive (a) a
welded fitting. If
b required. For
000 units or one
processes, a lot

se of filler metal
ity, or entrapped
iter than 0.4 mm

be taken so that
bn(s) taken from
shall be loaded

ps, the fractured
pf inclusions and
or tearing of the

parent me

lalsis acceptable.

CRusH TeEsT—Each sample shall be positioned between two parallel plates in a manual or hydraulic press or
between the jaws of a multiple jaw hydraulic press. The weld shall be located 3.2 mm from the face of the
plates or jaws. The sample shall be either flattened against itself between the parallel plates or be crushed
to within 50% of its original diameter between the multiple jaws. There shall be no indication of cracking or
tearing in the weld joint. Cracking or tearing of the parent metals is acceptable.

MACRO-EXAMINATION—A cross section of the weld shall be taken from each sample. One face of each cross
section shall be smoothed and etched with a suitable etchant to give a clear definition of the weld metal and
heat-affected zone. The weld and heat-affected zone shall show complete fusion and freedom from cracks.
Fillet welds shall show 100% fusion at the root of the weld, but not necessarily beyond the root.
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5.5 Brazed Fitti

551
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PeeL TEST—A peel test shall be conducted for each lot of brazed fittings. A lot shall consist of a single batch

for batch brazing operations, a single day's production for continuous brazing operations or a single day's
production per operator for manual brazing operations. The peel test shall consist of two fittings for batch
and continuous brazing operations and one fitting for manual brazing operations. If a fitting has more than
one brazed joint, each braze joint shall be tested. Additional fittings may be used if necessary.

The fitting(s) shall be cut lengthwise into sections with longitudinal axes which are parallel to the longitudinal
axis of the fitting and perpendicular to the joint to be tested. The number of sections, usually four or six,
depends on the diameter of the joint. Except for the saw cuts, 100% of the joint shall be tested. The sections
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shall show
or peeled

clamping both ends in a machine suitable for separating the sections under tension. Heat

difficulty is
the tempe
following @

The
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b.

5.6 Burst Test

pressure requirement of four times maximum allowable working pressure is met.
to assure that fittings with identical part’numbers are not tested each time. Thgq fittings shall be
roper hoses. When a fitting series.consists of more than one type, class and size, then only two
same class and type of fitting needto be tested. For bent tube fittings of the samp type and style,

randomized
tested with
sizes of the
a fitting of ¢

identical. A male dryseal pipe thread fitting will qualify a male straight thread O-ring fitting of

style, and ¢
qualify a 45
identical maj

If a fitting is Wised for more than one type of hose, the burst pressure achieved with one type of

to qualify the

a. All ¢
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either by clamping one end in a vise and striking the fulcrum point with a.su

experienced. The total heat applied shall neither cause re-melting of theybraze n
rature of the joint above 535 °C. The separated faying surfaces of 'the joint(s
riteria:

total area of defects (unbrazed areas, flux inclusions, etc.) shalknot exceed 30%
Ny individual faying surface. Tearing of the base material is acceptable.

sum of the lengths of the defects measured on any one line in the direction of
bed 25% of the lap for copper brazed joints and 45% for. silver brazed joints.

ction of the defect.

all be separated
table tool or by
hay be applied if
haterial nor raise
shall meet the

of the total area

the lap shall not

lefect shall extend continuously from one edge of.the joint to the other edge, irjespective of the

-The manufacturer shall test each series of<hose fittings two times per year to ins

ne angle will qualify a fittingCof a lesser angle, provided their material and w.
ass, provided they are made of identical materials. A 37 degree flare male (fd
degree flare male (female) fitting of the same series, style, and class, provided t
erials.

fitting foruse with other hoses of the same or lower pressure rating provided:

ther parts, except for the ferrule or clamp, of the fitting used with both hoses
brialand construction

re that the burst

The bufst test shall be

Il thickness are
he same series,
male) fitting will
hey are made of

hose is sufficient

are of identical

mat
b. The
c. The

fittngsareof thesame-stytetype,ctassand size
ferrules or clamps are of identical material and similar construction
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