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Foreword—

ISO (the International Organization for Standardizatién)-is

ISO 8434-1:1994(E)

a worldwide

federation of national standards bodies (ISO member-bodigs). The work

of preparing International Standards is normally, carried out
technical committees. Each member body intefested in
which a technical committee has been established has th
represented on that committee. International’organizations,
and non-governmental, in liaison with |S©,/also take part in 1
collaborates closely with the Interpationhal Electrotechnical
(IEC) on all matters of electrotechnical standardization.

Draft International Standards{adopted by the technical co

through ISO
H subject for
e right to be

governmental

he work. ISO
Commission

Mmittees are

circulated to the member bodies for voting. Publication as anf International

Standard requires approvahby at least 75 % of the member ¥
a vote.

International Standard SO 8434-1 was prepared jointly
Committees ISOAC 5, Ferrous metal pipes and metallig
ISO/TC 131, Fltid power systems, Subcommittee SC 4, C{
similar products and components.

This first edition, together with ISO 8432-2, cancels
ISO~8434:1986, which has been technically revised.

ISO 8434 consists of the following parts, under the genera
tube connections for fluid power and general use:

— Part 1: 24 degree compression fittings
Part 2: 37 degree flared fittings
Part 3: O-ring face seal fittings
Part 4: 24 degree cone connectors with O-ring weld-o

Part 5: Test methods for threaded hydraulic fluid pow

foarmmeo

and

odies casting

by Technical
fittings and

bnnectors and

replaces

title Metallic

h nipples

pr connectors

Arnpase A an
XTI TICAT 7Y TOTTT oS- art

information only.

nnex B is for
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Introductian

In fluid power systems, power is transmitted and controlled through a fluid
(liquid or gas) pnder pressure within an enclosed circuit. In general appli-
cations, a fluig may be conveyed under pressure. Components may be
connected thrgugh their ports by connections (fittings), tubes and hoses.
Tubes are rigiq conductors; hoses are flexible conductors.
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Metallic tube connections for fluid power and general

use —

Part|1:
24° dqompression fittings

1 Scope

This par{ of ISO 8434 specifies general and dimen-
sional refuirements for the design and performance
of 24° cdmpression fittings which are suitable for‘use
with ferfous and non-ferrous tubes with outside di-
ameters [from 4 mm to 42 mm, inclusive( These fit-
tings arg for use in fluid power, and general
applicatigns within the limits of pressure and temper-
ature specified in this part of 1ISO 8434.

They arg intended for the connection of plain end
tubes and hose fittings to."poerts in accordance with
ISO 6149-1, ISO 1179-1-and ISO 9974-1.

NOTES

1 For ngw designs in hydraulic fluid power applications,
see the rg¢quiréments given in 9.6.

to-revision, and parties to agreements lhased on this
part of ISO 8434 are encouraged to investigate the
possibility of applying the most recent egditions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid | International
Standards.

ISO 228-1:1994, Pipe threads where pressure-tight
joints are not made on the threads — Pgrt 1: Dimen-
sions, tolerances and designation.

ISO 261:—", ISO general-purpose metric screw
threads — General plan.

ISO 274:1975, Copper tubes of circular section — Di-
mensions.

ISO 286-2:1988, ISO system of limitd and fits —
Part 2: Tables of standard tolerance grddes and limit
deviations for holes and shafts

2 F d i taida—th Al
or use—uhaer—CoRGIHoNS—OUtSiGe—tTe—PresSStre—antrof

temperature limits specified, see 5.4.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 8434. At the time of publication, the
editions indicated were valid. All standards are subject

1) To be published. (Revision of ISO 261:1973)
2) To be published.

ISO 1127:1992, Stainless steel tubes — Dimensions,
tolerances and conventional masses per unit length.

ISO 1179-1:—2, Connections for general use and fluid
power — Ports and stud ends with ISO 228-1 threads
with elastomeric or metal-to-metal sealing — Part 1:
Threaded ports.
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ISO 1179-2:—2, Connections for general use and fluid
power — Ports and stud ends with ISO 228-1 threads
with elastomeric or metal-to-metal sealing — Part 2:
Heavy-duty (S series) and light-duty (L series) stud
ends with elastomeric sealing (type E).

ISO 1179-3:—2, Connections for general use and fluid
power — Ports and stud ends with ISO 228-1 threads
with elastomeric or metal-to-metal sealing — Part 3:
Light-duty (L series) stud ends with sealing by O-ring
with retaining ring (types G and H).

© ISO

with elastomeric or metal-to-metal sealing — Part 1:
Threaded ports.

ISO 9974-2:—2, Connections for general use and fluid
power — Ports and stud ends with ISO 261 threads
with elastomeric or metal-to-metal sealing — Part 2:
Stud ends with elastomeric sealing (type E).

ISO 9974-3:—2, Connections for general use and fluid
power — Ports and stud ends with ISO 261 threads
with elastomeric or metal-to-metal sealing — Part 3:

ISO 1179-4:—, Connections for general use and fluid
power — Ports and stud ends with ISO 228-1 threads
with elastomaric or metal-to-metal sealing — Part 4:
Stud ends fof general use only with metal-to-metal
sealing (type B).

ISO 3304:198
tubes — Tec

, Plain end seamless precision steel
ical conditions for delivery.

ISO 3305:1985,
tubes — Tec

Plain end welded precision steel
ical conditions for delivery.

ISO 4759-1:1978, Tolerances for fasteners — Part 1:
Bolts, screwd and nuts with thread diameters be-
tween 1,6 (inclusive) and 150 mm (inclusive) and
product gradep A, B and C.

ISO 5598:198%, Fluid power systems and compo-
nents — Vocabulary.

ISO 6149-1:1
general use
threads and
seal in trunca

93, Connections for fluid power~and
Ports and stud ends with 1ISO-261
ring sealing — Part 1: Ports with O-ring
ed housing.

ISO 6149-2:1993, Connections for( fluid power and
general use 1+ Ports and stud-ehds with ISO 261
threads and Q-ring sealing — Part 2: Heavy-duty (S
series) stud dnds — Dimensions, design, test meth-
ods and requifements.

ISO 6149-3:1993, Caonnections for fluid power and
general use +—-Perts and stud ends with ISO 261
threads and Q-ring sealing — Part 3: Light-duty (L

P L L o L - e 0
QLU erias willl IIIGldI'LU'IIIt:'LdI‘ bc’dllllly (type )

3 Definitions

For the purposes of this part of ISO 8434, the defi-
nitions given in ISO 5598 and the-following dgfinitions

apply.

3.1 fluid power: Means whereby energy (s trans-
mitted, controlled and \distributed using a prepsurized
fluid as the medidm.

[1SO 5598]

3.2 connection; fitting: Leakproof device [to con-
nect\pipelines (conductors) to one anothef, or to
equipment.

3.3 fastening thread: Terminal thread of a cpmplete
fitting.

3.4 run: Two principal, axially aligned outlets|of a tee
Or Cross.

3.5 branch: Side outlet(s) of a tee or cross.

3.6 chamfer: Removal of a conical portio at the
entrance of a thread to assist assembly and|prevent
damage to the start of the thread.

3.7 face-to-face dimension: Distance between the
two parallel faces of axially aligned outlets of p fitting.

3.8 face-to-centre dimension: Distance ffom the
face of an outlet to the central axis of an gngularly

series) stud ends — Dimensions, design, test meth-
ods and requirements.

ISO 9227:1990, Corrosion tests in artificial atmos-
pheres — Salt spray tests.

ISO 9974-1:—2, Connections for general use and fluid
power — Ports and stud ends with ISO 2617 threads

disposed outlet.

3.9 assembly torque: The torque to be applied in
order to achieve a satisfactory final assembly.

3.10 working pressure: Pressure at which the ap-
paratus is being operated in a given application.

[1SO 5598]
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4 Requirements for materials

Figure 1 shows the cross-section and component
parts of a typical 24° compression fitting.

Compression ring

Nut
Body —\
p an—— ‘\ X

2 N\

ISO 8434-1:1994(E)

5 Pressure/temperature requirements

5.1 Fittings made of carbon steel complying with
this part of ISO 8434 shall be suitable for use at the
working pressures given in table 1 when used at fluid
temperatures between — 20 °C and + 120 °C.

5.2 Fittings made of stainless steel complying with
this part of ISO 8434 shall be suitable for use at the

<

Tube

Figure 1 — Cross-section of a typical
compression fitting

4.1 Fitting bodies

Bodies phall be manufactured from carbon steel,
stainless| steels or copper alloys which will provide the
minimunp requirements for the pressure/temperature
ratings specified in clause 5. They shall have charac-
teristics which make them suitable for uselwith the
fluid to e conveyed and to provide an effective joint.
Weld fitling types shall be made of materials classi-
fied as spitable for welding.

4.2 Nuyts

Nuts to [be used with carbon steel bodies shall be
made of|carbon steel and/those for use with stainless
steel boflies shall be~made of stainless steel, unless
otherwise specified! Nuts to be used with copper al-
loy bodig¢s shall’be made of a material similar to the
bodies.

WOTKINg pressures given in taple 1
temperatures between — 60 °C and

hen used at
200 °C. See

table 2 for pressure deratings ofy fittings made from

stainless steel and used at temperatur
and higher.

5.3 Copper alloy fittings shall be suita
the working pressires given in table 1
temperatures between — 40 °C and + 1

s of +50 °C

ble for use at
vhen used at
/5 °C.

5.4 For applications under conditiony outside the
pressyre and/or temperature limits gien in table1

and in 5.1 to 5.3, the manufacturer shall

5.5 According to different applications

be consulted.

and different

pressure ratings, there are three series df fittings. The

series are referred to as
LL: extra-light duty
L: light duty
S: heavy duty

Ranges of the tube outside diameters
requirements are shown in table 1.

5.6 The fitting assembly shall not leal
hydrostatically tested at four times t
recommended working pressure specif

and pressure

or fail when
ne applicable
ed in table 1.

Testing shall be conducted at room tem

erature.

4.3 Compression rings

The material of compression rings shall be similar to
that of the body and shall be selected by the manu-
facturer to suit the design and method of manufac-
ture, unless otherwise specified. The ring material
shall be compatible with the fluid to be conveyed and
provide an effective joint.

5.7 The pressure/temperature requirements given
in table 1 and in 5.1 to 5.6 are for tube and hose con-
nections and fitting bodies only. For port and stud end
pressure/temperature requirements, the values spec-
ified in the respective port and stud end standards and
in annex A of this part of ISO 8434 shall apply.
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Table 1 — Working pressure ratings for 24° compression fittings

© ISO

. Tube outside .
Series diameter Working pressure
Carbon and stainless steel Copper alloy

mm MPa (bar®) MPa (bar)
LL 4 to 8 incl. 10 (100) 6,3 (63)
6 to 15 incl. 25 (250) 16 (160)
L 18 to 22 incl. 16 (160) 10 (1Q0
28 to 42 incl. 10 (100) 6,3 (B3)
6 to 12 incl. 63 (630) 40 (400
S 16 to 25 incl. 40 (400) 25 (250
30 to 38 incl. 25 (250) 16 (160

NOTE — For Higher pressure ratings and for dynamic conditions, the manufacturer shall be‘consulted.

1) 1 bar = 1¢° NJm? = 10° Pa = 0,1 MPa

Table 2 — P

essure deratings for fittings made.from stainless steel and used at temperatures outside the

range given in 5.2

Working pressure for temperature range

—33°Cto+50°C + 100 °C + 200 °C
MPa (bar) MPa (bar) MPa (bar
63 (630) 56,1 (561) 50,4 (504
40 (4Q0) 35,6 (356) 32 (320
31,5 (315) 28 (280) 25 (250
25 (250) 22,3 (223) 20 (200
16 (160) 14,2 (142) 12,8 (128
10 (TO0) 8.9 89) 8 80)

NOTE — Intermediate values may be interpolated.
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6 Designation of fittings

6.1 Fittings shall be designated by an alphanumeric
code to facilitate ordering. They shall be designated
by ISO 8434-1, followed by a spaced hyphen, then the
fitting style letter symbols (see 6.2), followed by a
spaced hyphen, and, for the ends, the outside diam-
eter of the tube with which they are to be connected,
preceded by a series letter (see 5.5). For stud ends
(connector ends), a multiplication sign followed by the

ISO 8434-1:1994(E)

6.9 The following letter symbols shall be used:

thread dfsignation of the stud end and the sealing
type shall be added.

EXAMPLE

A fitting with a heavy-duty stud connection end with
a G 3/8 A thread in accordance with ISO 1179-4 to be
connectdd to a 12 mm OD tube is designated as fol-
lows:

ISO 8434-1 - SDS - S12 x G 3/8 A, type B

6.2 The¢ letter symbol designation of the fitting style
shall hae two parts: the connection end type, im-
mediately followed by the shape of the fitting.

6.3 Tulbe ends are assumed to be male and thus do
not need to be included in the code. However, if an-
other tyge of end is involved, it shall be designated.

6.4 Reflucing fittings (figure 2) and reducing elbows
(figure 3)|shall be designated by specifying the larger
tube end first.

6.5 Styd fittings (figured)\shall be designated by
specifyingg the tube end{first, then the thread size for
the stud|end.

6.6 Fof tee fittings (figures 5 and 6), the order of
designatfori~of the connection ends shall be from

Connection end type Letter
Bulkhead BH
Swivel SW
Weld-on WD
Braze-on BR
Port P
Stud SD
Reducing RE

Shape Letter
Straight S
Elbow E
45° elbow E45
Tee T
Run tee RT
Branch tee BT
Cross K

Component type Letter
Nut N
Sleeve SL
Cutting ring CR
Locknut LN

Examples of compression fittings and | designations
are given in figures 2 to 6.

—

Iarger tosratteromthe—rur—fottowed by the—branch
end.

6.7 For cross fittings, the order of designation of the
connection ends shall be from left to right, followed
by top to bottom, with the larger ends on the left and
at the top. :

6.8 If the fitting has a tube union connection, it shall
be designated first, then the designation shall proceed
clockwise.

- —
C_C
ISO 8434-1 - RES - S20 x S12

Figure 2 — Reducing fitting
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[ 1

ISO 8434-1 - REE - S20 x S$12

Fi

dgure 3 — Reducing elbow

1ISO 8434-1 - 8DS - S20 x G 3/4 A

Figure 4 — Stud fitting

=

T~

o/

\

|
|
|
i

ISO 8434-1 - REBT - L22 x 122 x L12

Figure 6 — Reducing branch tee

7 Requirements for tubes

Carbon steel tdbes shall comply with delivery con-

dition R37 NBK as specified in ISO 3304 (col
and normalized) or 1ISO 3305 (cold-drawn and
ized). Stainless steel tubes shall comp
ISO 1027 (annealed). Copper alloy tubes shall
with ISO 274 (as-drawn and half-hard).

8 Across-flats dimensions

8.1 The dimensions across flats for nuts an
bodies of the fittings shall be those given in
to 11 and tables 13 to 17. For sizes up to an
ing 24 mm, tolerances for across-flats dim
shall be _8,8 mm, and for sizes larger than
they shall be “? mm.

8.2 Hex tolerances across flats shall be in
ance with ISO 4759-1:1978, product grade
mum across-corner hex dimensions are 1,09
the width across flats. The minimum side fla
times the nominal width across flats. Unles

d-drawn
normal-
y with
comply

i on the
tables 4
i includ-
ensions
24 mm

accord-
C. Mini-
2 times
L is 0,43
s other-

WSS cpor\iﬁor’l or shown hovy ecarners
Hea ! ROWA—AR FRef

hall be

ISO 8434-1 - RERT - L22 x L12 x L22

Figure 5 — Reducing run tee

chamfered 15° to 30° to a diameter equal to the width

across flats, with a tolerance of _8,4 mm.

9 Design

9.1 Fittings

The fittings shall conform to the requiremen
in figures 7 to 21 and tables 3 to 17. They

ts given
shall be

designed so that resistance to flow is reduced to a

minimum.
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9.2 Dimensions

Dimensions specified apply to finished parts, including
any plating or other treatments. The tolerance value
for all dimensions not otherwise limited shall be
+ 0,4 mm. The sealing seats of fittings shall be con-
centric with straight thread pitch diameters within
0,25 mm full indicator movement (FIM).

9.3 Passage tolerances

ISO 8434-1:1994(E)

chamfer shall be equal to the minor diameter of the
thread, with a tolerance of _8,4 mm.

10.2 Stud ends (connection ends)

The thread for stud ends (connection ends) of fittings
shall be chosen from ISO 228-1 (Class A) or ISO 261.
The dimensions of the stud ends shall comply with
the requirements given in tables 7 to 9.

NOTE 3  Parallel threads require an undercut with a seal-

Where phssages in straight fittings are machined from
opposite| ends, the offset at the meeting point shall
not excged 0,4 mm. No cross-sectional area at a
junction |of passages shall be less than that of the
smallest|passage.

9.4 Angular tolerances

Angular folerances on axis of ends of elbows, tees
and crospes shall be + 2,5° for fittings for tube sizes
10 mm 4nd less, and + 1,5° for all larger sizes.

9.5 Cantour details

Details ¢f contour shall be chosen by the manufac-
turer provided the dimensions given in tables 3 to 17
are mainfained. Wrench flats on elbows and tees shall
conform|to the dimensions given in the relevant ta-
bles. Abfupt reduction of a section shall be avoided.
Junctiong of small external sections and_.adjoining
sections|that are relatively heavy shall be (blended by
means of ample fillets.

9.6 Pdrts and stud ends

These fiftings are intended forjthe connection of plain
end tubg¢s and hose fittihgs to ports in accordance
with 1IST 6149-1, ISO A1/9-1 or ISO 9974-1. For new
designs |in hydraulic,fluid power applications, only
ports anfl stud ends'in accordance with the relevant
parts of |[SO 6149 shall be used. Ports and stud ends
in accordance with the relevant parts of ISO 1179 and
ISO 9974 ‘shall not be used for new designs in hy-

ing washer, O-ring or similar device to enslire a leakproof
joint, unless the stud end undercut is_designed for metal-
to-metal sealing.

11 Manufacture

11.1 The fittings _shall be free from defects such as
cracks and porosity and shall be deburred. Sharp
edges shall be femoved on the outside.|All machined
surfaces shall have a surface roughness value of
R,< 6,3 um,) except where otherwise poted in the
figures.

112 Unless otherwise specified, farbon steel
coupling bodies, rings and nuts shall be treated or
protected to prevent corrosion during [storage. The
external surface and threads on all fiftings except
weld components shall be protected with an appro-
priate coating to pass a minimum 18-h galt spray test
in accordance with 1SO 9227, unlegs otherwise
agreed by the manufacturer and user. Arly appearance
of red rust during the salt spray test shall be consid-
ered failure. Fluid passages shall be excllided from the
plating or coating requirements but shall be protected
from rust. Weld components shall be pfotected from
corrosion by an oil film or phosphate coating.

11.3 Shaped fittings for tubes of outs|de diameters
up to and including 12 mm may be chined from
forgings or bars. Shaped fittings for tubes of outside
diameter greater than 12 mm shall b¢ made from
forgings.

draulic fluid power applications.

10 Screw threads

10.1 Compression ends

The screw threads on the compression ends of the
fittings shall be ISO metric in accordance with
ISO 261.

Threads shall be chamfered at the face of the coupling
to an included angle of 45°. The diameter of the

11.4 Unless otherwise noted, all sharp corners shall
be broken to 0,175 mm max.

12 Assembly instruction

The assembly of the fittings with the connecting
tubes shall be carried out without external loads.

The manufacturer shall draw up assembly instructions
for the use of the fittings. These instructions shall in-
clude at least the following:
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— details relating to the material and quality of suit-
able tubes;

— details concerning the preparation of the selected
tube;

— instructions regarding the assembly of the coup-
ling, such as the number of wrenching turns or
assembly torque;

— recommendations regarding the tools to be used

© SO

— working pressure;

— working temperature.

14 Marking of components

Fitting bodies, compression rings and nuts shall be
permanently marked with the manufacturer's name,
trademark or code identifier, unless otherwise agreed
by the user and manufacturer. Nuts shall also be

for assemigty-

13 Procurement information

The following|information should be supplied by the
purchaser whegn making an inquiry or placing an order:

— description| of fitting;
— material of|fitting;
— material and size of tube;

— fluid to be conveyed;

?g
[ )
|
T
pdxn

Il <l et fibs H <l .
THIATRCTU VVILTT LTS Ty oleT airfu oTTITo.

15 Identification statement (Refergnce to
this part of ISO 8434)

Use the following statement)in test reporfs, cata-
logues and sales literatur€ when electing to| comply
with this part of ISO 8434:

"Dimensions and,design for 24° compression|metallic
fittings in accordance with ISO 8434-1:1994, |Metallic
tube connections for fluid power and general use —
Part 1: 24 degree compression fittings."

Surface roughness in migrometres

NOTE — Interface is as chosen by the manufacturer.

Figure 7 — Compression end and ring details
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Table 3 — Dimensions of compression end and ring

Dimensigns in millimetres
i 2) 2)
Series 18;;’1? 4 Iy I dg dy, a4 a g ) r 4
+02 | 7 | B1d | ! | max. SN2 ~
4 M8 x 1 8 4 4 — 5 6,5 3,5 6,4 2 0,8 5,5
LL 5 M10 x 1 8 5,56 5 — 6,5 8,6 4 “ 8,4 2 0,8 6
6 M10 x 1 8 5,5 6 — 7,5 8,5 4 f 8,4 2 0,8 6
8 M12 x 1 9 5,5 8 — 9,5 10,5 4 10,4 2 0,8 6
6 M12 x 1,5 10 7 6 — 8,1 10 5 +1 9,7 3 1 7.5
8 M14 x 1,5 10 8 — 10,1 12 5 0 11,7 3 1 7.5
10 M16 x 1,5 1 7 10 — 12,3 14 5 13,7 3 1 7.5
12 M18 x 1,6 M 7 12 — 14,3 16 5 15 15,7 3 1 7,5
L 15 M22 x 1,5 12 7 15 — 17,3 20 5 0 19,7 3 1 8
18 M26 x 1,5 12 7,5 18 —_ 20,3 24 5,5 23,7 3 1 8,56
22 M30 x 2 14 7.5 22 — 24,3 27 6 27 4 1,2 8,6
28 M35 x 2 14 7,5 28 — 30,3 33 6 +2 33 4 1,2 9
35 M45 x 2 16 10,5 — 35,3 38 42 7 0 42 4 1,2 1
42 M52 x 2 16 11 — 42,3 45 49 7 49 4 1,2 11,6
6 M14 x 1,5 12 7 6 - 8,1 12 5 11,7 3 1 7,5
8 M16 x 1,5 12 7 8 — 10,1 14 5 13,7 3 1 7.5
10 M18 x 1,5 12 7,5 10 — 12,3 16 5 8 187 3 1 8,5
12 M20 x 1,5 12 7.5 12 — 14,3 18 5 17,7 3 1 8,5
S 16 M24 x 1,5 14 8,6 16 — 18,3 22 5 21,7 3 1 9,5
20 M30 x 2 16 10,5 20 — 22,9 27 6,5 27 4 1,2 1"
25 M36 x 2 18 12 25 — 27.9 33 6.5 +2 33 4 1.2 12
30 M42 x 2 20 13,5 30 — 33 39 7 0 39 4 1,2 13
38 M52 x 2 22 16 — 38,3 41 49 7,5 49 4 1,2 14,5
1) OD 3+ outside diameter.
2) a and c are measured when fully tightened.
3) Tolerance as per 1ISO 286-2«
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Dimensions in millimetres

X

48e

i
J
|

=120°"

?d,
¢d7

|
J_zf_ -~
®d,

|

|

Z AN,
X |
h s b
t 3)
1max.? .
)
h
1) Interndl chamfer angle.
2) Permitted for cold-formed nuts.
3) Atternptive full chamfer.
Figure 8 — Tube nuts (N)
Table 4 — Dimensions of tube nuts
Dimensions in njillimetres
Series Tube OD 4, d, a " b h m" s t t,
B11 o min. 92 92
4 M8 x 1 4 — 9,8 5 11 3,5 10 7.5 8
LL 5 M10 x 1 5 — 11,8 5,5 11,5 3,5 12 7.8 8,5
6 M10 x 1 6 — 11.8 5,5 11,5 3,5 12 8,2 8,5
8 M12 x 1 8 — 13,8 6 12 3,5 14 8,7 9
6 M12 » \5 6 — 13,8 7 14,5 4 14 10 10,5
8 M14 51,5 8 — 16,8 7 14,5 4 17 10 10,5
10 M16x 1,5 10 — 18,8 8 15,5 4 19 i 11,5
12 M18 x 1,5 12 — 21,8 8 15,5 5 22 11 11,5
L 15 M22 x 1,5 15 — 26,8 8,5 17 5 27 11,5 12,5
18 M26 x 1,6 18 — 31,8 8,5 18 5 32 11,5 13
22 M30 x 2 22 — 35,8 9,5 20 7 36 13,5 14,5
28 M36 x 2 28 — 40,8 10 21 7 41 14 15
35 M4b5 x 2 — 35,3 49,8 12 24 8 50 16 17
42 M52 x 2 — 42,3 59,6 12 24 8 60 16 17
6 M14 x 1,5 6 —_— 16,8 8,5 16,5 5 17 11 12,5
8 M16 x 1,5 8 — 18.8 8,5 16,5 5 19 11 12,5
10 M18 x 1,5 10 — 21,8 8,5 17,5 5 22 11 12,5
12 M20 x 1,5 12 — 23,8 8,5 17,5 5 24 11 12,5
S 16 M24 x 1,5 16 — 29,8 10,5 20,5 6 30 13 14,5
20 M30 x 2 20 —_ 35,8 12 24 8 36 15,5 17
25 M36 x 2 25 — 45,8 14 27 9 46 17 19
30 M42 x 2 30 — 49,8 15 29 10 50 18 20
38 M52 x 2 — 38,3 59,6 17 32,5 10 60 19,5 22,5

1) d; and m are for optional machining of shoulders.
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Figure 9 — Straight union fitting (S)

Table 5 — Dimensions of straight union fittings
Dimensions in millimetres

Series Tube OD dyg L s l
+ 0,3 ref.

4 3 20 9 12

5 8,6 20 1 9

LL 6 4,5 20 11 9
8 6 23 12 12

6 4 24 12 10

8 6 25 14 1

10 8 27 17 13

12 10 28 19 14

L 15 12 30 24 16
18 15 31 27 16

22 19 35 32 20

28 24 36 41 21

35 30 41 46 20

42 36 43 55 21

6 4 30 14 16

8 5 32 17 18

10 7 32 19 17

12 8 34 22 19

S 16 12 38 27 21
20 16 44 32 23

25 20 50 41 26

30 25 54 46 27

38 32 61 55 29

1
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Fittings machined from barstock
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Figure 10 — Elbow (E), tee (T) and cross (K) union fittings (see table 6)
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Table 6 — Dimensions of elbow, tee and cross union fittings
Bimensigns in millimetres
Serie Tube OD dyg iy L s l
. s Fitting machined
min. + 0,3 Forged fitting from Barstock ref.
4 3 6 15 9 9 11
LL 5 3,5 6 15 9 11 9,5
6 4,5 6 15 9 11 9,5
8 6 7 17 12 12 1.5
6 4 7 19 12 12 12
8 6 7 21 12 14 14
10 8 8 22 14 17 15
12 10 8 24 17 19 17
L 15 12 ] 28 19 —_ 21
18 15 9 31 24 —_ 23,5
22 19 10 35 27 —_ 27,5
28 24 10 38 36 — 30,6
35 30 12 45 41 — 34,5
42 36 12 51 50 — 40
6 4 9 23 12 14 16
8 5 9 24 14 17 17
10 7 9 25 17 19 17,5
12 8 9 29 17 22 21,56
S 16 12 1 33 24 — 24,5
20 16 12 37 27 — 26,5
25 20 14 42 36 _ 30
30 25 16 49 41 — 35,5
38 32 18 57 50 — 41

13
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1) Details per IS0 6149-2 and IS0 6149-3.

(1]

Figure 11 — Stud fittings (SDS) for ports in accordance with ISO 6149-1

Fable 7 — Dimensions of stud fittings for ports in accordance with ISO 6149-1

Dimensions in n

illimetres

Series Tube OD da " dyo iy L s l
+ 0.2 +03

6 M10 x 1 4 9,5 25 14 8.5
8 M12 x 1,5 6 1" 28 17 10
10 M14 x 1,6 8 11 29 19 11
12 M16 x 1,6 10 12,56 32 22 12,5

L 15 M18 x 1,56 12 14 34,5 24 1B8.5
18 M22 x 1,5 15 15 37 27 14,5
22 M27 x.2 19 18,5 42,5 32 16.5
28 M33 x.2 24 18,5 43,5 41 7.5
35 M42)x 2 30 19 47 50 7.5
42 M48 x 2 36 21,5 51,6 55 19
6 M12 x 1,5 4 11 31 17 13
8 M14 x 1,5 5 1M 33 19 15
10 M16 x 1,56 7 12,5 35 22 15
12 M18 x 1,5 8 14 385 24 17

S 16 M22 x 1,5 12 15 42 27 18.5
20 M27 x 2 16 18,5 49,5 32 20,5
25 M33 x 2 20 18,5 53,5 41 P3
30 M42 x 2 25 19 56 50 23,5
38 M48 x 2 32 21,5 63,5 55 26

1)

For further details, see ISO 6149-2 and ISO 6149-3.
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Figure 12 — Stud fittings (SDS) for ports with parallel threads and elastomeri¢ seJIing

Table 8 — Dimensions of stud fittings for ports with parallel threads and elastomeric

sealing

Dimensions in millimetres
1SO 9974-21, 2) 1ISO 1179-2 and ISO 1179-3"
. Tube
Series oD d, dy iy L s ! d, s iy L ) 1 dyo
+02| £03 +02] +£03
6 M10 x 1 13,9 8 23,5 14 8,6 G1/8 A 13,9 8 23,5 14 8,5 4
8 M12 x 1,6 16,9 12 29 17, 10 G1/4 A 18,9 12 29 19 10 6
10 M14 x 1,6 18,9 12 30 19 11 G1/4 A 18,9 12 30 19 11 7
12 M16 x 1,6 21,9 12 31,5 22 12,5 G3/8A 21,9 12 31,5 22 12,5 9
L 15 M18 x 1,5 23,9 12 32,5 24 13,5 G12A 26,9 14 35 27 14 1
18 M22 x 1,5 26,9 14 36 27 14,5 G1/2A 26,9 14 36 27 14,5 14
22 M26 x 1,56 31.9 16 40 32 16,5 G3/4A 31,9 16 40 32 16,5 18
28 M33 x 2 39,9 18 43 41 17,5 G1A 39,9 18 43 41 17,5 23
35 M42 x 2 49,9 20 48 50 17,5 G11/4A 49,9 20 48 50 17,5 30
42 M48 x 2 54,9 22 52 55 19 G11/2A 54,9 22 52 55 19 36
6 M12 x 1,5 16,9 12 32 17 13 G1/4A 18,9 12 32 19 13 4
8 M14 x 1,5 18,9 12 34 19 15 G1/4A 18,9 12 34 19 15 5
10 M16 x 1,5 21,9 12 34,5 22 15 G3/8 A 21,9 12 34,5 22 15 7
12 M18 x 155 23,9 12 36,5 24 17 G3/8A 21,9 12 36,5 22 17 8
12 — — — — — — G1/2A 26,9 14 39 27 17,5 8
S 16 M22.x' 1,5 26,9 14 41 27 18,5 G12A 26,9 14 41 27 18,5 12
16 — — — — — — G3/4A 31,9 16 45 32 20,5 12
20 M27 x 2 31,9 16 47 32 20,5 G3/4A 31,9 16 47 32 20,5 16
25 M33 x 2 39,9 18 53 41 23 G1A 39,9 18 53 41 23 20
30. M42 x 2 49,9 20 57 50 23,5 G11/4A 49,9 20 57 50 23,5 25
38 M48 x 2 54,9 22 64 55 26 G11)2A 54,9 22 64 55 26 32
1) For furtherdetats-orseatng—see-theretevant part{srof 1SO-9974and1SO-+179-
2) For general applications only. For new designs in hydraulic fluid power applications, dimensions shall be in accordance with the relevant
part of ISO 6149.
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Figure| 13 — Stud fittings (SDS) for ports with parallel threads and metal-to-metal sealing
Tgble 9 — Stud fittings for ports with parallel threads and metal-to-metal sealing
Dimensions in mjllimetres
ISO 9974-37 1SO 1179-4"
. Tupe
Series OB d, dy L s ! d, dy L s ! dio
+0,3 +0.3
4 M8 x 1 12 21,5 12 9,5 G 1y8A 14 21,5 14 9,5 3
LL § M8 x 1 12 21,5 12 8 G\}H8 A 14 21,5 14 8 3
q M10 x 1 14 21,5 14 8 G18A 14 21,5 14 8 4
§ M10 x 1 14 22,5 14 9 G1/8A 14 22,5 14 9 4,5
6 M10 x 1 14 23,5 14 8,5 G1/8A 14 23,5 14 8,5 4
g M12 x 1,5 17 29 17 10 G14A 18 29 19 10 6
1P M14 x 1,5 19 30 19 11 G14A 18 30 19 11 7
1R M16 x 1,5 21 31,5 22 12,5 G3/8A 22 31,5 22 12,5 9
L P M18 x 1,5 23 32,5 24 13,5 G1/2A 26 35 27 14 11
B M22 x 1,5 27 36 27 14,5 G12A 26 36 27 14,5 14
2P M26 x 1,5 31 40 32 16,5 G3/4A 32 40 32 16,5 18
2B M33 x 2 39 43 41 17,5 G1A 39 43 41 17,5 23
3b M42 x 2 49 48 50 17,5 G114A 49 48 50 17,5 30
ap M48 x 2 55 52 55 19 G11/2A 55 52 55 19 36
(i M12 x 1,5 17 32 17 13 G1/4A 18 32 19 13 4
§ M14 x 1.5 19 34 19 15 G1/4A 18 34 19 15 5
P M16 x_ 1.5 21 34,5 22 15 G3/8A 22 34,5 22 15 7
11" M8 1,5 23 36,5 24 17 G3/8A 22 36,5 22 17 8
e — -— — —_ — G12A 26 39 27 17,5 8
S P M22 x 1,5 27 41 27 18,5 G12A 26 41 27 18,5 12
p _ — — — — G3/4A 32 45 32 20,5 12
2 M2Zx2 | 32 47 32 2061 G34A 32 47 321 2061 16
25 M33 x 2 39 53 41 23 G1A 39 53 41 23 20
30 M42 x 2 49 57 50 23,5 G114A 49 57 50 23,5 25
38 M48 x 2 55 64 55 26 G11/2A 55 64 55 26 32
1) For general applications only. For new designs in hydraulic fluid power applications, dimensions shall be in accordance
with the relevant part of ISO 6149.
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1) Maximum bulkhead thickness: 16 mm.
Figure 14 — Bulkhead union fittings (BH) and locknuts (LN)
Table 10 — Dimensions of bulkhead uniotyfittings and locknuts
Dimensipns in millimetres
Bulkhead union fittings Locknuts"
Seri Tube - -
eries oD dyo Ig Ig L 8 ! 5 d; h
min. + 0,2 + 0:3
6 4 30 34 48 17 34 17 M12 x 1|5 6
8 6 30 34 49 19 35 19 M14 x 1|5 6
10 8 31 35 52 22 38 22 M16 x 15 6
12 10 32 36 53 24 39 24 M18 x 15 6
L 15 12 34 38 57 27 43 30 M22 x 15 7
18 15 36 40 61 32 46 36 M26 x 1|5 8
22 19 3% 42 66 36 51 41 M30 x 4 9
28 24 38 43 69 41 54 46 M36 x 2 9
35 30 42 47 76 50 55 55 M45 x § 9
42 36 42 47 77 60 55 65 M52 x ] 10
6 4 32 36 55 19 41 19 M14 x 1|5 6
8 5 32 36 56 22 42 22 M16 x 1|5 6
10 7 33 37 59 24 44 24 M18 x 1|5 6
12 8 34 38 60 27 45 27 M20 x 1]5 6
S 16 12 36 40 65 32 48 32 M24 x 1)5 7
20 16 39 44 72 41 51 41 M30 x 1 8
25 20 42 47 79 46 55 46 M36 x 3 9
30 25 46 51 86 50 59 50 M42 x 2 9
38 32 48 53 91 65 59 65 MBZ x 10

1)

Locknuts for the following sizes in the L and S series share identical dimensions:

L series size 8 and S series size 6;

L series size 10 and S series size 8;

L series size 12 and S series size 10;

L series size 22 and S series size 20;

L series size 28 and S series size 25;

L series size 42 and S series size 38.

17
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1) Maximum bulkhead thickness: 16 mm.

Figure 15 — Bulkhead elbows (BHE)

Table 11 — Dimensions of bulkhead elbows

Dimensions in m

© 1SO

llimetres

Series Tube OD dio di5 iy Is is L, L, s A b
min. min. | £+02 | £03 | £03
6 4 17 7 30 34 19 48 12 12 41
8 6 19 7 30 34 21 51 12 14 44
10 8 22 8 31 35 22 53 14 15 46
12 10 24 8 32 36 24 56 17 17 49
L 15 12 27 9 34 38 28 61 19 21 54
18 15 32 9 36 40 31 64 24 23,5 56,5
22 19 36 10 37 42 35 72 27 27,5 64,5
28 24 42 10 38 43 38 77 36 30,5 69,5
85 30 50 12 42 47 45 86 41 34,5 75,5
42 36 60 12 42 47 51 90 50 40 79
6 4 19 g 32 36 23 53 +2 +6 46
8 5 22 9 32 36 24 54 14 17 47
10 7 24 9 33 37 25 57 17 17,5 49,5
12 8 27 9 34 38 29 59 17 21,5 51,6
S 16 12 30 1 36 40 33 64 24 245 55,5
20 16 36 12 39 44 37 74 27 26,5 63,5
25 20 42 14 42 47 42 81 36 30 69
30 25 50 16 46 51 49 90 41 35,5 76,5
38 32 60 18 48 53 57 96 50 41 80
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Table 12 — Dimensions of weld-in bulkhead fittings

Figure 16 — Weld-in bulkhead fittings (WDBH)

Dimensipns in millimetres
Series Tube OD d dyg L l L
+0,3
6 18 4 70 56 50
8 20 6 70 56 50
10 22 8 72 58 50
12 25 10 72 58 50
L 15 28 12 84 70 60
18 32 15 84 69 60
22 36 19 88 73 60
28 40 24 88 73 60
35 50 30 92 71 60
42 60 36 92 70 60
6 20 4 74 60 50
8 22 5 74 60 50
10 25 7 74 59 50
12 28 8 74 59 50
S 16 35 12 88 71 60
20 38 16 92 71 60
25 45 20 a6 72 60
30 50 25 100 73 60
38 60 32 104 72 60
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Figure 17 — Weld-on fittings (WDS)

Table 13 — Dimensions of weld-on fittings

Dimensions in n

illimetres

Series Tube OD dy dg dyg A L s l
+ 0.2 +0.3

6 10 6 4 7 21 12 14
8 12 8 6 8 23 14 16
10 14 10 8 8 25 17 18
12 16 12 10 8 25 19 18

L 15 19 18 12 10 29 22 22
18 22 18 15 10 31 27 23,5
22 27 22 19 12 36 32 48,5
28 32 28 24 12 38 41 30,5
35 40 35 30 14 43 46 32,5
42 46 42 36 16 46 55 35
6 9 6 4 7 26 14 19
8 13 8 5 8 28 17 21
10 15 10 7 8 30 19 42,5
12 17 12 8 10 32 22 245

S 16 21 16 12 10 35 27 26,5
20 26 20 16 12 40 32 29,56
25 3 24 20 12 44 41 2
30 36 29 25 14 49 46 35,5
38 44 36 32 16 54 55 38
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Dimensions in millimetres

1) Details per ISO 6149-2 and IS0 6149-3.
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\ Pre-assembled

with ring and nut

Figure 18 — Swivel adaptors (SW) for ports in accordance(with 1SO 6149-1

Table 14 — Dimensions for swivel adaptors for ports in accordance with ISO 6149-1

Dimensi¢ns in millimetres
Series Tube OD dg d ) L S d, !
+ 0,5 max.
6 6 M10 x 1 34 14 3,5 24,5
8 8 M12 x 1,56 37,5 17 55 26,5
10 10 M14 x 1,5 38,5 19 7,5 27,5
12 12 M16 x 1,6 43 22 9 30,5
L 15 15 M18 x 1,6 45,5 24 11,5 31,5
18 18 M22 x 1,5 46,5 27 14,5 31,5
22 22 M27 x 2 49 32 17 32,5
28 28 M33 x 2 53,56 41 23 35
35 35 M42 x 2 61,5 50 29 42,5
42 42 M48 x 2 68 55 35,5 46,5
6 6 M12 x 1,6 38 17 3,6 27
8 8 M14 x 1,5 40,5 19 4,5 29,5
10 10 M16 x 1,5 44,5 22 6,5 32
12 12 M18 x 1,6 48 24 7.5 34
S 16 16 NM22 15 52 27 115 37
20 20 M27 x 2 61,5 32 15,5 43
25 25 M33 x 2 66,5 41 18 48
30 30 M42 x 2 70 50 23,5 51
38 38 M48 x 2 81,5 55 29,5 60

1) For further details, see ISO 6149-2 and ISO 6149-3.
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Dimensions in millimetres

Figure 19 — Swivel adaptors (SW) for ports with elastomeric sealing
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Table 15 — Dimensions for swivel adaptors for ports with elastomeric sealing

Dimensions in npillimetres
ISO 9974-2" 1ISO 1179-2 and I1SO 1179-3")

Series Tubgs 2

oD dg 2! d, d L 52 dyp [ d; dy L $2 dy; !
+ 05 max. + 0,5 max
6 6 M10 x 1 139 | 32,5 14 3,5 24,5 G1/8A 13,9 | 32,6 14 3,5 24,5
8 8 M12 x 1,5 16,9 | 38,5 17 5,5 26,5 G1/4 A 18,9 | 41,6 19 4,5 29,5
10 10 M14 x 1,5 | 189 | 39,6 19 7.5 27,5 G1/4 A 18,9 | 39,5 19 7 27,5
12 12 M16 x 1,5 | 21,9 | 425 22 9 30,5 G 3/8A 21,9 46 22 7.5 34
L 15 15 M18 x 1,6 | 23,9 | 435 24 11,6 | 31,6 G1/2A 26,9 46 27 1 32
18 18 M22 x 1,5 | 26,9 [x455 27 14,5 | 31,5 G12A 26,9 | 45,5 27 14 31,5
22 22 M26 x 1,5 | 31,9 ]) 48,5 32 17 32,5 G3/4A 31,9 | 485 32 18 32,5
28 28 M33 x 2 39,9 53 41 23 35 G1A 39,9 53 41 23 35
35 35 M42 x 2 49,9 | 62,5 50 29 42,5 G114A 49,9 | 62,5 50 29,9 | 42,5
42 42 M48 x 2 54,9 | 68,5 55 35,5 | 46,5 G11/2A 54,9 | 68,5 55 35,5 | 46,5
6 6 M12 x5 | 16,9 39 17 3,6 27 G1/4A 18,9 39 19 3,5 27
8 8 M14.x)1,5 189 | 41,5 19 4,5 29,5 G1/4 A 18,9 | 41,6 19 4,5 29,5
10 10 M16x 1,5 | 21,9 44 22 6,5 32 G3/8A 21,9 44 22 6,5 32
12 12 M18 x 1,5 | 23,9 46 24 7.5 34 G3/18A 21,9 46 22 7.5 34
12 12 — — — — — — G12A 26,9 | 48,5 27 75| | 34,5
S 16 16 M22 x 1,5 | 26,9 51 27 1,5 37 G1/2A 26,9 51 27 11,9 37

16 16 — — — — — 39 G3/4 A 31,9 55 32 11,9 39
20 20 M27 x 2 31,9 59 32 15,5 43 G3/4A 31,9 59 32 15,9 43
25 25 M33—=—2 33,9 66 44 46 48 A 39,5 66 44 18 48
30 30 M42 x 2 49,9 71 50 23,5 51 G11/4A 49,9 71 50 23 51
38 38 M48 x 2 54,9 82 55 29,5 60 G11/2A 54,9 82 55 29 60

1) For further details on sealing, see the relevant part(s) of ISO 9974 and I1SO 1179. For new designs in hydraulic fluid power applications,

dimensions in accordance with the relevant part of ISO 6149 shall be used.

2) For tolerances, see table 3.
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Figure 20 — Swivel adaptors (SW) for ports with metal-to-metal sealing

Table 16 — Dimensions of swivel adaptors for'ports with metal-to-metal sealin

g

Dimensipns in millimetres
1SO 9974-31 ISO 1179-4"
Series Tube 2)
oD ds d, dy L 5 dy, ) d, d L S d, l
+ 0,5 max. + 0,5 max.

6 6 M10 x 1 14 32,5 14 3,5 24,5 G1/8A 14 32,5 14 3,5 24,5
8 8 M12 x 1,6 17 385 17 5,5 26,5 G1/4 A 18 41,5 19 4,5 29,5
10 10 M14 x 1,6 19 39,5 19 7.5 27,5 G1/4 A 18 39,5 19 7 27,5
12 12 M16 x 1,6 21 42,5 22 9 30,5 G 3/8 A 22 46 22 7,5 34

L 15 15 M18 x 1,56 23 43,5 24 11,5 | 31,56 G1/2A 26 46 27 11 32
18 18 M22 x 1,5 27 45,5 27 14,5 | 31,6 G12A 26 45,5 27 14 31,5
22 22 M26 x 1.5 31 48,5 32 17 32,5 G3/4A 32 48,5 32 18 32,5
28 28 M33 xX\2 39 53 41 23 35 G1A 39 53 41 23 35
35 35 M42 % 2 49 62,5 50 29 42,5 G114A 49 62,5 50 29,5 | 425
42 42 M487x 2 55 68,5 55 35,5 | 46,5 G11/2A 55 68,5 55 35,5 | 46,5
6 6 M12 x 1,56 17 39 17 3,5 27 G1/4 A 18 39 19 3,5 27
8 8 M14 x 1,6 19 41,5 19 4,5 29,5 G114 A 18 41,5 19 4,5 29,5
10 1@ M16 x 1,6 21 44 22 6,5 32 G3/8A 22 44 22 6,5 32
12 12 M18 x 1,6 23 46 24 7.5 34 G3/8 A 22 46 22 7.5 34
12 12 — — — — — — G1/2A 26 48,5 27 7,5 34,5

S 16 16 M22 x 1,6 27 51 27 11,5 37 G1/2A 26 51 27 11,5 37
16 16 — — — — — 39 G3/4 A 32 55 32 11,56 39
20 20 M27 x 2 32 59 32 15,5 43 G 3/4 A 32 59 32 15,5 43
25 25 M3I3 X2 39 00 2T 8 48 GTA 39 66 3] 18 48
30 30 M42 x 2 49 71 50 23,5 51 G11/4A 49 71 50 23 51
38 38 M48 x 2 55 82 55 29,5 60 G112A 55 82 55 29 60

2) For tolerances, see table 3.

1) These dimensions are for general applications only, not for fluid power applications. For new designs in hydraulic fluid power applica-
tions, dimensions in accordance with the relevant part of 1ISO 6149 shall be used.
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Figure 21 — Swivel elbows (SWE), branch tees (SWBT) and run tees (SWRT)
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