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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of nationa

| 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 electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO document should be noted. This document was drafted in accordance with the editorial

rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t

e
patent(s). I$O takes no position concerning the evidence, validity or applicability of any claitn

rights in regpect thereof. As of the date of publication of this document, ISO had not;xeceived

patent(s) which may be required to implement this document. However, implemenfers are cay
this may ngt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

Any trade
constitute 3

For an expl
related to
Organizatig

This docum
SC 10, Aeroq

This secongl edition cancels and replaces the first’edition (ISO 7661:1984), which has been

revised.

The main clhanges are as follows:

the refd
been re

Clause

Clause

the upp

Any feedba
complete lig

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

pxXpressions
Yorld Trade
pword.html.

ent was prepared by Technical Committee ISQ/TC 20, Aircraft and space vehicles, Sul
pace fluid systems and components.

rence to [SO/TR 2685 has-been updated in 7.4 and in the bibliography because 1SO/’]
placed by ISO 2685;

D

4

, normative references, has been updated;
B, terms and definitions, has been updated;

er limit of the tube outside diameters range has been increased from 32 mm to 36 m

ting of these bodies can be found at www.iso.org/members.html.

bcommittee

technically

'R 2685 has

m.

ck or_questions on this document should be directed to the user’s national standajrds body. A
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Aerospace fluid systems — Clamp blocks for tube lines having
axial alignment — Design requirements and qualification
testing (metric series)

1 Scope

This docunjent describes clamp blocks for tube lines having axial alignment, with or without electrical

grounding,
This docum

2 Norm

The followi
requiremen

designed for a range of tube outside diameters from 4 mm to 36 mm selected frofj
ent specifies the dimensions of clamp blocks and the test methods for qualification t
ptive references

ng documents are referred to in the text in such a way that some or@l] of their content]
ts of this document. For dated references, only the edition cited‘applies. For undated

the latest edlition of the referenced document (including any amendments) ‘applies.

IS0 6771,A
ISO 7137, A

3 Terms

For the pur

ISO and [EC

brospace — Fluid systems and components — Pressure and témperature classifications

rcraft — Environmental conditions and test procedureésfor airborne equipment

and definitions
boses of this document, the following terms and definitions apply.

maintain terminology databases forise in standardization at the following address

— IS0 Online browsing platform: available.at https://www.iso.org/obp

IEC Ele

31
axial align

ctropedia: available at httpsi/www.electropedia.org/

ment

axes of sup

3.2
clamp blo

orted tubings located in the same plane

for tubing

device used on aerospace vehicles for fixing tubings, the dimensions of which may be differen
are constityted frem different materials.

Note 1 to enffry:These clamp blocks permit the fastening of tubes, used for different purposes in fluid sy

n ISO 2964.
bsting.

constitutes
references,

ES:

 and which

tems.

3.2.1

monobloc clamp block

clamp block
EXAMPLE

for tubing (3.2) consisting of two monobloc parts

See Figure 1.

© IS0 2024 - All rights reserved
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Dimensions in millimetres

5
5 MJ 5a ’_

) 8

16

upper pprt
lower part

height of clamp block
See ISOH855-2.

b Bolt spacing +0,125.

¢ Width of tube support.

1
2
R  radius df tube support
H
a

Figure 1 — Monobloc clamp block

3.2.2
modular clamp block
clamp block{for tubing (3.2) consisting ef\removable parts (3.3), with or without insert(s) (3.4)

EXAMPLE See Figure 2.

© IS0 2024 - All rights reserved
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10 Lx Lz 10

MJ 5a

)

e
L

16

hrt

It

f tube support
f clamp block
f part X

f part Y

f part Z
5855-2.

cing +0,125.

f tube support.

Figure 2 — Modular clamp block (without insert)

part
dular clamp block (32:2) which ensures a standardized clearance between two adjag

in be assembled between two removable parts (3.3) in order to obtain the require
nce, standardized or not, between tubes

fication of clamp blocks

ent tubings

1 centre-to-

The clamp blocks are divided into three classes, A, B and C, each corresponding to a range of tube outside
diameters and to a maximum clamp block height (see Table 1), as follows:

Class A
Class B
Class C

: tube outside diameters from 4 mm to 12 mm
: tube outside diameters from 4 mm to 20 mm

: tube outside diameters from 4 mm to 36 mm

© IS0 2024 - All rights reserved
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5 Dimensions of clamp blocks

5.1 Maximum height

Table 1 gives, for each clamp block class and for each tube outside diameter, the maximum height, H, of the
clamp block (see Figures 1 and 2).

Table 1 — Maximum height of the clamp block

Dimensions in millimetres

Identification Tube outside diameter
class of the 04 | o5 | o6 | 08 | 10 | 12 | 14 | 16 | 20 | 25 | 32 | 36
clamp blpck Maximum height of the clamp block, H
A 27 | 27 | 27 | 27 | 27 | 27
B 35 | 35 | 35 | 35 | 35 | 35 | 35 [ 35 | 35
C 485 | 485 | 485 | 485 | 485 | 485 | 485 | 48,5 | 485./C48,5 | 485 | 485

5.2 Nomjnal radius

Table 2 give

s, for each tube outside diameter, the nominal radius R, of the clamp block (see Figures 1 and 2).

Table 2 — Nominal radius of the clamp’block

Dimensions ih millimetres

Tube outpide 04 05 06 08 10 12 14 16 20 25 32 36
diameter
N"mi“a; radius, | 2,5 3 4 5 6 7 8 10 | 125 | 16 18

5.3 Width of removable parts

Two models

— model 1 allows

— model
NOTE M

Table 3 give)
parts for m

 allows

of removable parts for modular‘elamp blocks are standardized, as follows:

odel 2 can be composed of a removable part and an insert.

a clearance of 3 mm between adjacent tubes;

a clearance of-5.mm between adjacent tubes.

s, for each tubesutside diameter, the width Ly; (Ly;; for model 1 and Ly, for model 2) of removable
bdular clamprblocks.

Table 3 — Width of removable parts

Dimensions ip millimetres

Width of removable parts, Ly,
Tube outside diameter Model 1 Model 2
0 0
w1 _o1 vz o1
04 - 9
05 10
06 9 11
08 11 13
10 13 15
12 15 17

© IS0 2024 - All rights reserved
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Table 3 (continued)

Width of removable parts, Ly,
Tube outside diameter Model 1 Model 2
0 0
w1 o1 Ivz o1
14 17 19
16 19 21
20 23 25
25 28 30
32 35 37
24 39 41
5.4 Clamp block bolt spacing
5.4.1 Mogular clamp block

The bolt sp§
and Table 3

54.2 Mo
The bolt spg

the same tues.

6 Temp

The clamp
in accorda

Type I:
Type 1
Type I

7 Qualif
7.1 Elect

7.1.1 Me

This measu

icing for modular clamp blocks is equal to the sum of the widths of rémovable parts (

nobloc clamp block

brature conditions

fremient shall be carried out before and after the mechanical tests (7.2) and climatic t

and the widths of inserts, if any, increased by 10 mm.

cing for monobloc clamp blocks is equal to that of a modular clamp block designed for

locks shall be designed for service within-the following types of operating temperat
e with ISO 6771:

-55°C to +70 °C
-55°Cto +135°C
:=55°Cto +200 °C
ication tests

rical tests [for clamp blocks with electrical grounding)

hsurement of the electrical contact resistance

bee Figure 2

supporting

ure ranges,

ests (7.3).

Measure the potential drop between one of the fastening screws of the clamp block and each one of the test
tubes, using a direct current power source (1 A to 4 A) and a millivoltmeter.

Before carrying out any test, the contact resistance shall be less than or equal to 150 mQ. In order to obtain
a contact resistance with a lower value, a different electrical continuity procedure shall be considered.

© IS0 2024 - All rights reserved
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7.2 Mechanical tests

7.2.1 Sliding test under temperature

7.2.1.1 General

The following test does not apply in the case of clamp blocks where there is no possibility of retention on the
tubes they support.

7.2.1.2 Samples

Three samples shall be provided for this test and shall consist of clamp blocks for three parallel tubes,

of length 5
diameter: 4

7213 T

A suitable ¢
displaceme

7214 T
The sliding
(553
(110 =]
(160 =

The tightenfing torque for the fastening screw shall he 2 N-m.

The numbe

aY il de L Y | - . 1l D 1 d 1 dncnde . Y 1 .
U 1L, U LT SAIIIT TTHIdLTTIdD ([ dTUIITITIITUIID dITUY, STAIITITS S SLTTEH Ul ULILdIITUIll) dIlitd Vv 1y

mm, 12 mm and 20 mm respectively.
est apparatus
evice, in conformity with Figure 3, shall allow the sliding of the tubing in a clamp h
nt of 6 mm (i.e. #3 mm). The displacement shall be effected at a frequency of 1 cycle p
est conditions
test under temperature shall be carried out at the followirg temperatures:
°C
) °C
B) °C

" of cycles performed under these conditions shall be 50 000.
— - _ 1
A=t F——t
B e e e
==t p

Key
1
2
3

tubing (
drive
clamp b

h the same

lock with a
er second.

moving assembly)
lock test sample (stationary assembly)

Figure 3 — Apparatus for sliding test

© IS0 2024 - All rights reserved
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7.2.1.5 Initial measurements
Before mounting each tube in the device, take the following initial measurements at room temperature:

a) the sliding force, F, for each tube: 15 N < F < 30 N, according to the service temperature range of the
clamp block, the nature and the area of the tube;

b) the electrical contact resistance: see 7.1.1.

7.2.1.6 Final measurements

After dismantling each tube from the test device, take the following final measurements at room
temperature:

a) the slid|ing force for the tubes;

b) the ele¢trical contact resistance (see 7.1.1): the measurement of the electrical resistance shiall be made
before the tubes are dismantled;

c) examinfation and measurement of the tube and clamp contact areas for grooves-and wear marks, after
the clamp block has been dismantled.

7.2.1.7 Agceptance criteria

After the tept, the following requirements shall be met:

a) the slidiing force for each tube shall remain greater than 5 N;

b) the elegtrical contact resistance shall remain less than 150’m{);

c) the wedr marks on the tubes after slide testing shall:not exceed the following values:

— alu[ninium alloy tubes: 40 pm
— stajinless steel tubes: 15 um
— titdnium tubes: 15 pm

d) whatevier the material, the allowable wear on the diameter of the tubes shall remain lower than or equal
to the fpllowing values:

— tube outside diameters-from 4 mm to 10 mm: wear less than or equal to 0,05 mm relative to the
nominal diameter

— tube outside diameters from 12 mm to 36 mm: wear less than or equal to 0,08 mm relative to the
nominal diameter

7.2.2 Slidingtest combined with contamination

7.2.2.1 Samples

Three samples shall be provided for this test and shall consist of clamp blocks for three parallel tubes,
of length 50 mm, of the same material (aluminium alloy, stainless steel or titanium) and with the same
diameter: 4 mm, 12 mm and 20 mm respectively.

7.2.2.2 Aim of the test

This sliding test is intended to determine the consequences on the behaviour of a clamp block and of its
tube when exposed to certain fluids used in aerospace vehicles, in a sand- and dust-laden atmosphere with a
definite saturation concentration.

© IS0 2024 - All rights reserved
7


https://standardsiso.com/api/?name=aae6043f9bece102297830b2a89500cc

ISO 7661:2024(en)

The fluids to be considered for this test shall be as follows:

fuel;
phosph

ester si

fire ext

ate ester based hydraulic fluid;

licate;

de-icing fluid;

cleaning fluid;

inguishing liquid.

7.2.2.3

Assemble t
assembly b}
test chambg

Submit the

7224 A

After the te

a)

b) the eleg

c¢) thedep
and titz

d)

minimu

7.2.3 Vibration test

7231 T
Rigidly fast
with three {

steel or tita
in Figure 84

7232 A

After the te

Test method

Ie clamp block and tubes as laid down in 7.2.1. Coat all of the external surfaces-ofthe

the slidiing force for each tube shall remain greater than 5 N;

allowalple wear on the tubes: the reduction 6f-the tube thickness shall remain less than

hium). Submitthis assembly to a severe vibration test in accordance with ISO 7137 [5

 brushing or spraying with the fluid under consideration. Install the clamp.block ag
br for the operating test in a sand- and dust-contaminated atmosphere.

clamp block assembly to a sand and dust test in accordance with ISO/7137.

Cceptance criteria

5t, the following requirements shall be met:

trical contact resistance shall remain less than 150/mQ;

th of the wear marks on the tubes shall not exceed 5 % of the tube thickness for std
nium tubes and it shall not exceed 10 % of the tube thickness for light alloy tubes;

m thickness determined during initial checks.

bst method

en onto the test apparatus an assembly comprising two clamp blocks, spaced 50 cm
ubes, of length I'nj; with the same diameter and of the same material (aluminium all

4 in 8.7 of thé publication EUROCAE ED-14Gl4] (identical to RTCA DO-160G[21)].

Cceptance criteria

Clamp block
sembly in a

inless steel

10 % of the

hpart, fitted
by, stainless
ee curve E1

5t the following requirements shall be met:

a) there shall be no damage of the clamp block (cracking, failure or significant wear) nor loosening of
the screws;

b) the sliding force for each tube shall remain greater than 5 N;

c) the electrical contact resistance shall remain less than 150 m(};

d) the depth of the wear marks on the tubes shall not exceed 5 % of the tube thickness for stainless steel
and titanium tubes and it shall not exceed 10 % of the tube thickness for light alloy tubes;

e) allowable wear on the tubes: the reduction of the tube thickness shall remain less than 10 % of the

minimum thickness determined during initial checks.

© IS0 2024 - All rights reserved
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7.3 Climatic tests

7.3.1 General

The climatic tests described in 7.3.2 to 7.3.4 are static tests.

7.3.2 Low temperature test

Submit the clamp block assembly to a low temperature test (at the minimum temperature specified in
Clause 6) in accordance with ISO 7137.

7.3.3

High temperature test

Submit the
in Clause 6)

7.3.4 Sal

7341 G

When the nj
meeting thg

7342 Iy

Measure th

7343 T

Submit the

7.3.4.4 Fj
Check the a

7345 A

After the c

shall be met:

Ccorrosi

a)

b) the eleg

in accordance with ISO 7137.
[ spray test

pneral

aterials constituting the clamp blocks have previously been fouiid satisfactory in salf
requirements of ISO 7137, the clamp block may be qualified/byanalogy.

itial measurements

b electrical contact resistance (see 7.1.1).

pst

Clamp block provided for this test to a salt Spray test in accordance with ISO 7137.

nal measurements

ppearance and measure the eléctrical contact resistance (see 7.1.1).

cceptance criteria

pbndition of the tub&-and clamp block assembly has been checked, the following re

bn shall not affect the appearance of any one of the clamp block components;

trical contact resistance shall be less than 150 m().

7.4 Flan1e resistance test

lamp block assembly to a high temperature test (at the maximum service temperatulre specified

spray tests

quirements

7.4.1 General

If the clamp block is to be used in a fire zone and if the specific conditions of its use require fire resistance
capability, this clamp block shall be submitted to the same fire test as the tubes which are to be supported
(see ISO 2685).

7.4.2 Tes

t apparatus

The test apparatus shall comprise:

a) draught-free vessel, provided with a glass window so that the samples being tested can be observed; the
vessel shall be provided with adjustable supports (in the vertical direction) for positioning the samples;

© IS0 2024 - All rights reserved
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b) Bunsen burner, with a rated internal diameter of 9,5 mm;

c¢) thermocouple, to measure the flame temperature.

7.4.3 Test procedure

Set the clamp block up inside the vessel with its largest dimension vertical and its lowest part located 19 mm
from the upper part of the burner. Apply the flame to the lowest side so that one-third of the flame is in
contact with the assembly (see Figure 4).

Adjust the burner to provide a blue flame, with an approximate height of 38 mm, so that the temperature of
the hottest point of the flame is 843 °C.

Place a piecpsfesttonsaith-sides 100 mm-intenath 300 mm-below the sample

T T Te Tt

Apply the flame for 12 s, then withdraw it.

7.4.4 Acdeptance criteria
After the tept, the following requirements shall be met:

a) the buining of the clamp block shall not continue for more than 12 s (after the withdrawal of the heat
source) and harmful smoke shall not be given off;

b) the partticles or drops released from the sample shall not continfie)to burn for more than § s and shall
not set fire to the cotton.

For some agplications, toxic gas and smoke emissions may occur inl the event of a fire. [t may provie necessary
to carry ouf supplementary tests to check the suitability of elamp block materials in this respect.

© IS0 2024 - All rights reserved
10


https://standardsiso.com/api/?name=aae6043f9bece102297830b2a89500cc

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Classification of clamp blocks 
	5 Dimensions of clamp blocks 
	5.1 Maximum height 
	5.2 Nominal radius 
	5.3 Width of removable parts 
	5.4 Clamp block bolt spacing 
	5.4.1 Modular clamp block 
	5.4.2 Monobloc clamp block 


	6 Temperature conditions 
	7 Qualification tests 
	7.1 Electrical tests (for clamp blocks with electrical grounding) 
	7.1.1 Measurement of the electrical contact resistance 

	7.2 Mechanical tests 
	7.2.1 Sliding test under temperature 
	7.2.2 Sliding test combined with contamination 
	7.2.3 Vibration test 

	7.3 Climatic tests 
	7.3.1 General 
	7.3.2 Low temperature test 
	7.3.3 High temperature test 
	7.3.4 Salt spray test 

	7.4 Flame resistance test 
	7.4.1 General 
	7.4.2 Test apparatus 
	7.4.3 Test procedure 
	7.4.4 Acceptance criteria 


	Bibliography 

