INTERNATIONAL
STANDARD

ISO
8829

First edition
1990-02-01

Aerospace — Polytetrafluoroethylene (P[TFE)

hose assemblies — Test methods

Aéronautique et espace — Tuyauteries flexibles en polytétrafluoréthyléne (PTFE) —

Méthodes d’essai

,

2
|||I||||”1

I
U||||||nu....,...........

H

Reference number
1ISO 8829 : 1990 (E)


https://standardsiso.com/api/?name=fb35319c7e43e4d02efbe1c615e8a702

1SO 8829 : 1990 (E)

Foreword

ISO (the Internat|onal 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 i} a subject for which a technical committee has been established has
the right to be r¢presented on that committee. International organizations, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work. ISO
collaborates closgly with the International Electrotechnical Commission (IEC) on all
matters of electrgtechnical standardization.

Draft Internationll Standards adopted by the technical committees are circulated to
the member bodig¢s for approval before their acceptance as International Standards by,
the ISO Council. [They are approved in accordance with ISO procedures requiring ‘at
least 75 % approyal by the member bodies voting.

International Stadeard ISO 8829 was prepared by Technical Committee 1SO/TC 20,
Aircraft and spacg vehicles.

Annex A of this Ipternational Standard is for information only.
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Introduction

This International Standard is intended to standardize the test methofls for qualifica-
tion of polytetrafluoroethylene (PTFE) hose and hose assemblies used in aircraft fluid
systems. The tests are intended to simulate the most strenuous demands encountered
in aircraft. Compliance with these test methods™is nhecessary for hose and hose
assemblies which are used in systems where a malfanction could affect the safety of
flight.
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INTERNATIONAL STANDARD

1SO 8829 : 1990 (E)

Aerospace — Polytetrafluoroethylene (PTFE) hose

assemblies — Test methods

This International Standard specifies test methods for flexible
polytetraflugroethylene (PTFE) hose and hose assemblies used
in aircraft fluid systems in the pressure and temperature ranges
covered by |pressure classes B, D and E, and temperature
types 1, Il and 1l as specified in ISO 6771.

This International Standard applies to the hose and the hose
coupling. Thee tests and assembly requirements for the connec-
ting end fittings are covered in the procurement specification.

It is applicaljle when reference is made to it in a procurement
specification| or other definition document.

NOTE — Fluidls used for the tests are listed in annex A.

2 Normative references

The following standards contain provisions which; through
reference in fhis text, constitute provisions of this International
Standard. the time of publication, the editions indicated
were valid. All standards are subject to revision; and parties to
agreements based on this international Standard are encouraged
to investigale the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and
registers of currently-valid International Stan-

: 1984, Aircraft-— Environmental conditions and
test proceduyes for airborne equipment — Resistance to fire in
designated fire zones.

ISO 6771 : 1

7, Aerospace — Fluid systems and components
— Pressure i

tone
TOH0T

3.1 room temperature: Temperaturein th¢ test laboratory
between 15 °C and 32 °C.

3.2 fire sleeve: Flamé--and heat-retardant element, normally
tubular, slipped overithe hose assembly and |fastened to the
hose fitting.

3.3 fire-cuff: Flame- and fire-retardant elgment, normally
(silicone) rubber, moulded over the hose and hose fittings.

4 Tests on PTFE inner tubes
4.1 Density and relative density

4.1.1 Principle

This test is intended to control the crystallinity of PTFE inner
tubes.

4.1.2 Test methods

The relative density of the PTFE tubing shall [be measured in
accordance with ISO 7258, method A or methofd B. The density
of the PTFE tubing shall be measured in accordance with
ISO 7258, method C.

1ISO 6772 : 1988, Aerospace — Fluid systems — Impulse testing
of hydraulic hose, tubing and fitting assemblies.

ISO 6773 : 1982, Aerospace fluid systems — Thermal shock
testing of piping and fittings.

ISO 7258 : 1984, Polytetrafluoroethylene (PTFE) tubing for
aerospace applications — Methods for the determination of the
density and relative density.

3 Definitions

For the purposes of this International Standard, the following
definitions apply.

4.2 Tensile tests

4.2.1 Principle

This test is intended to determine the mechanical properties of
the PTFE tubing.

4.2.2 Preconditioning

Test specimens shall be conditioned for at least 2 h at room
temperature.
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4.2.3 Apparatus

4.2.3.1 Testing machine

Test shall be carried out using a power-driven machine which is
capable of maintaining a uniform rate of jaw separation at
50 mm/min and which has a suitable dynamometer and a
device for measuring the force applied within £ 2 %. If the
capacity range cannot be changed during a test, as in the case
of pendulum dynamometers, the force applied at breaking
point shall be measured within + 2 %, and the smallest tensile
force measured towithin + 10 9% If the

Dimensions in millimetres

79 min.

15,88 20,1

dynamometer is ¢f the compensating type for measuring tensile
stress directly, means shall be provided to make adjustments
for the cross-sectional area of the test specimen. The response
of the recorder shall be sufficiently rapid that the force applied
is measured acpurately during the elongation of the test
specimen to bredking point. If the test machine is not equipped

with a recorder,
fracture, the ma
machines shall
increments of 10

4.2.3.2 Microm

shall be capable

device shall be provided that indicates, after
imum force applied during elongation. Testing
be capable of measuring elongation in
%.

eter

of exerting a pressure of 22 kPa + 5 kPa on

The micrometer ]sed for measuring flat test specimen thickness

the test specim
+ 0,025 mm.

NOTE — Dial micrg
a circular foot 6,34
circular foot 3,2 m
specified above. A
thickness of test s
foot unless the co

ns and of measuring the thickness to within

bmeters exerting either a force of 0,8 N + 0,15 N on
mm in diameter or a force of 0,1 N + 0,04 Non a
m in diameter conform to the pressure requirement

micrometer should not be used to measure, the
ecimens narrower in width than the diameter of\the
tact pressure is properly adjusted.

4.2.4 Calibratipn of testing machine

The testing mac

hine shall be calibrated.

If the dynamometer is of the strain-gauge type, the test

machine shall
regular intervals,

calibrated at-ong’ or more forces daily at

425 Test sp]cimens

The specimens

hall.be in accordance with figure 1.

4,7540,05

23 +1
- 37 8 mify.

Figure 1 — Test specimen for tensile test

4.2.6 Determination 6f tensile strength and glongation

4.2.6.1 Procedure

Place the test'specimens (see 4.2.5) in the jaws of the testing
machine (4:2:3.1), taking care to adjust the spetimen sym-
metrically’so that the tension will be distributed unjformly over
the cross-section. Start the machine and note cont|nuously the
distance between the jaws, taking care to avoid parallax. At
fracture, measure and record the elongation to [the nearest
10 % on the scale.

4.2.6.2 Expression of results

Calculate the tensile strength, R,,, in newtons |per square
millimetre", using the following equation:

R, =F/S
where

F is the measured force, in newtons, required to fracture
the test specimens;

S is the cross-sectional area, in square millimgtres, of the
test specimen before application of force.

Calculate the percentage total elongation at fracturg, 4, using
the following equation:

NOTE — Careful maintenance of the cutting edges of the die is
extremely important and can be achieved by light daily honing and
touching up of the cutting edges with jeweller's hard honing stones.
The condition of the die may be assessed by determining the breaking
point on any series of broken test specimens. When broken test
specimens are removed from the jaws of the test machine, it is advan-
tageous to pile these test specimens and note if there is any tendency
to break at or near the same portion of each test specimen. Breaking
points consistently occurring at the same place may be an indication
that the die is dull, nicked or bent at that particular position.

1 1N/mm2 = 1 MPa

(L, - L
At=(—“7——°)x1oo
o

where

L, is the length measured between the jaws at fracture of
the test specimen;

L, is the original length measured between the jaws
before application of force.
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4.3 Rolling and proof pressure tests

1SO 8829 : 1990 (E)

Table 3 — Proof pressures
Pressures in kilopascals

4.3.1 Principle Proof pressures
. H Class B Classes D and E
This test is intended to check that there are no flaws in the ose 21 000 kP
: size 10 500 kP ‘ p
sintered tube. ( a) and 28 000 kPa)
hose hose
4.3.2 Rolling test — Procedure DN 05 2690 N
DN 06 2 480 2620
. . . DN 08 2 000 —
Pass each tub_e,- in a_smgle pass, through six s_ets of metal DN 10 1590 1930
rollers so th ral flex-
" " DN-12 1240 1 520
ings specifieq in table 1; rollers shall be arranged to prevent in- DN 16 1170 170
advertent rotption in the tube. It is assumed that the tube is in a DN 20 965 890
horizontal pasition and that pressure of the first set of rollers is DN 25 621 660
exerted vertigally; angles given for the final three sets of rollers DN 32 448 660
may be taker) as either clockwise or counterclockwise from the DN 40 310 -
vertical diameter of the tube. Roller angles shall be as specified
in table 1. A [tolerance of + 2° is allowed on each roller angle.
The roller gap dimensions shall not be larger than those
specified in table 2 for each size.
4.4 Electrical conductivity test
Taple 1 — Roller functions and angles
9 441 Preconditioning
Set of metal T ¢ . Roller
rollers ype of action angle The testspecimen shall be a 350 mm length of RTFE hose tube,
] Flattening 0° with (braid removed. The inner surface of th¢ tube shall be
. o washed first with solvent (test fluid No. 1; se¢ annex A) and
2 Flattening 90 . .
. ° then with isopropy! alcohol (test fluid No. 2; dee annex A) to
3 Rounding 0 . L
. o remove surface contamination. The inside of| the tube shall
4 Flattening a5 then be thoroughly dried at room t t
5 Flattening 1350 en be thoroughly dried at room temperature
6 Rounding 45°
4.4.2 Procedure
Table 2 — Roller gap dimensions Arrange the test specimen vertically as shown |n figure 2. The
Dimensions in millimetres relative humidity shall be kept below 70 %. Apply 1 000 V d.c.
Flattening gap Rounding gap between the upper and lower (_alectrodes (salt V\La’fer squtior_1 or
max. max. mercury). The salt water solution shall be a solyition of sodium
hloride i i = 4 .
Classes Closses chloride in chemically pure water [0 (NaCl) 50 g/l
H D and E D and E
s?z? Class B (21 :or; RG Class B 21 :02 \Pa Measure the current with an instrument having a sensitivity of
(10 500 kPa) o @1 (10 500 kPa) and atleast 1 pA (=1 x 10-6 A).
hose | 5900 kPa)| "% | 28000 kPa)
hose hose
DN 05 52 - 55 - 5 Tests on hoses and hose assemblies
DN 06 556, | 71 5,56 6,4
DN 08 55 — 6,4 - 51 Str .
DN 10 55 YA 79 8,3 ess degradation test |
DN 12 59 8,3 9,5 11,9
DN 16 6,4 83 12,7 14,7 5.1.1 Principle
DN 20 6,4 8,3 12,7 17,5
DN 25 6,4 8,3 19,1 21 This test is intended to verify that the hose inner tube has been
DN 32 7.9 11,1 22,2 25,4 sintered and quenched to the proper crystallinity to eliminate
DN 40 9,5 — 31,8 - stress cracking or creep with subsequent leakage.

4.3.3 Proof pressure test — Procedure

After the roll test, hold the tube for not less than 2 min at proof
pressures as shown in table 3, using water or air as the test
medium.

5.1.2 Classes E and D (21 000 kPa and 28 000 kPa)
hose — Procedure

5.1.2.1 Fill the hose assemblies with a high-temperature test
fluid (test fluid No. 3; see annex A) and place in an oven
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1000V d.c. —

Dimensions in millimetres
Conductor tube

Vent

—_——_—— —

o)
25, 50

Probe

250

[Va]
o~

maintained at 204 °C * 5 °C. Apply to the hose assemblies the
nominal working pressure specified in- the’ procurement
specification.

do not come intp contact with parts’ of the oven that are at a

Precautions sha} be taken to ensurethat the hose assemblies
higher temperatyre.

5.1.2.2 After at least.20 h at 204 °C, gradually release the
pressure, remove the@assemblies from the oven, drain and cool,
to room temperatutre; Then flush the assemblies with a quantity
of fresh high-t i i : e

Figure 2 — Test set-up for electrical conductivity test on inner tubes

Upper electrode
(mercury or salt water solution)

Non-metallic plug
O-ring

_1
|
|
|

Q ! Vent (if any)

| Polytetrafluoroethyléne (PTFE)
|
|
|
|
|
|
|
I

(tube hose innér liner)

Non-metallic container

Lower electrode
(mercury or salt water solution)

fluid No. 5; see annex A) and place in an oven for 1 h at a
temperature of 70 °C = 5 °C.

5.1.2.6 Within 8 h after the drying process has|been com-
pleted, remove the hose assemblies from the oven, cool to
room temperature, and then subject to a pneumdtic effusion
(air under water) test. For this test, install the hosg assemblies
in a test set-up constructed similarly to that showr in figure 3.

5.1.2.7 Immerse the test set-up with the hose asgemblies in-
stalled in water. Apply nominal pressure for 15 min ro allow any

annex A) equivalent in volume to at least twice the volume of
the test specimen volume, and drain.

5.1.2.3 Fill the hose assemblies with hydraulic test fluid (test
fluid No. 4; see annex A). Apply to the hose assemblies the
nominal working pressure specified in the procurement
specification and hold that pressure for at least 2 h at room
temperature.

5.1.2.4 Repeat the procedure specified in 5.1.2.1t0 5.1.2.3 a
total of three times.

5.1.2.5 Within 4 h after the final pressurization period of 2 h,
drain the hose assemblies, flush with trichloroethylene (test

entrapped air in the hose to escape.

5.1.2.8 Hold the pressure for a further period of 5 min, during
which time collect the gas escaping from the test specimen,
including the juncture of the hose and the fitting, but not
including the fitting nut. After the pressurization period of
5 min, calculate the average rate of effusion through the hose
and two fittings expressed as millilitres per minute per metre of
the hose length. ‘

5.1.3 Class B (10 500 kPa) hose — Procedure

The hose assemblies shall be tested in the same manner as
specified in 5.1.2 except that the test temperature shall be
232 °C (instead of 204 °C).
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5.2 Pneumatic effusion test

5.2.1 Principle

This test is intended to show that the hose inner tube does not
have excessive porosity.

5.2.2 Procedure

Subject the hose assemblies for 1 h to nominal pressure using
dry air or nitrogen gas (N,) at room temperature. Collect and

1ISO 8829 : 1990 (E)

flare out as shown in figure 4 to prevent contact with the end of
the PTFE hose. One steel adaptator of appropriate size shall be
fitted as shown in figure 4.

5.3.3 Procedure

Arrange the test specimen vertically as shown in figure 4. The
relative humidity shall be kept below 70 %. Apply 1 000 V d.c.
between the upper (salt water solution or mercury) electrode
and the lower (adaptor) electrode. The salt water solution shall
be a solution of sodium chloride in chemically pure water
[o(NaCl) = 450 g/1]

measure the|gas escaping from the hose assembly during the
second half-hour, using the water displacement method and an

air-collecting device similar to that shown in figure 3.

The fluid in
treated for

the test set-up shall be water which has been
bH control and wetting of the hose by adding

1,5 % (V/V) of water softener or wetting agent.

5.3 Electtical conductivity test

5.3.1 Print]:ple

This test is i
ductive to p|
which could
5.3.2 Prec

The test spe

shall be wi

tended to show that the hose is sufficiently con-
tevent build-up of excessive electrostatic charges
cause arcing and pin holes.

bnditioning

timen shall be a length of hose (with braid and one

shed first with solvent (test fluid Nox\I; see

end fitting) %s shown in figure 4. The inner surface of the.tube

annex A), a
annex A) to

d then with isopropyl alcohol (test fluid\No. 2; see
emove surface contamination. Thethose shall then

be thoroughly dried at room temperature. Theiwire braid shall

Air or nitrogen gas
source

Inverted graduated flask

Measure the current with an instrument havinJ; a sensitivity of
atleast 1 JA (= 1 x 106 A).

5.4 Visual and dimensional'inspection

Hose assemblies shall be inspected using the rjormal tools and
procedures.

5.5 Determination of elongation or dontraction

5.5.1 Principle

This test'is intended to check that the proper reinforcing angle
was used.

5.5.2 Procedure

Hold the unpressurized hose in a straight positjon, mark off on
the hose a gauge length of 250 mm and then $ubject the hose
to the nominal operating pressure specified in the procurement
specification. After at least 5 min and with the|hose length still
pressurized, measure the gauge length anfl calculate the
change in length.

Funnel to cover hose plus
one-half of each socket]

CARRARRRARRARRARRAN

Water bath

Hose assembly under test

Figure 3 — Test set-up for pneumatic effusion tests
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Dimensions in millimetres

?:Il—:-———— Conductor threaded into ring

1
L

1000V d.c.

4|1}

Flare braid(s)/spiral

\lent

Upper electrode
(mercury or salt water solution)

Non-metallic ring

O-ring

|[4a@——— PTFE hose

£

ey Hose braid/spiral

1
~45  leg “Fitting body

“~

s—— Fitting nut

/ Vent (alternative)

T -
1 1
Adaptor
(insulate electrode from ground)

5.6 Volumettic expansion test

5.6.1 Principle

This test is intenfled to\determine the increase in volume that
occurs when a hpse assembly is pressurized.

1

Figure 4 — Test sef-up for electrical conductivity test on hoses and hose assemblies

5.6.3 Procedure

5.6.3.1 Install the hose assembly to be tested in the test set-
up as shown in figure 5.

5.6.3.2 Set the three-way valve to the position indicated in
figure 5.

5.6.2 Apparatus

The test set-up, shown in figure 5, shall be designed in such a
way that air pockets cannot form. There shall be only one low
point between the reservoir and the pump (see figure 5). The
internal passages shall not have constrictions or surface
roughness that could allow air pockets. The hose end fittings
and system tubes shall be both strong and rigid enough to
allow only negligible expansion under test pressure. The test
fluid shall be distilled water. The pump pressure shall be
increased at a rate of 2 000 kPa/s to 3 000 kPa/s.

Before installing the hose assembly, measure the volumetric
expansion of the test set-up (see 5.6.3.9).

5.6.3.3 Open valve B and close valve A.

5.6.3.4 Operate the pump until the water is visible in the
graduated glass tube.

5.6.3.56 Close valve B. Subject the hose assembly to the
appropriate proof pressure for 3 min and check the system for
leakage.

5.6.3.6 Open valve B. Bring the water level in the graduated
glass tube to zero, using the pump and valve A.

5.6.3.7 Close valve B. Raise the pressure in the system to the
appropriate test pressure and hold there for 3 min to 6 min.
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5.6.3.8 Close the three-way valve, and open valve B.

5.6.3.9 The increase in the volume of the hose assembly is in-
dicated by the difference in level in the graduated tube. Sub-
tract from the value obtained the value for the expansion of the
rest of the test system which has been measured beforehand
(see 5.6.2).

1SO 8829 : 1990 (E)

5.7 Leakage test

5.7.1 Principle

This test is intended to demonstrate that the hose will not leak
or rupture at 70 % of the minimum required burst pressure.

/— Tank of distilled water

= AN

T
.&t
>x
=
—~

2/§«
2/2)2

;;

|
.

AT AT AE
S S S T
A A A A A

= M
A
N

|

Countrr—weight for that part I—
of the|installation which is °
locatef above the hose assembly

Pressure gauge \

/— Graduated glass thbe

/_ Valve A

/Valve B

Hose assembly under test

Three-way valve

Pump /

/—Graduated glass container

Figure 5 — Test set-up for volumetric expansion test
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5.7.2 Procedure

Pressurize the hose assemblies with water or system fluid to
70 % of the minimum burst pressure at the room temperature
specified in the procurement specification and hold for at least
5 min. Reduce the pressure to 0 kPa; then raise the pressure
again to 70 % of the minimum burst pressure at room tempera-
ture for a final check lasting 5 min.

5.8 Proof pressure test

5.8.1 Principle

5.9.4 Burst pressure test at high temperature
Fill the hose assemblies with a suitable test fluid.

Soak class B (10 500 kPa) hose assemblies for 1 h at ambient
and fluid temperatures of 232 °C + 5 °C; soak all other hose
assemblies at 204 °C + 5 °C. After 1 h, raise the pressure to
the rated operating pressure and hold there for 5 min. Increase
the pressure at a rate of 150 000 kPa/min + 37 500 kPa/min
until rupture or leakage occurs. Record the type of failure and
the pressure at which it occurred.

This test is intendpd to verify the structural integrity of a hose

assembly prior to

5.8.2 Procedur¢

5.8.2.1 All hose

use.

assemblies

The test fluid may|be either water or system fiuid. Test all hose

assemblies to the

proof pressure specified in the procurement

specification for af least 30 s and not more than 5 min.

5.8.2.2 Hose as:

emblies having fire sleeves or cuffs

Water shall be used as the test medium for proof pressure
testing of hose assemblies having fire sleeves. Prior to the in-
stallation of cuffg or sleeves on the fittings, hold the proof
pressure for at legst 2 min, during which time any fire sleeves

installed on the t
end fittings.

st specimens shall be pulled back from the

The proof test shpll be repeated if the temperature is applied
when fitting fire quffs or sleeves.

5.9 Burst pregsure tests

5.9.1. Principle

These tests are infended to establish failure mode under over-

pressure at room

tfemperature and at-high temperature.

5.9.2 Test conditions

The hose assemb
the end opposite
assemblies shall b

ies shall'be tested in the straight condition,
to the ‘pressure source being left free. The
E observed throughout the tests.

The burst pressure at high temperature shall be as gpecified in
the procurement specification; for hose assembligs for fluid
systems of class B {10 500 kPa) and over, the'burst pressure at
high temperature shall never be less than“three[times the
nominal pressure.

5.10 Impulse test

5.10.1 Principle

This test is intended towerify the service life of a hos¢ assembly
when exposed to hydraulic pressure cycling and sufging.

5.10.2 Preconditioning

Prior to{testing, the hose assemblies shall be aged and/or
exposed to a salt solution soak test if so specified [n the pro-
curement specification.

5.10.3 Procedure

5.10.3.1 Connect the hose assemblies to rigid supgorts in the
test rig and bend through 180° to the appropriate minimum
bend radius specified in the procurement specificatipn.

5.10.3.2 Using system fluid or a high-temperaturg test fluid
(test fluids Nos. 3, 6 and 7 or equivalent; see annex A\), subject
hose assemblies for fluid systems of class B (10 kPa) and
above to impulse testing in accordance with 1ISO 67f2. During
the test, the fluid and ambient temperatures shgll vary as
specified in ISO 6772. The test shall be run in such{ a manner
that the hose assemblies are submitted to at least twg complete
temperature cycles.

Flexure test

5.9.3 Burst pressure test at room temperature

The test fluid shall be hydraulic fluid or water.

Fill the hose assemblies with the test fluid to pressure
and increase the pressure at a rate of 150 000 kPa/min
+ 37 500 kPa/min until the assemblies burst. Record the type

of failure and the

pressure at which it occurred.

The hose assemblies for fluid systems of burst pressure at room

temperature shall

be as specified in the procurement specifica-

tion; for class B (10 500 kPa) and over, the burst pressure at
room temperature shall never be less than four times the

nominal pressure.

5.11.1 Principle

This test is intended to demonstrate the flexure fatigue perfor-
mance of hose braids and fitting attachments.

5.11.2 Procedure

5.11.2.1 Fill the hose assemblies with system fiuid (test fluids
Nos. 6 and 7, or equivalent; see annex A) and mount in the
flexure test set-up shown in figure 6.

5.11.2.2 Maintain the test assemblies without pressure and
without flexing at a temperature of —55 °C + 1 °C for at least
1h.
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