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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechn
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t of patent declarations received (see www.iso.org/patents).
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Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the foll
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bwing

nt was prepared by Technical Committee lSO/TC 131, Fluid power systems, Subcomrittee

pdition cancels and replaces the firstedition (ISO 6164:1994), which has been techrlically

[Pa flange series have been removed from the document due to same envelope dimersions

5 DN 10 to DN 19-have been removed from the document. These sizes are typically covered

kKing pressure was increased from 40 MPa to 42 MPa to be in line with common hose wdrking
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Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under pressure
within an enclosed circuit. Components are interconnected through their ports and associated fluid
conductor connector ends.

© ISO 2018 - All rights reserved v
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RNATIONAL STANDARD ISO 6164:2018(E)

Hydraulic fluid power — Four-screw, one-piece square
flange connections for use at pressures of 42 MPa, DN 25 to

80
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ISO 3

ittings for use at a pressure of 42 MPa [420 barV)]. It also specifies the dimensjons
bd, as well as the grooves that house the seals.

connections are intended for application in hydraulic systems on ifrdustrial and
cts where it is desired to avoid the use of threaded connectors.

ormative references

bllowing documents are referred to in the text in suchla‘way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

B, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness betweern
YHD)

b1, ISO general purpose metric screw threads — General plan
P4, ISO general-purpose metric screw-threads — Basic dimensions

D8-1, Mechanical properties of fasténers made of carbon steel and alloy steel — Part 1:
uds with specified property classes — Coarse thread and fine pitch thread

302, Geometrical Product Specifications (GPS) — Indication of surface texture in tech
nentation

/68-1, General talerances — Part 1: Tolerances for linear and angular dimensions with
nce indications

601-1, Fluid power systems — O-rings — Part 1: Inside diameters, cross-sections, tdg
pation eades

b01-3, Fluid power systems — O-rings — Part 3: Quality acceptance criteria

Thisiocument gives general and dimensional specifications for flanged heads, flange clamjps, ports and
ing surfaces applicable to four-screw, one-piece square flange clamp type tubé\connectors and

f the seals to

commercial

their content
applies. For
ents) applies.

10 IRHD and

Bolts, screws

nical product

but individual

lerances and

IS0 4017, Fasteners — Hexagon head screws — Product grades A and B

ISO 4762, Hexagon socket head cap screws

[SO 5598, Fluid power systems and components — Vocabulary

[SO 7089, Plain washers — Normal series — Product grade A

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests

ISO 10763, Hydraulic fluid power — Plain-end, seamless and welded precision steel tubes — Dimensions
and nominal working pressures

1

1 bar=0,1 MPa=105Pa; 1 Pa=1N/m?2.
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ISO 19879, Metallic tube connections for fluid power and general use — Test methods for hydraulic fluid
power connections

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 5598 apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

ISOO l' 1 - ) - I | Al adndn. LL - Lol
— niipeor UWOSIITg PldUULNIILL avadlldUIT dULILLPS. /7 W VW W.ISU.UL g /UUD

4 Materipl

WARNING — Users of this document shall ensure that suitable material is chosén for the port to
maintain the required working pressure, if carbon steel is not used. Also, the tube materidl and
wall thickness depend on the selected working pressure and tube diameter. Tube dimensions
shall be calqulated in accordance with ISO 10763.

4.1 Flangd clamps, (see Figure 2) which shall be of ferrous materialswith the following properties in
the finished ¢ondition:

— minimu:E yield strength: 330 MPa;

— minimuin elongation at fracture: 5 %.

4.2 Flangdd heads, which shall be of ferrous material with the following properties in the firfished
condition:

— minimu:[:: yield strength: 330 MPa;

— minimuin elongation at fracture: 10 %.

4.3 Screws. Unless otherwise specified, one of the following screw options shall be used:

a) hexagon|head screws conforming to ISO 4017 of property class 10.9 (minimum) in accordanc¢ with
[SO 89841;

or

b) socket hpad screws conforming to ISO 4762 of property class 10.9 (minimum) in accordancg with
[SO 89841.

44 0 3 sl +a H b ad raY o Lall A | L£NDPR (o3t a:]l ) il L
0 -rln » UIIITOSS ULIITT VWIOU DPCLIIICU, LUIICT U llllsb olldll UT 1IIdUtT Ul IVDI\ Lllll.l llCJ VVILIL ad 114l neSS

of (90 + 5) IRHD, measured in accordance with ISO 48, for use at the pressure and temperature
requirements given in Clause 8 and for testing. The O-rings specified in Table B.1 shall conform to the
dimensions given in ISO 3601-1 for the relevant size code. They shall also conform to tolerance class A
in [SO 3601-1 and shall meet or exceed the O-ring quality acceptance criteria for grade N of ISO 3601-3.
If the flange connection will be used at temperatures higher than specified in Clause 8, O-rings made of
materials that meet the higher temperature requirements shall be used.

NOTE Connectors conforming to this document contain elastomeric seals. Unless otherwise specified,
connectors are made and delivered with elastomeric seals for use within the specified working temperature
range with petroleum base hydraulic fluids. The use of these connectors and elastomeric seals with other
hydraulic fluids might result in a reduced working temperature range or might render the connectors unsuitable
for the application. Manufacturers can supply, upon request, connectors with elastomeric seals for use with
hydraulic fluids other than petroleum base hydraulic fluids which will meet the specified working temperature
range of the connectors.
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election criteria

The following specifications supplement the dimensional data contained in Tables 1 to 4 with respect to

all un

specified details:

and Table 3.

selected for the flange clamps and ports.

The nominal matching flange size clamp shall be selected for the matching port size from Figures 3

The flanged head size, shown in Figure 4 and Table 4, shall be selected in accordance with the size

O-rings shall be selected conforming to the dimensions given in ISO 3601-1 and corresponding to

the size code in Annex B, Table B.1.

a)

b)

)

d M
e) S
f) D
6 T
6.1
6.2
proce|

7 (orrosion protection

7.1
weld-

test i accordance with ISO 9227sunless otherwise agreed upon by the supplier and purch

flangg

do noft negatively affect weldability. This protection shall meet or exceed a 16 h neutral salt

accor

7.2

not encourage hydfogen embrittlement, to meet or exceed the requirements of a 16 h neut

test iy

maximum diameter of the bore through the flanged head.

etric screws shall be selected corresponding to the sizes and lengths indicated'in Tal
crew type shall be designated according to 4.3 as well as thread size and léagth of sc

esignate square flange connector sizes by the nominal flange size“that corresy

olerances
Unless otherwise specified, tolerances shall be in accotdance with ISO 2768-m (medi

Dimensions and tolerances given in the tables)apply to the finished parts, plated
ssed, as specified by agreement between purchasér and manufacturer.

on flanged heads, shall be protected with an appropriate coating to pass a minimum 7
d heads shall be protected.from corrosion by an oil film, phosphate coating or by othg

Hance with ISO 9227,:unless otherwise agreed upon by the supplier and purchaser.

) accordance with ISO 9227.

7.3

the following locations:

Appearance of red rust during the above salt spray tests shall be considered failure,

ble 1.

[ews.

onds to the

hm).

pr otherwise

The external surface of all carbon steel flange clamps and all carbon steel flanged heads, except

P h salt spray
hser. Weld-on
r means that
spray test in

Screws shall be protected from corrosion by an oil film, phosphate coating, or other means that do

ral salt spray

except for in

all internal passages;

edges;

areas where the parts are suspended or affixed in the test chamber and condensate can accumulate.

7.4 Parts conforming to this document shall not be cadmium plated. Hexavalent chromate coatings
are not preferred for commercial and industrial usage for environmental reasons. Changes in plating can

affect

7.5

assembly torques and require requalification.

Internal fluid passages shall be protected from corrosion during storage and shipping.

© ISO 2018 - All rights reserved
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7.6 All connection components shall be free from all hanging burrs, loose scale and slivers that might
become dislodged in use, and from all other defects that might affect their serviceability. All machined
surfaces shall have a surface roiughness value of ISO 1302-MRR Ra 6,3, except where otherwise specified.

7.7 A smooth sealing surface shall be provided. Annular tool marks up to a surface roughness value of
ISO 1302-MRR Ra 3,2 are permitted (see Figure 4 Footnote a for additional information).

7.8 For more specific finish requirements, see Figures 1 to 4.

8 Pressu

8.1 Surges
to retain the

Flange conng
tests specifie
they meet th

8.2 Flange
at the workin
connections

8.3 Flange
and +100 °d

manufacture
lower than -

9 Markirn

9.1 The flanged head shall be permanéntly marked, at the minimum, with the following:

a) theman

b) nominal

9.2 The flanged clamp Shall be permanently marked, at the minimum, with the following:

a) theman

b) nominal

10 Design

NOTE

re/temperature requirements

of pressure higher than the nominal ratings will reduce the ability of the flange conhe
hydraulic fluid. This should be taken into account in the design of the hydraulic syste

bctions conforming to this document shall be subjected to the burst and'cyclic end
d in ISO 19879 (test assembly type 1 with 2 straight connections or-type 4) to verif]
b specified pressure/temperature requirements.

connections conforming to this document and made of carbon steel shall be suitable fi
g pressures given in Table 1 when used at temperatures between -40 °C and +120 °C. K
fonforming to this document shall not be assembled at températures lower than -20 °

. Higher temperatures require reduction of the pressure ratings in agreement wif
. Flange connections conforming to this document shall not be assembled at tempery
0 °C.

18

Ifacturer's name or trademark, and

size.

Ifacturér's' name or trademark, and

sizey

lrJTrance

rtions

y that

br use
lange

-

L

connections conforming to this document and made of stainless steel shall be suitable
for use at thie working pressures given in Tables 1 or 2 wheén used at temperatures between -

60 °C
h the
tures

ation of flange connections and their parts

Only flange clamps are typically ordered using the given designations; the designations of ports

and flanged heads are used only to describe these parts, because they are features of a more complex part, e.g.
manifold or connector.

10.1 Flange
a) “clamp”,
b) reference
c) theDNsi
4

clamps shall be designated by:
as appropriate;
to this document, followed by a spaced hyphen;

ize designation, separated by a multiplication symbol without spacing.

© ISO 2018 - All rights reserved
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EXAMPLE Square flange clamp size DN 32

Clamp ISO 6164 — FCx32

10.2 Flange ports shall be designated by:
a) “port”;
b) reference to this document, followed by a spaced hyphen;

c) flange size of related connector, without the DN size designation.

EXAMPEE Portfora ftange conmection of Size 70

PortISO 6164 — P70

10.3 |Flanged heads shall be designated by:
a) “head”;

b)

Yt

$0 6164 followed by a spaced hyphen;

c) FHG (with groove) or FH (without groove) and the DN size desighation, separated by a npultiplication
symbol without spacing.

EXAMPLE Flanged head with groove for a flange connectign'of'size 56
Head ISO 6164 — FHGx56

€1 3 - s 11 11 3 P
dj IdIIgU JUIII d55CIIULY U) TIdIIgCU COIIIITCLIUIT d55C1 lbly

O-ring seal

square flange clamp

flanged head with groove FHG
flanged head without groove FH

SCrew

N U1 A W N

port surface

Figure 1 — Assembled square flange connection, tube to tube and tube to port

© IS0 2018 - All rights reserved 5
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The use of hardened washers is recommended. Washers, if used, shall conform to ISO 7089 with a
hardness of HV300 and be sized for the corresponding screw.

Table 1 — Dimensions and maximum working pressures for square flange assemblies

Dimensions in millimetres

Nominal Ly L2 Lamin t1 n::;:nv::;f property class 10.9
size Screw Screw Thread Screw working Minimum burst
length length lengtha threadb pressure pressure
DN MPa (bar) MPa (bar)
25 65 40 15,5 M10x1,5 42 (420) 168 (1,680
32 75 50 20,5 M12x1,75 42 (420) 168-(1680
38 90 60 24,5 M16x2 42 (420) 168:(1 680
51 100 65 25,5 M16x2 42 (420) 168 (1 680
56 130 80 31 M20x2,5 42 (420) 168 (1 680
63 140 90 39c¢ M24x3 42 (420) 168 (1 680
70 150 100 41c M24x3 42 (420) 168 (1 680
80 180 120 51¢ M30x3,5 42-.(420) 168 (1 680
a  Thread and screw lengths are calculated for steel; use of other port material$.ean require different screw and fhread
lengths.
b Thread in pccordance with ISO 724, with coarse pitch in accordance with ISO 261.
¢ Screw length L1 and port thread depth L3 are increased in comparisen, to ISO 6164:1994.

CAUTION — It is important that all screws be lightly ,torqued before applying the final torque
values, to ayoid breaking the flange during installation. See Annex A for further instructions.

6 © ISO 2018 - All rights reserved
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Ra 6.3

L4 L6
(L) L]
1 =1 x 45°
|__C —
\,?a
4
l g S o &
d ~ = T "1 1 o]
©J025]4] /j
/710,25
//10.250B]
1 +0.1 x 45°

Figure 2 — Square flange clamp (FC)

Table 2 — Dimensions of square flange clamps

Dimensions|in millimetres
Nominal size dq dpa a3 dy Ly Ls Le Ly c
0,

DN 02 | HP3 H11 H12 0%k

25 62 11 38,9 48,4 65 43,8 25 8,5 10

32 73 13 44,6 54,8 75 51,6 30 9,3 12

38 85 17 51,6 64,3 90 60,1 36 11,5 14

51 98 17 67,6 80,2 100 69,3 40 11,5 16

56 118 21 80,5 95 120 83,4 50 15,4 20

63 145 25 90,5 111 150 102,5 52 16,1 20

70 160 25 102,5 120 160 113,1 60 17,5 20

o0 175 31 114,5 136 160 123,7 70 21 24

a

In accordance with ISO 273, medium series.

© ISO 2018 - All rights reserved
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="
Ls)
Ly,

|

|

IV - AV '
VT e =

|

I
Iy

450

Key
a 4 threaded holes t1 on the port with full thread length L3
b if the porf is recessed, projections within this area can cauise’interference

Figure 3 — Port dimensions for square flange port

Table 3 — Dimensions of flange ports and flange pad widths

Dimensions in millignetres

Nominal sixze dy ds L3 Ls Lg Lo ra t1
DN +0,2 +0/~1,5 min min max
25 62 23 43,8 68 65,3 10
32 73 29 51,6 80 75,3 12
38 85 35 60,1 95 90,3 14
51 98 45 see Table 1 69,3 105 100,3 16 see Tablle 1
56 118 54 L3 83,4 125 120,3 20 t1
63 145 58 102,5 155 150,5 20
70 160 66 113,1 165 160,5 20
80 175 74 123,7 185 180,5 24
WARNING — Users of this document should ensure that suitable material is chosen for the port to maintain the
required working pressure, if carbon steel is not used.
a  QOptional corner breaks may also be used. If the port is recessed, projections within this area can cause interference.

8 © ISO 2018 - All rights reserved
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Lgc
0.6 0.6
0.4 x b5° 0.4 x 45°
Ra 3.2
/‘1’08 X
. )

% 0.25

é A 0
» /?’;7 0,08

; <01
! A
& . RIS \/Ra 3
QL\ Q/\ \% ™ % i
H e\ "
/ 1y Ra 32a
gZZZ? _ X
Z
LIO
1005
Key

 height are acceptable

apnular (circumferential) tool marks.up to a surface roughness value of ISO 1302-MRR Ra 3,2 3
S¢ratches with a width greaterthan 0,13 mm running perpendicular, radial, or spiral to the co
d]ameter on the bottom and-outside diameter of the O-ring groove are not acceptable. Surfaces
0
0
c

re acceptable.
hnector inside
with no depth

b btional contour
¢ nnector design béyond Lg length is optional, provided adequate clearance for installing screwq is maintained
Figure 4 — Flanged head
Table 4 — Dimensions of flanged heads
Dimensions in millimetres
Nominal
size de d7 ds dg dio Lo L1o L11 L13
DN max. max. max. +0,1 +0,25 ref. +0,15 +0,05 +0,25
25 38 23 25 39,2 47,6 27 9,5 2,75 54
32 44 29 30 43,9 54 32 10,3 2,75 54
38 51 35 37 53,2 63,5 38 12,6 2,75 5,4
51 67 45 47 65,8 79,4 42 12,6 4,25 7,7
56 80 54 56 78,3 94,2 52 16,5 4,25 7,7

© ISO 2018 - All rights reserved
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Table 4 (continued)
Nominal de d7 ds doy dio Lo L1o L11 L13
size
DN max. max. max. +0,1 +0,25 ref. +0,15 +0,05 +0,25
63 90 58 60 84,5 110 56 18 4,25 7,7
70 102 66 68 93,8 119 65 20 4,25 7,7
80 114 74 76 97 135 75 23,5 4,25 7,7

10 © ISO 2018 - All rights reserved
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Annex A
(informative)

Assembly procedures and screw torque levels for flange

connections conforming to this document

A1
press

A.2
sizes

A3
matet

A4
the sy
joint

A.5
under
partic

A.6
four {

appli

bl PR R | £1 — 1 PR | PSR | : - £l 1. —
LIISUIT Uldl UIT T1dIIgC COLLTITULLUITN STITLLCU TTITTLS UIC TTUYUITTIHTIILS U1 UIC dpplitduy
L11re.

Ensure that the flange components and ports conform to this document and that the
hnd lengths are used.

ial.

To help minimize O-ring fall out, lubricate the O-ring with alight coat of the hydraulig
stem or a compatible oil, when necessary. Take special cate, as excess lubricant may s¢
ind lead to a false indication of leakage.

Position the flanged head and the flange clamps{Lubricate the screws on the thread
the head portion. Use MoS; type lubricantsThe use of paste lubricant with soli
les such as MoS> is recommended.

Hand tighten the screws in the sequernce shown in Figure A.1, to ensure uniform
crew locations to prevent the flange from tipping, which can lead to the flange bre
ation of final torque.

n, e.g. rated

orrect screw

Ensure that all sealing and surface interfaces are free of burrs, nicks, scratches and any foreign

fluid used in
bep out of the

portion and
1 antifriction

rontact at all
aking during

Figure A.1 — Screw tightening sequence

© ISO 2018 - All rights reserved

11


https://standardsiso.com/api/?name=0cb1797e7b7b7958f841dd45b67db176

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Material
	5 Selection criteria
	6 Tolerances
	7 Corrosion protection
	8 Pressure/temperature requirements
	9 Marking
	10 Designation of flange connections and their parts
	Annex A (informative)  Assembly procedures and screw torque levels for flange connections conforming to this document
	Annex B (informative)  O-ring designation codes and dimensions
	Bibliography

