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Foreword

ISO (the In
federation o
preparing In
technical co
a technical g
on that con

ernational Organization for Standardization) is a worldwide
national standards bodies (ISO member bodies). The work of
ternational Standards is normally carried out through 1SO
mmittees. Each member body interested in a subject for which
ommittee has been established has the right to be represented
mittee. International organizations, governmental and non-

governmentdl, in liaison with ISO, also take part in the work. 1SO

collaborates

closely with the International Electrotechnical Commission

(IEC) on all matters of electrotechnical standardization.

Draft Interngtional Standards adopted by the technical committees are

circulated to|

the member bodies for voting. Publication as an Internationdl

Standard requires approval by at least 75 % of the member bodies casting

a vote.

International
ISO/TC 22,
equipment.

This first eq
been technig

ISO 7628 ¢
vehicles —

Part 1:

Part 2:

Annexes A,
Annexes E 3

Standard ISO 7628-2 was prepared by technicalx\Committee
Road vehicles, Subcommittee SC 2, Braking Systems and

ition cancels and replaces ISO/TR 7628-2:1986, which has
ally revised.

onsists of the following parts, under the general title Road
Chermoplastics tubing for air braking systems:

Dimensions and marking
Mounting on vehicles-and test methods

B, C and D _form an integral part of this part of 1ISO 7628.
nd F are forinformation only.
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Road vehicles — Thermoplastics tubing for air braking systems —

Part 2f

Mounting on vehicle and test methods

1 Scope

This part|of 1ISO 7628 specifies the minimum requirements for tubing used.incair braking systems,
marking |n accordance with I1ISO 7628-1. The conformity of production)is the responsibility o
manufactdrrer.

The marling of the tubing does not automatically imply that thestube assembly (i.e. tube with er
appropriafe to its use on a vehicle.

It is the regisponsibility of the tube assembler and/or the vehicle manufacturer to ensure that tests of anng
to the tubg assembly itself, are successfully performed.

The tubing defined in this part of ISO 7628 belongs to.two possible categories:
— tubing for use up to a maximum working pressure of 1 000 kPad);

— tubing for use up to a maximum working pressure of 1 250 kPaY;

and within

The requi

2 Norn

The follow
ISO 7628

a temperature range of — 40'¥C2) to + 100 °C.

ements for coiled tube assemblies are specified in ISO 7375.

ative references

ing standards contain provisions which, through reference in this text, constitute provisions (¢
Atthetime of publication, the editions indicated were valid. All standards are subject to

parties to

agreements based on this part of ISO 7628 are encouraged to investigate the possibility of

to allow its
the tubing

d-fittings) is

x D, relating

f this part of
evision, and
applying the

most rec

o Jades. £ bl b (] (] - (M - L 1 AA L AN el (T a¥a M - HR £
HMUTUTUHUTIS UT UTE Staltudrus Maitatetl UTTUW. VITTTTUCTS U TEC dilTU ToU TTaitialt Teyisic’i s Ul o

International Standards.

urrently valid

ISO 179-1:—3), Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact test.

ISO 307:1994, Plastics — Polyamides — Determination of viscosity number.

ISO 527-2:1993, Plastics — Determination of tensile properties — Part 2: Testing conditions for moulding and
extrusion plastics.

1072 bar

1 1kPa=
2) Reduction of the lower temperature limit will be considered during a future revision of this part of ISO 7628.

3) Tobep

ublished. (Revision of ISO 179:1993).
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ISO 1133:1997, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate (MVR) of
thermoplastics.

ISO 1183:1987, Plastics — Methods for determining the density and relative density of non-cellular plastics.

ISO 1874-1:1992, Plastics — Polyamide (PA) moulding and extrusion materials — Part 1: Designation.

ISO 1874-2:1995, Plastics — Polyamide (PA) moulding and extrusion materials — Part 2: Preparation of test
specimens and determination of properties.

ISO 2719:1988, Petroleum products and Ilubricants — Determination of flash point — Pensky-Martens closed cup

method.

ISO 2977:19
point.

1ISO 3104:19
calculation d

ISO 3146:1¢
crystalline p

ISO 3795:19
behaviour o

ISO 4080:19
ISO 4892-2:

ISO 4892-4:
lamps.

ISO 6427:19

ISO 7628-1
marking.

ISO 14910-
extrusion —

ISO 14910-
extrusion —

3 Definiti

For the purp

97, Petroleum products and hydrocarbon solvents — Determination of aniline point and i
94, Petroleum products — Transparent and opaque liquids — Determination of kinematic vis|
f dynamic viscosity.

D85, Plastics — Determination of melting behaviour (melting temperaturéyor melting range
blymers.

89, Road vehicles, and tractors and machinery for agriculture and ferestry — Determination
interior materials.

91, Rubber and plastics hoses and hose assemblies — Determination of permeability to gas.
1994, Plastics — Methods of exposure to laboratory. Jight sources — Part 2: Xenon-arc source

1994, Plastics — Methods of exposure to laboratory light sources — Part 4: Open-flame d

92, Plastics — Determination of matter. extractable by organic solvents (conventional method
1998, Road vehicles — Thermoplastic tubing for air braking systems — Part 1: Dimen
1:1997, Plastics — Thermeplastic polyester/ester and polyether/ester elastomers for mol
Part 1: Designation systen and basis for specifications.

P:1997, Plastics —\Thermoplastic polyester/ester and polyether/ester elastomers for mot
Part 2: Preparation’of test specimens and determination of properties.

DNS

DSES of this part of ISO 7628, the following definitions apply.

ed aniline

cosity and

of semi-

of burning

S.

arbon-arc

).

sions and

Iding and

Iding and

3.1
tube
tubing which

3.2

has been cut to its appropriate length

tube assembly
tube which has been equipped with suitable end fittings
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4 Materials
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Thermoplastic tubing shall be extruded from 100 % virgin material (not regrind). If reinforcement is used, then the
users must be satisfied that the reinforced tubing is suitable for the application. Depending on the material used for
the tube, the complete list of tests to be carried out on the tube is given in clause 6.

5 Installation on the vehicle

5.1 Use of tube assemblies on the vehicle

The choicg of appropriate fittings and tube shall be approved by the vehicle manufacturer.
In order t@ allow its mounting on the vehicle, the tube assembly shall have been tested according.te’anriex D.
5.2 Instpllation precautions
When installed on a vehicle, the tube shall be routed and supported so as to eliminate\chafing, abrasign, kinking or
other medhanical damage to minimize fatigue conditions and to avoid excessive sag.
6 List gf tests according to tube material
The list offlappropriate tests to be performed on the tubing, depending:on the material of the tube, is given in table 1.
An “X” means the test shall apply to the corresponding material.“For other materials, all the tests listed in table 1
(including|additional tests to be defined by ISO/TC 22/SC 2) shall be successfully completed before the marking of
the tube.
Table 1 = List of tests
Test Subclause PA11 PA12 TEEE Other Tube siz¢ to test
type D) type D type D material

Surface pppearance 7.1 X X X X Every

Burst at p3 °C 7.2 X X X X Every

Burst at [LOO °C 7.2 X X X X Every

Deformation under 1.3 — — — X Every

pressure

Cold impgact 7.4 X X X X Every

Impact gfter ageing 7.5 X X X X Every

Moisturg absorption 7.6 — — — X Any lone

Low temp. flexural 7.7 X X X X Every

High tenpp. flexural 7.8 X X X X Every

Stress clar‘king 79 — — X X Every

Ethanol 7.10 — — X X Every

Battery acid 7.11 — X Every

Oil 7.12 — — — X 6 mm x 1 mm or flat

sample

Burning rate 7.13 X X X X 12 mm x 1,5 mm

Artificial weathering 7.14 X X X X 12 mm x 1,5 mm

Other tests? — — — X

1) PA11 types, PA12 types and TEEE types are defined in annex A.

2) Other tests, including a fatigue test, will be defined by ISO/TC 22/SC 2 upon request for a new tubing material.
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For the purpose of these tests, the tube samples shall be at least two weeks (336 h) old. Unless otherwise stated,
the tests are performed at an ambient temperature of (23 * 2) °C, a relative humidity between 45 % and 75 %, and
unpressurized. During the application of this part of ISO 7628 all burst tests shall be conducted using the same type

of fitting.

7.1 Quality and surface appearance

The tube shall show no manufacturing faults, voids, scratches, cracks or lack of homogeneity which could affect

service use.

Additives shall be evenly distributed throughout the material.

7.2 Burst

The burst te
fittings shall

7.2.1 Test
The test pro

7.2.1.1 Bur
Soak the tuld

Before testin
a) 1hmini
b) 2 h mini

Apply hydros

est

5t shall be carried out on five tube assemblies for each temperature. The tube length'betwes

be approximately 150 mm.

procedure

cedure comprises the steps given in 7.2.1.1 and 7.2.1.2.

5t at 23 °C

e assemblies in water at 23 °C for 10 min to 15 min.
g, keep the tube assemblies for the following times at 23 °C and (50 * 5) % relative humidity:
mum for tubes with a nominal wall thickness eof 0,5 mm < e<1 mm;

mum for tubes with a nominal wall thickness e of £i325 mm < e < 2,5 mm.

btatic pressure at a constant rate by means of-a hydraulic pump or accumulator system with a

pressure gayige.

The pressur
The burst pri

7.2.1.2 Bur|
This test sha

Place the as

Apply pressiire at a constant rate by means of a pump or accumulator system with a calibrated pressure ¢

The pressur

P is applied so as to cause the tube-to:burst 15 s to 60 s after application of the pressure.
bssure at 23 °C is the maximum pressure obtained during the test.

5t at 100 °C

Il be performed withaan-inert internal pressurizing medium and air outside.

semblies in an gven at (100 £ 2) °C and allow to condition for 1 h.

P is applied so as to cause the tube to burst 15 s to 60 s after application of the pressure.

The burst pri

bssiire at 100 °C is the maximum pressure obtained during the test

7.2.2 Testrequirements

The burst cri

teria is the burst of the tube itself.

7.2.2.1 Testrequirements at 23 °C

All five samples shall have a burst pressure at 23 °C higher than:

4 MPa (40 bar) for 1 MPa (10 bar) tubes;

5 MPa (

50 bar) for 1,25 MPa (12,5 bar) tubes.

n the end

calibrated

auge.
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7.2.2.2 Testrequirements at 100 °C

All five samples shall have a burst pressure at 100 °C higher than:
2,5 MPa (25 bar) for 1 MPa (10 bar) tubes;

3,13 MPa (31,3 bar) for 1,25 MPa (12,5 bar) tubes.

7.3 Deformation under pressure

This test shall be carried out on three tube assemblies. The tube length shall be approximately 300 mm between the
end fittings.

Condition|the tube assemblies for 24 h at 23 °C.

Draw a datum line at approximately 50 mm from the end fittings. Then measure the initial outer diameter and the
initial length between these datum lines.

Fix one end of each sample.
Expose the samples for 1 h at (100 + 2) °C and, during the last 5 min, subject them.te an internal presstre of 125 %
of the malximum working pressure. The pressure shall be gradually increased 'so as to reach the spgcified value
after 30 sjto 60 s.

One hour|after stabilizing at 23 °C, check that:

a) the lgngth between the datum lines does not deviate by more:than 3 % from the initial measured lgngth;

b) the outer diameter does not deviate by more than 10 % from the mean value of the initial measured diameter.

7.4 Cold impact test
7.4.1 Test procedure

This test shall be carried out on five tube samples 150 mm minimum in length with a test apparatus ir] accordance
with annek C.

Condition|the tube samples for 2 h at(=40 % 2) °C.
Within 5 q of removal from the cold cabinet, subject the samples to a cold impact test at 23 °C.

7.4.2 Repuirements

The five t]Abe samples shall exhibit neither cracks nor breaks.
Samples that are enly deformed are considered to have passed the test.

If only ong sample exhibits cracks or breaks, a further ten samples shall be tested. If more than one|of these ten
samples gxhibits failure, then the tube is considered to have failed the test.

7.5 Impact test after heat ageing

The impact test shall be carried out on three tube samples about 150 mm in length, with a test apparatus in
accordance with annex C.

Expose the samples in a circulating air oven to a temperature of (150 + 2) °C for 72 h, then cool them down to 23 °C
over a period of 4 h at 23 °C.

Then subject each sample to an impact test at this temperature.

The samples shall show no evidence of cracks or breaks.
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7.6 Moisture absorption

This test shal

Il be carried out on three tube samples approximately 40 mm in length.

©1SO

Expose the samples for 24 h in a circulating air oven at (100 £ 2) °C. Remove them from the oven, weigh

immediately

and expose for 100 h at 100 % relative humidity at 23 °C.

After 5 min, remove surface moisture from both the interior and exterior surfaces of the tube and reweigh.

The moisture absorption shall be measured (by mass variation).

NOTE — The actual requirement will be determined by ISO/TC 22/SC 2 depending on the material itself.

7.7 Low td
This test sha
Condition th
times the ou
mandrel.

The sampleq

After a four
23 °C descri

7.8 Hight
This test sha

Bend each {
Subject the

After a four
each sample

The sampleq

Subject eac
shall include]

7.9 Stress
This test sha

The tube as

mperature flexural test

Il be carried out on three straight tube or tube assembly samples 300 mm minimum.in length.
b samples in a cold chamber for 2 h at (— 40 £ 2) °C. Include a metallic mandrel with a dig
ter diameter of the tubing. After conditioning and within 60 s, bend the samples 180° min &
shall show no evidence of damage (e.g. cracks, crazing, kinking).

hour stabilization period at an ambient temperature of 23 °C, subject each sample to the by
bed in 7.2.1.1. The length necessary for the burst test shall include the wound area.

emperature flexural test

Il be carried out on three tube or tube assembly samples 300 mm minimum in length.
ample 180° min over a metallic mandrel with asdiameter ten times the outer diameter of the tu
sample on the mandrel to a temperature of\(100 * 2) °C for a period of 70 h in a circulating air

hour stabilization period of the saniples on the mandrel, at an ambient temperature of 23 °C,
and rebend 180° in the opposite direction over the mandrel.

shall show no evidence of'\damage (e.g. crack, crazing, kinking).

N sample to a burst test/at 23 °C (in accordance with 7.2.1.1); the length necessary for the
the rewound area.

cracking test

Il be carried out on six tube assemblies.

semblies shall be bent according to figure 1.

meter ten
round the

rst test at

pe.
pven.

straighten

burst test
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A (option 1 A (0ption 2)

\‘ B
2
_1inD,
L= > +4 D)
I, =5|3 mm
where
I, i the lengtirefithe free tube except the tubeffitting contact area;
/2 i$ the distance between the tube and the solution surface;
D, i$ the outer diameter of the tube.
Key
1 Level of the solution
Figure 1
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7.9.1 Test principle
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The tube assembly samples shall be exposed for a certain period of time to a high level of humidity at 60 °C, with
intermittent short immersions in a corrosive solution at ambient temperature.

7.9.2 Composition of the solution

The compos

ition of the solution is as follows:

50 % water;

50 % mixture of:

30
20
20
30

7.9.3 Test

7.9.3.1 Im
solution, se
humidity gre

Repeat this
be of 72 h. S

7.9.3.2 Carn
7.9.4 Requ
At the end o

After the prg
greater than

7.10 Resi
This test sha
Bend each {
Immerse thg

Remove the

% copper chloride,

6 sodium chloride,

b potassium chloride,
% zinc chloride.

brocedure

erse the samples into the bath at ambient temperature (avoiding contact between the fitting
figure 1) for (5 £ 0,5) min. Place the tube assembly sampleS/in a chamber at 60 °C wi
ater than 85 % but avoiding condensation on the tube.

mmersion seven more times with an interval of 24 h between each immersion. One of the intq
top the test 24 h after the eight immersion. Inspect the tabes for cracks and breaks.

Iy out a burst test at 23 °C in accordance with 7.2.1.%.
rements
the procedure given in 7.9.3.1, the samples shall show no cracks or breaks.

cedure given in 7.9.3.2, the requirements of 7.2.2.1 shall be fulfilled, and the burst pressur,
80 % of the reference value measured at 23 °C on samples from the same batch.

stance to ethanol

Il be carried out on three tube samples 300 mm minimum in length.

bent tubestill on the mandrel, in 95 % ethanol for 200 h at an ambient temperature of 23 °C.

tube and straighten.

4 [

ample 180° minimum over a mandrel with a diameter ten times the outer diameter of the tubing.

s and the
th relative

rvals may

e shall be

U el £ Les
I oSTTUVY TTU TVIUTTILT UT LIAURNITTY.

The sample

SlTAl LI

7.11 Resistance to battery acid

This test shall be carried out on three tube samples 300 mm minimum in length, sealed at each end.

Weigh the samples and measure their length, inner and outer diameter.

Bend each s

ample 180° minimum to a bend radius of five times the outer diameter of the tube and fix it.

Immerse the bent samples for 70 h in dilute sulphuric acid of mass per unit volume 1,275 g/cm3 at a temperature of

23 °C.
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Remove the samples from the test liquid, rinse and wipe them thoroughly.

Weigh and measure the samples again.

No dimensional change shall exceed + 2 %.

Change in weight shall not exceed 2 %.

The tube shall show no evidence of cracking.

Then assemble end fittings onto the tube sample, and immediately perform the tensile test (see annex D). The
samples shall withstand at least 80 % of the minimum applied tensile force given in table D.2

7.12 Re

This test
thick and

sistance to oil

bhall be carried out on either three 6 mm x 1 mm tube samples or three flat samples 25 mmn
Approximately 40 mm in length.

Determing the initial volume by the water displacement method according to 1ISO 1183, weighing to

1 mg. Thq
Dry the te

— anilin

water temperature shall be 23 °C.
5t piece and place it in a container of oil with the following physical characteristics:

e point: (69,5 + 1) °C, measured according to 1ISO 2977;

— kinenpatic viscosity: (32 + 2) x 10-6 m2/s at 37,8 °C measured according to ISO 3104;

— mininpum flash point: 165 °C measured according to 1SO 2719.

The oil ad

Place the

ditives shall be chemically inactive with respectto'the thermoplastic material.

container in an oven at (70 = 2) °C for 70 fi) At the end of the soaking period, allow the sam

ambient t¢gmperature in the test liquid, remove and.wipe all traces of test liquid from all surfaces.

Determing the final volume by the same method as before immersion.

The avers

ge volume change shall not-exceed 5 %.

7.13 Byrning rate

This test §
ISO 3795

The burni

7.14 Ar

replacing flat.test specimen with tube samples of 12 mm x 1,5 mm.

ng rate foreach sample shall be less than 100 mm/min.

ificial'weathering test

wide, 1 mm

the nearest

ble to cool to

hall be carried out-on five tube samples approximately 350 mm in length, using the procedur¢ specified in

Use a sui

able Tadiation source with reproduceabte Spectrum and constant output as specified m 1SO

4892-2. The

preferred test device is a xenon arc test cabinet. Other cabinets using other types of light sources, for example an
open-flame carbon arc, are acceptable, subject to agreement between the tube manufacturer and the end user.

Place three samples of one size of tube (12 mm x 1,5 mm) of about 150 mm length facing the lamp, ensuring that
there is no movement of the samples during the test.

Expose samples to radiation according to method A of ISO 4892-2 or ISO 4892-4 with 550 W/m?Z irradiance:

a) for 750 h with the xenon arc lamp, at (55 £ 3) °C, or

b) for 400 h with an open-flame carbon arc lamp, at (65 + 3) °C.
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The test shall be carried out with water spray cycles, (18 £ 0,5) min spraying time and (102 £ 0,5) min dry interval,
at a relative humidity of (65 £ 5) % for the dry interval.

Remove the samples from the cabinet and then assemble with end fittings. Subject the samples to a burst test at a
temperature of 23 °C (in accordance with 7.2.1.1). All samples shall withstand 4 MPa (40 bar) for 1 MPa (10 bar)
tubes [5 MPa (50 bar) for 1,25 MPa (12,5 bar) tubes] and at least 80 % of the burst pressure at 23 °C initially
measured on samples from the same batch. The burst area shall be ductile. Brittle fractures shall be regarded as
failures.

10
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Annex A
(normative)

ISO 7628-2:1998(E)

Characteristics of the appropriate PA11, PA12 and TEEE materials

This annex defines those PA11 types, PA12 types and TEEE types of materials which are currently used for tubing
in air brake systems.

Al Sp

Table A.1

pcific characteristics

gives the characteristics of materials to be used for air brake systems.

11
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Table A.1

"Buign) axeuq J1e 1oy [eusjew jo sapelb ajqe|ieae Ajuowwo

(0, 02 :ainjesedwa) By 91°g :

‘0 po

sjousp v pue g ‘g ‘| sedA| (|
‘g|qeoidde joN (0

beo|) €€ 1 0S| 0} Buipioooy  (

"L0€ OS| 01 Buipioooy  (
‘201671 OS| PuBgY2s 0S| 0} Buipioooe ‘sadhy 333 104 24281 OSI PUE 2-225 0S| 01 Bupioooe ‘sedhl ZLyd pue L1yd 104  (
"2’V osne|o o} Buipioooy

"/2¥9 0S| 01 Buipiosoy
jew gy Le 0S| 01 Buipiodsoy  (

"€811L 0S| 01 Buipioooy  (
‘L-0L6¥ L OSI 01 Buipioooy  (

‘L-p/81 OS] 01 Buipiosoy (|

b
l

N O T W O N~ 0O

(goVed
Loig'e (01— o o (T (0r=7 o — o — (T uw o1/6 MOj} SSeW ol
ov— 0v2 0100¢ | 04201002 | 0V2 01002 | OVZ 01002 | ObZ Ol 002 0v2 01002 | 0¥2 01002 | Ove o1 002 B/1w @'®quinu A}IsooSIA
0S¥ 01062 | 009 010G | OSP OLOSE | 00S 01 00F | 0S¥ 01 0SE | 0S¥ 01 05e 009 0} 0S¥ | 0S5y 01 0sE | osh o1 osel| edin (/Shinpow 8|isus |
GOQ MN
Ig= le= Se = G = 2= o= L= 2c = 02 = ediN e yibueans dooH
(U100
€s 2F6 Z2T8 A A 2F vl Z2T6 Z2F0lL ZFPL % s|qeoenxy
@929352
STLL2 STYLL SF S8l S¥elL SFZLlL SFZLL ST 8L §x 28l S¥e8l Do Buneiy
921 0122'L |€0'L OV IO [ ¥0'L 0120k | +0°L OV LO'L | $O'L O LO'L | ¥O'L 01 20°L | S0'Loreo't |90° 101Gl | 90°L 01 $0' I — efusueQ
mvedAl | (eedhL | (zedAL | (1 edAL (e 8dAL ) (1 adAyL
IH3 ‘D3INLd ¢H3 (TH3 alEl
/LbdL (THI'dIH-21vd ‘d-2Lvd ‘dIH-LLVd ‘d-L1vd nun JnsualorIRYy)
zodA1 3331 sadA1 Z1Lvd sadA) L1vd

12


https://standardsiso.com/api/?name=55655f5c298f36124c7c88adfea759b4

©1SO

ISO 7628-2:1998(E)

A.2 Determination of the hoop strength at 23 °C

The hoop strength at 23 °C is calculated using the following formula:

D, -e
< 1

Oogoc =
23°C = PBpzec X Hg

where

023 °C

is the hoop strength at 23 °C, expressed in megapascals;

is the burst pressure at 23 °C. according to 7.2.1.1 and 7.2.2.2. expressed in megapasca

Pa,;
D,

e

is the maximum outer diameter measured on a sample to be burst, expressed in millimetr

is the minimum thickness measured on a sample to be burst, expressed in millimetres.
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Annex B
(normative)

Alternative method for leak detection in leak-proof testing

B.1 Apparatus

See figures B.1 and B.2.

B.2 Proc

bdure

Carry out the¢ following operations to detect leaks in leak proof (or pressure resistance) testing (See‘annex

a)
b)
c)
d)
e)
f)
9)
h)

i)

)

14

select tq
remove
remove
insert th
slide sili

position

st chamber to suit tube size;

test chamber end cap complete with glass sight tube;

gland nut and silicone sealing ring;

e tube sample to be tested with fitting already assembled into.the test chamber;
cone sealing ring and gland nut onto the tube;

test fitting in chamber and tighten gland nut;

examing silicone sealing ring on test chamber head andxeplace head. Tighten;

connect

fill test
chambeg

turn off
with sig
open ve
pump m
close ve

insert te

test assembly to a high pressure line with @suitable adaptor;

chamber with oil and continue to flush' oil through until as much air as possible is forced
r

pil discharge tap;

Nt glass vertical, allow air, in the oil to collect at top of sight glass;
nt valve at top of Sight glass cove;

ore oil through tntil all air is removed from top of sight glass;

nt valve;

st'chamber into hot or cold chamber;

carry out temperature test;

open ol

pressuri

discharge tap;

ze test tube to 150 % of the working pressure;

observe if air bubbles appear in glass sight tube;

fulfil test conditions as in clause D.4;

replace

silicone sealing rings after 20 tests.

©1SO
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1  Air blged-screw
2  Silicone seals
3  Sight glass
4  Silicone seals
5  Testfitting
6  Test chamber body
7 Seals
8 Bleed oil delivery pipe
9 Bleed oil return pipe

[EnY
o

Test tube

Figure B.1 — Apparatus used for leak test
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Air oil blg
Sight tu
Oil hamd
Test chal
Test tubg

ed screw

e

pump blead
mber

h

Bleed oi

dnli\/pry pipn

"

—12

Oil return pipe
Shut off valve
High pressure valve

Qil tank

Pressure reducer valve
Neutral gas cylinder

Figure B.2 — Diagram of assembly for the leak test
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Annex C
(normative)

Cold impact apparatus

C.1 Apparatus

The apparatus shall be in accordance with clause 5 of ISO 179-1:—, except for the following:

— subclpuse51#

The gtriking edge of the pendulum shall be as shown in figure C.1.
— subclpuse 5.1.6
Two $pecimen supports shall be used to retain the tube.

The qupports shall be in accordance with figure C.2 and table C.1.

Dimensions in millimetres

10

FigureC.1 — Pendulum striker
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Dimensions in millimetres
Surface texture Ra = 6,3 um

e

a) Assembled support showing tube sample in position

A-A

0
20,15 -0,05

Q
,,,,,, + f,,,,,,,
. - 3 I
5
A +0,1 =
69 0
5
b) Part 1 (material: general purpose steel wjth a tensile strength of 370 N/mm 2 to 450 mm 2)
B-B
B | 20 0,1
1 ;
"W o o T HL L w
e 2N N N
ﬁ +0,1 28 ©
69.2 0
80

c) Part 2 [material: palvamid (PA) unsaturated palvester (1IP) epoxynlastic (EP)]
7 t L = RO = ER0A =

Key

Part 2

Tube sample
Pendulum swing
Part 1

Dimensions 6 and 32, and the elongated hole may be changed to fit with any given apparatus.

S g~ W N P

Dimensions shall be such that the impact of the striking edge is in the centre of the specimen.

Figure C.2 — Sample support

18
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The supports shall be firmly fixed to the lower part of the frame so that:

a) the supporting surfaces of the two supports are in line with each other

Table C.1

Dimensions in millimetres

ISO 7628-2:1998(E)

D,

12

16

D,

17

17

and perpendicular to the pendulum

swing plane;
b) the frpnt ends of the supports with the radius of 4 mm face each Otner,
c) the distance between supports is in accordance with table C.2.
Table C.2
Pimensions in millimetres

oy 4 6 8 12 16

Distance between supports 35 40 50 60 7
The suppgrts shall be adjusted in such a way that the impact of the strikingedge is in the middle of the
within £ 05 mm.
The test gpparatus shall have the following characteristics:

— impa

— veloc

C.2 Pr

The test p

Furthermd

specimen

't energy: 7,5 J;

ty at impact: 3,8 m/s (£ 5 %).

pcedure

rocedure shall be in accordance with ISO 179-1.

re, the specimens shall bejstraightened and kept in a straight position. Pins may be inserteq
straight but must be removed before testing.

WO supports

to keep the

19
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Annex D

(normative)

Tests on tube assemblies (tube with end fittings)

D.1 General

©1SO

These tests shall be performed with approved end fittings (see 5.1). The same type of fittings shall be used

throughout all tests of this annex.

For the purpose of these tests, the tube assembly samples shall be at least 72 h old. Unless otherwise stated, the
tests are pefformed at an ambient temperature of (23 + 2) °C, a relative humidity between 45 %(Cand 15 %, and

unpressurized.

D.2 List gf tests according to tube material

Depending gn the material of the tube, table D.1 defines the list of appropriate tests'to be performed on all sizes of
the tube asspmblies. An “X” means the test item shall apply to the corresponding-material.

Table D.1 — List of tests

Test item PA11 types U PA12 types D TEEE types V) Other maferial
Tensile X X X X
Leak X X X X
Pulsating|pressure fatigue X X X X
Vibration X X X X
Stress cracking? X X

1) PA11 types, PA12 types and TEEE types are defired in annex A.
2) Applicable only when fir-tree fittings are used.

D.3 Tengile test

This test shall be conducted 6n,three samples of tube assemblies. The tube length shall be 150 mm between the

end fittings.

Subject each tube assembly via the end fittings to an axial tensile force specified in table D.2 at|a rate of

25 mm/min.

No Iooseninglg or-pull off shall occur. Neither the tube nor the fittings shall fail.

Table D.2 — Minimum applied tensile force

Qutside diameter , mm

4

6

8

12

16

Minimum tensile force

,N

170

300

450

900

1200

D.4 Leak test

The test shall be carried out on three tube assemblies and consists of a temperature cycle from + 100 °C to — 40 °C.
The tube assemblies shall be held under pressure with inert gas or dry air. The free length of the tube shall be at

least 150 mm.
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