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INTERNATIONAL STANDARD

1SO 3633:1991(E)

Unplasticized poly(vinyl chloride) (PVC-U) pipes and fittings for
soil and waste discharge (low and high temperature) systems

ute provisions
time of publi-
alid. All stan-
nd parties to
onal Standard

b standards in-

inside builldings — opeciiications

1 Scoge origin, provided chemijcal and templerature resist-
ance is taken intg @ecount.
2 Normative references

This Intennational Standard lays down the specifica-

tions for |unplasticized poly(vinyl chloride) (PVC-U) The folléwing standards contain prgvisions which,

pipes angl fittings, with nominal outside diameters throughireference in this text, consti

of 16 mm|to 400 mm, intended for domestic installa- of this“International Standard. At thq

tions insifle buildings for cation, the editions indicated were
dards are subject to revision, a

a) soil and waste discharge pipe lines (including the agreements based on this Internat

ventilation of these pipes), and are encouraged to investigate the pdssibility of ap-

plying the most recent editions of th

b) internpl rainwater pipes dicated below. Members of IEC and

for the t
(low and

NOTE 1
erence sf
ISO/TR 70
national rg

There arg
type B) fd

— type A
secon
rainw

Fansportation of domestic wastg\waters"
high temperature).

For other uses of these pipessand fittings, ref-
ould be made to the gelevant section of
D4, to the manufacturer s“instructions and to
gulations.

two types of pip€es and fittings (type A and
r such discharge systems:

, which.8hall be used only for primary and
dary _Ventilation pipework and internal
hterlapplications;

registers of currently valid Internatior

1ISO 161-1:1978, Thermoplastics pipes
port of fluids — Nominal outside
nominal pressures -— Part 1. Metric s

ISO 265-1:1988, Pipes and fittings of |
als — Fittings for domestic and indust
— Basic dimensions: Melric seri
Unplasticized poly(viny! chloride) (P

1SO 580:1990, Injection-moulded
poly(vinyl chloride) (PVC-U) fittings
Test method and basic specifications.

ISO maintain
al Standards.

for the trans-
diameters and
bries.

blastics materi-
ial waste pipes
es — Part 1:
Cc-U).

unplasticized
— Oven test —

IS0 1043-14:1987 Plastics — Symbols

- Part 1: Basic

— type B whith shatt—be usedfor soit—and-—waste
discharge systems and may also be used for any
type A application.

This International Standard may also be applied to

pipes, fitt

ings and joints for discharges of industrial

polymers and their special characteristics.

ISO 2505:1981,

Unplasticized polyvinyl

chloride

(PVC) pipes —- Longitudinal reversion — Test meth-

ods and specification.

1) For the definition of the term “domestic waste waters” refer to annex A or, alternatively, to national regulations.
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ISO 2507:1982, Unplasticized polyvinyl chloride
(PVC) pipes and fittings — Vicat softening tempera-
ture — Test method and specification.

SO 3127:1980,

Unplasticized polyvinyl chloride

(PVC) pipes for the transport of fluids — Determi-
nation and specification of resistance to external

blows.

1SO 3606:1976,
(PVC) pipes —

Unplasticized polyvinyl chloride
Tolerances on outside diameters and

wall thicknesses.

ISO 4435:1991,
(PVC-U) pipes

sewerage syste

ISO/TR 7024:19

ommended pra
of unplag

tion
sanitary pipew
buildings.

1ISO 8283-1:1991,
mensions of sg

tems inside
poly(vinyl ch

poly(viny!l chlor

3 Material

3.1 The matd

poly(viny!l chlo
only those add

manufacture of
chanical streng

3.2 The use
work material
International S

work material 5

3.3 Pipes and
| ageing@nd ultraviolet (UV) light.

against therma

NOTE 2 Resis
ISO/TC 138.

411 Nominal outside diameter and wall thickness

Nominal outside diameters and wall thicknesses are
classified into two size ranges: a primary size range
(see table 1 and table 2) and a secondary size range
(see table3 and table4). If dimensions other than
those given for the primary size range are neces-
sary, they shall be selected from the secondary size
range.

Unplasticized poly(vinyl chloride)
and fittings for buried drainage and
Ims — Specifications.

B5, Above-ground drainage — Rec-
ctice and techniques for the installa-
ticized polyvinyl chloride (PVC-U)
brk for above-ground systems inside

Plastics pipes and fittings — Di-
ckets and spigots for discharge sys-

buildings — Part 1. Unplasticized
oride) (PVC-U) and chlorinated
ide) (PVC-C).

brial shall consist substantially of
ride) (PVC) to which may be added
tives that are needed to facilitate-the
pipes and fittings having good mie-
th and opacity.

bf the manufacturer’s own clean re-
from pipes and fittings)made to this
andard is permissible. No other re-
hall be used.

fittings shall.be sufficiently stabilized

angé to UV light is under study within

4.1.1.1 Primary size range

Table 1 — Nominal outside diameter, — Primpary size
range
Dimensions in [millimetres

40 50 75 90 110 125 160

Table 2 — Wall thickness — Primary siz¢ range
Dimensions in Imillimetres

Minimum wall thicknpss
e

Nominal outside
diameter

D Type A Type B

min

40
50
75
90
110
125
160"

5 W SR Reoyeoye

= O

Badl CF I
CJ(AJCJA(J‘CQEJ
TN

N -

1) May also be suitable for type B applications, pro-
vided that the functional test requirements arg fulfil-
led.

4.11.2 Secondary size range

4 Geometrical characteristics

41 Pipe dimensions

Pipe dimensions shall be in

accordance with

1ISO 161-1 and ISO 3606.

Table 3 — Nominal outside diameter — Secondary
size range
Dimensions in milimetres

16 20 25 32 63 | 200 | 250 | 315 | 400
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Table 4 — Wall thickness — Secondary size range
Dimensions in millimetres

ISO 3633:1991(E)

Table 5 — Minimum wall thickness

of sockets on

pipes and fittings — Primary size range
Dimensions in millimetres

4.1.2 Lepgth of pipe

The nom|nal length of a pipe shall be measured as
shown in|figure 1. For pipes with sockets, the nomi-
nal length is considered to be the distance between
the ends|minus the socket depth. For practical rea-
sons, thi$ length is measured to the outside of the
socket.

4.2 Dimensions of fittings

4.2.1 Bdsic dimensions

Basic dimensions of fittings shall be given by the
manufacfurer, and the dimensions shall be, defined
as in ISQ 265-1.

4.2.2 Wall thickness
The wall| thickness shall be at {least equal to the

minimumr wall thickness of the(pipe of the same size
unless otherwise specified in4.3.2.

4.3 Socket and spigot'dimensions of pipes
and fittings

4.3.1 Bd3sic dimensions

Basic dimensions of sockets and spigots shall be as

Nominal outside Minlmum wall thickness Nominal e, ey
diameter Cmin outside min min
diameter ’
b Type A Type B D Type A | TypeB | Type A | Type B
16 - 18 40 16 29 1 2.4
20 - 23 50 16 29 1 24
25 - 3.2 75 16 29 1 24
32 18 3.2 90 17 29 1.1 24
9 T,0 poay =
2po 3.9 4.9 :;g 23 :22'2 1 :21 3'3
2p0 4.9 62 160 29 36 1ls 3
afi5 6.2 77 ' '
4apo 78 98

When a seal ring is firmly_retained
seal ring retaining component (see
example), the wall ¢hickness of the
area and that of the seal ring retain
may be added together to achieve

by means of a
figure 3 for an
socket in this
ing component
he required e,

dimension provided that they are ndt separated by

the seal ring:

The minimum values of e; given in ta

ble 5 apply only

to these parts of the ring seal zone where the liquid

inche pipe comes into contact with
those parts of the fitling that do not

the fitting. For
come into con-

tact with the liquid, i.e. beyond the designated seal

point, thinner walls are permitted.

Seal ring retaining
tured in plastics other than PVC-U.

In all cases, the components shall
tional test requirements specified in

5 Mechanical test requiremer

5.1 Pipes

Either the impact test or the tensile t
in 5.1.1 or 5.1.2 may be selected to
requirements.

5.1.1 Impact strength (alternative to

components mdy be manufac-

meet the func-
Clause 7.

ts

st as specified
satisfy the test

5.1.2)

The true impact rate (TIR) shall not éxceed 10 % at

given in TSO 8283-T for nominal diamefers up 10
200 mm and as given in ISO 4435 for nominal diam-
eters greater than 200 mm.

4.3.2 Wall thickness of sockets on pipes and fittings
The minimum wall thickness of sockets for joints of

the primary size range shall meet the requirements
of table 5 (see figure 2 for an example).

20 °C when tested in accordance with ISO 3127.

5.1.2 Tensile strength (alternative to 5.1.1)

When determined in

accordance with a method

agreed on between the interested parties, the maxi-
mum tensile strength plotted during the test shall
not be less than 45 MPa and the elongation at break

shall not be less than 80 %.
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Practical measuring point

Practical measuring point

L LLLLLLLLLI T T2 2222222222277 7722020202707 °2777
-
Ring seal S — e
Single-socket <

p'pe (L LLLLLLLLL LT 222222272 2Ll L Ll Lll LLL
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\
L2222 2222222222222, 222772777 LN
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Plain-ended
plpe A
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Nominal Length of pipe, {
Figure 1 — Nominal pipe length apnd_definitions
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IR S N socket
Figure 2 — Socket details
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5.2 Fittjngs — Impact strength

Five fitlings of each diameter and type shall be con-
ditioned for at least 30 min at a temperature of 0 °C
+ 1 °C. Within 10 s after the conditioning treatment,
each fittihng shall be dropped freely in various pos-
itions on|to a flat concrete floor from the heights
specified|below:

10,1

— for DK 75 mm, drop from (2 ;) m;

— for D | 75 mm, drop from (1 '8‘1) m.

If none of the specimens is damaged in the test, the
fittings shall be accepted. If one fitting is damaged,
the test shall be repeated with five further fittings.
None of these last five fittings shall be damaged:

NOTES

3 This is| an optional test, to be carriedyout only if re-
quired in § national standard, but is man#atory for fittings
with sealifg caps or rings and for fitlings fabricated from

pipes.

4 In the ¢ontext of this test, “damage” means any visible
split or arly complete breakage in the body of the fitting.
Surface sfratches, scuffing,)or chipping of edges which
may occuf in the test dégs-hot constitute damage.

6 Physical'test requirements

ISO 3633:1991(E)

&3
3
€3

-

6.2 Fittings

6.2.1 Vicat softening temperature
The Vicat softening temperature shall be not less

than 77 °C when determined in adcordance with
1ISO 2507.

6.2.2 Qven test

Moulded filtings shall meet the rgqquirements of
1ISO 580.

7 Functional test requirements (type tests)

7.1 Watertightness

Joints between pipes and fittings, pipes and pipes,
and fittings and fittings shall not leak|when tested in
accordance with annex B.

7.2 Airtightness

Joints between pipes and fittings, pipes and pipes,
and fittings and fitlings shall remain airtight when
tested in accordance with annex C.

6.1 Pipes

6.1.1 Vicat softening temperature

The Vicat softening temperature shall be not less
than 79 °C when determined in accordance with
1SO 2507.

6.1.2 Longitudinal reversion

The longitudinal reversion shall not exceed 5 %
when determined in accordance with 1ISO 2505.

7.3 Elevated-temperature cycling test

The test assembly used shall meet the requirements
given in either annex D or annex E. Where national
standards specify which of these two tests is to be
used, they shall be complied with.

Only type B pipes and fittings are required to satisfy
these requirements.

Annex F specifies the information to be provided
and the symbols to be used in the test report.
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7.4 Axial shrinkage

The axial shrinkage shall not exceed 2 % when de-
termined in accordance with annex G.

NOTE 5 This is an optional test to carried out only if
required by a national standard.

8 Elastomeric sealing elements and
adhesives

— manufacturing information, in plain text or in
code, providing traceability of the production pe-
riod to within the year and month and the pro-
duction site if the manufacturer is producing at
several national or international sites;

— the number of this International Standard.

Pipes with a nominal laying length up to and includ-
ing z, metres shall be marked at least once. Pipes
with a nominal laying length greater than z, shall be
marked at intervals of z; metres at the most. The
values of z, and z; shall be as specified by the au-

All elastomeriq sealing elements and adhesives
shall be as spetified by the manufacturer of the fit-
tings.

The sealing elements and adhesives shall not have
a detrimental effect on the pipes or fittings, i.e. they
shall not cause| the test assembly to fail the func-
tional tests.

9 Delivery donditions

The internal anf external surfaces of pipes and fit-
tings shall be gmooth and free from grooving, blis-
tering and any |other surface defect. The materials

thorities in each country.

10.2 Fittings

Fittings shall be marked“with at least the fpllowing
information:

— manufacturer/ssname or trade mark;
— fitting material (may be given on packing only in

the case of PVC, provided this informatipn is not
requifteéd on each article by national authorities);

shall not contafin visible impurities or pores. Pipe

ends shall be ¢
fittings shall be

10 Marking

Pipes, fittings
clearly and ind

eanly cut, and the ends of pipes and
square with the axis of the pipe.

ind sealing rings shall _he)marked
blibly so that legibility is_haintained

for the life of tHe products under notmdl conditions

of storage, wea

The markings
on a label. T
product.

10.1 Pipes

her and use.

ay be integral with the product or
e markings “shall not damage the

— pominal diameter of fitting;

classification (where applicable);
values of angles, if any;
manufacturing information, in plain te

code, providing traceability of the produ
riod to within the year and month and

xt or in
Ction pe-
the pro-

duction site if the manufacturer is producing at

several national or international sites
given on packing only, provided this inf
is not required on each article by nati
thorities);

the number of this International Standg
be given on packing only, provided this
tion is not required on each article by
authorities).

may be
brmation
bnal au-

rd (may
informa-
national

Pipes shall be
formation:

harked-with-at least the fn”n\nling in

— manufacturer’'s name or trade mark;
— pipe material,
— nominal diameter of pipe;

— nominal wall thickness of pipe;

10.3 Sealing rings

Sealing rings shall be marked with at least the fol-
lowing information:

— manufacturer’s name or trade mark;
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— nominal dimension of ring;

— manufacturing information, in plain text or in
code, providing traceability of the production pe-
riod to within the year and the production site if
manufacturer is producing at several national or
international sites.

ISO 3633:1991(E)

No markings are required on sealing rings which are
moulded to pipes or fittings or any other marked
component.

10.4 Designation of the material (in
accordance with ISO 1043-1)

PVC-U
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domestic waste

PSSR SR [ PP
veriea into e s

Annex A

fin s ndiv,ia)
\notiniative)

Definition of domestic waste waters

waters: Waters discharged and di-

PP SO S P e,
I pdrucuiarl

ewage sysieimn,

waters from normal households, offices, old
people’s homes, hotels, schools, etc), and

a) waters that |
and have bg
used domes
ing systems
necessary of

ave become altered in composition
come fouled (or impure) by being
ically (including waters from flush-
containing human excrement and, if
authorized, animal excrement, and

b) rainwater, if a separate discharge chann
available.

Such waters never have a temperature ex
100 °C continuously for more th@n-2 min ang
pH value normally in the range_pH 2 to pH 1

Annex B
(normative)

Watertightness test

B.1 Apparatus

B.1.1 Apparatds, to which the test assembly can-be

connected, allo
be applied.

B.1.2 Precisior

ving a controlled water pressure-to

pressure gauge.

B.2 Test assembly

Pipes, fittings
International St
used.

hnd joints )in accordance with this
indard in-all other respects shall be

B.3 Procedure

If the joint to be tested permits deflection,
the test with the test assembly under the m
possible deflection of the axis without forcin,

Connect the test assembly (see clause B.4

el is not

ceeding
have a
2.

perform
aximum

g.
) to the

precision pressure gauge (B.1.2). By allowing water

to enter the test assembly, gradually incre
internal pressure from 0 MPa to 0,05 MPa

0,5 bar) over a period of not greater than 15
maintain the pressure of 0,05 MPa (0,5 ba
least 15 min.

B.4 Test requirements

ase the
0 bar to
min and
) for at

The test requirement (see 7.1) shall be ful

filled for

The connection

PR LY [T L ol H o
LY ASALALY AR AARCLANR VAV R R R K= AV AC R RN AV AR ke LR A o]

with the manufacturer’s instructions.

all types of test assembly, including those combining
minimum spigot ends and maximum sockets.
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Annex C
(normative)

Airtightness test

C.1 Apparatus

C.3.2 Open the water outlet valve and close the air

inlet valve on the pipe shut-off.

C.1.1  Apparatus, to which the test assembly can be
connected, allowing a controlled air pressure to be
applied.

A suitablel apparatus is shown in figure C.1.

C.1.2 Prdcision pressure gauge or manometer.

Cc.2 TeIt assembly

Pipes, fitffings and joints in accordance with this
Internatiopal Standard in all other respects shall be
used.

The conngction (joint) shall be made in accordance
with the npanufacturer’s instructions.

The test pssembly shall consist of a specimen of
pipe mounted in two clamped blocks. Seal one énd
of the piple with a plug that has a combined water
and air injet. Insert any fitting or joint into théopen
end of the pipe. The joint or fitting shall~then be
sealed at [all open ends with plugs, one‘ef which has
a water outlet and shut-off valve mounted centrally
in the sealing plug.

C.3 Procedure

C.3.1 Apply a strofig-'solution of soapy water or
detergent| aroundthe annular space between the
mouth of {he fitting and the pipe.

C.3.3 Open the water inlet valve.
sembly is half full, that is say when w3
the outlet, close the water intet.and o

C.3.4 Open the air inlet’valve and
internal air pressure to 0,01 MP
(0,1 bar + 0,01 bar)~-at ambient temp
tain this pressuré for 5 min.

C.3.5 Note)during this 5 min peri
which octurbetween the mouth of the
pipe, and which are evident by thg
bubbles.

C.3.6 Deflect the pipe manually in th
fitting until it reaches the maximum p
flection for the particular joint under
this deflection at 0° 90° 180° a
figure C.1), maintaining it for 1 min in
directions.

C.4 Test requirements

No water leaks shall occur, but if bub
any time during the test, a new applig
water or detergent shall be made. If
continuous emission of bubbles durin
joint shall be deemed not to meet thg
of the test.

The test requirements shall be fulfillg
of test assembly, including those cd
mum spigot ends and maximum sock

When the as-
ter flows from
htlet valves.

increase the
b + 0,001 MPa
prature. Main-

bd, any leaks
fitting and the
formation of

e socket of the
ermissible de-
est. Carry out
nd 270° (see
each of these

bles appear at
ation of soapy
there is still a
g the test, the
requirements

d for all types
mbining mini-
bts.
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water Inlet

E)

Alr Intet

J

Sealing plug with

water and alr Inlets

Blocks spl|
together o

| 05m ]

Fixed point

o
AGARAY AR AR UGLRY

Level of water for test shall be
”_ halt of pipe Internal bore

Seallng plug

A GAAAIN SIS 15, YA IS SIS AN IS IS0 VA A NI |

ne

[ L00Se bushes 1o attow att sizes
of plpes to be accommodated on ~y
the same test fixture

31 3
et TTORS B Movef

"7 of fitting duringltes

t and held
Ith wing-nut

— Seallng plug

270" - - - —90"

J
180°
End elevatlom{Indicating directions of detlection during the test)

Figure C.1)— Test assembly for airtightness test

10

with water outlet

Water outlet

ent
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Annex D
(normative)

Elevated-temperature cycling test — 1 500-cycle test (type B pipes and fittings — Pri-
mary size range)

D1 Te
The test

of pipes

assemblig
figure D.1
wall or fr
no other s

Anchor b

2 301 of water at g Qamporahurn

f93°C+2°C

stassembly

hssembly shall consist of a vertical stack
ith fittings and two near-horizontal pipe
s with fittings in accordance with
Installation shall be carried out on a firm
hme with guide and anchor brackets, with
upport of the test assembly.

ackets shall be located directly below or

behind the sockets of each pipe length. Guide

brackets
near-hotri:
the first p
let, whereg

Room for
all spigot
of fittings
sembly s
absorbing

hall be placed not less than 10/} apart for
ontal assemblies. (An exceplion to this is
pe in the near-horizontal line from the in-
possible sagging is to be measured.)

expansion of pipes shall be provided for
ends of pipes, but not for the spigot ends
The entry of hot water into the test as-
hall be direct; there shall be no heat-
intermediate pieces.

D.2 Procedure

D.21 Cj
assembly

D.2.2 S
hot and
schedule

rry out a watertightness tést on the test
under the conditions described in E.3.1.

bject the test assembly to the passage of
cold water aceording to the following
for 1500 cycles”

(measured at the point of entry) o
1 min (30 I/min);

b) rest and drain period of 1" min;

c) 301 of water at a temperature 9
(measured at the(point of entry) o
1 min (30 I/min);

d) rest and drain period of 1 min.

D.3 Test requirements

D.3:1° On completion of the test, fi
sembly with water, at a temperature
20 °C, to a head of 0,5 m. Leave for 3
riod of 15 min and then visually check
leakage shall be deemed a failure
sembly.

D.3.2 Check for sagging between

at a distance of 5 from any individu
sagging greater than 0.1) shall be de

D.4 General information

See annex F.

er a period of

f 15°C 4+ 5°C
er a period of

| the test as-
not exceeding
minimum pe-
for leaks. Any
pf the test as-

uide brackets
| bracket. Any
bmed a failure.

1"
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12

=== Fixed points
oo o [Gulde brackets Varlable angle

85 to 90°
Cold Hot J
water water

Sagging measuring

o

Plper 0> 40 mm or 50 mm \
0

L

[N

NQTE - The tIttings shall be assembled without undue stresses. The test assembly
IWustrated Is only representative and the positions of the JoInts are not
mandatory but should foltoaw/appropriate Installation techniques (see

1SP/TR 7024) and the-mdnutacturer's Instructions.

Figure D.1=" Test assembly for elevated-temperature cycling test (1500 cycles)

& —
5D L j
100 e
2m
— 2m (=N o N -]
’ T ———
E|l g
Varlable angle o s
85" to 90° 2
v
W
v
Sagging measuring =] £
polint &
[Yal
~
g e ;E’_;_
= o
100 )
Bipe: 75 mm < 0 < 160M™T =]
] g °
0 ]
m
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Annex E
(normative)

Elevated-temperature cycling test — 5-cycle test

E.1 Test assembly

c) record the sagging f; and f, between guide
brackets.

The test gssembly shall consist of a vertical stack

of pipes W

ith fittings and two near-horizontal pipe

assemblies  with fittings in accordance with
figure E.1. [Installation shall be carried out on a firm
wall or frgme with guide and anchor brackets, with
no other support of the test assembly.

Anchor brackets shall be located directly below or
behind the sockets of each pipe length. Guide
brackets f{or near-horizontal assemblies shall be

positioned

It shall be

as shown in figure E.1.

checked that the test assembly exhibits

no sagging greater than 0,1D at the mid-point be-

tween two

guide brackets (see figure E.1).

Devices shall be provided, and positioned as indi-
cated in figureE.1, to measure any sagging f; and /,

of the test

assembly.

Room for lexpansion of pipes shall be provided for
all spigot ¢nds of pipes, but not for the spigot €nds

of fittings.
sembly sk

The entry of hot water into the~test as-
all be direct; there shall be. ho heat-

absorbing lintermediate pieces.

E.2 Protedure

E.21 Tes

t the assembly,for” watertightness and

airtightnesls in accordance~with E.3.1 and E.3.2.

E.2.2 Subject the assembly to the passage of hot

and cold V
for 5 cycle

a) circulaf

ater aceording to the following schedule

°

ion/of water at 93 °C 4 2 °C for 15 min,

E.2.3 After completion of the cydlihg [test, carry out
the watertightness test again, as descfibed in E.3.1.

E.3 Tightness test procedures

E.3.1 Watertightness
Carry out the following procedure.
a) Seal offjthe lower end of the test agsembly.

b) Apply'a pressure of at least 0,01 MPa (0,1 bar) to
each joint by filling the installation [with water.

c)” Maintain the pressure for a period [of 1 min.

d) Take note of any leaks at each join{.

E.3.2 Airtightness
Carry out the following procedure.
a) Seal off the ends of the test assemply.

b) Coat the annular space between spigot and
socket ends of joints with soapy wgter.

c) Apply an air pressure of 0,01 MPa (0,1 bar) at
ambient temperature.

d) Maintain the pressure for a period pf 1 min.

e) Take nole of any leaks, evident thjough the for-
mation of bubbles.

at a flow-rate of 0,3 I/s (18 I/min);

b) circulat

ion of water at 15 °C 4 5 °C for 10 min,

at a flow-rate of 0,3 I/s (18 I/min).

During the

cycling test

a) check that the temperature of the water remains
constant within the specified limits;

b) note any leaks from the test assembly and any
“incidents” which may have an influence on the

results;

E.4 Test requirements

E.4.1 The joints shall remain watertight and air-
tight before and after the 5-cycle test.

E.4.2 The sagging at the mid-point between two
guide brackets shall not exceed 0,1D.

E.5 General information

See annex F.
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Figure E.1 — Test assembly for elevated-temperature cycling test (5 cycles)
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