DEJTSCHZ NORM April 1995

Types 1, 2 and 3 polyvpropylene (PP) pipes DIN
Gencral quality reguircmonts and festing BD?B
T8 23.040.20 Supsersedes

April 18934 edizion.
Deacripzora:; Pipes, 2P, requirements, teating,

Rchre aus Pelypropylen (PP, PFE-HTyp 1), FF-B (Tywp 21, FP-R [Typ 3] -
Allgemeing Glreanforderungsn, Frifung

In kesoing with curment pratics in standards pebidizhed by the International Orgemization for Standsraizatien
{50y, 8 comma hias been vwsed throughoul 83 the decimal marker,

Forewaird

“his standard has baen prapared by the Mormenausschus Munstsfeffe (Plastice STandards Committas),
Technical Committes Pritfrerfahren fur Rohre.

Amendments
e tellowing amendrments have bean made to the April 1884 adition.
A Sperifications for type 3 propylens pipes have bean includad.
bl Ihe creep curves tar types 1 and 2 pipes have be=n amended.
g Tre temperatures for impact and heat reversieon testing have been changed,

Previous editions
OIM A078-2: 1980-05; JIM 8074&: 1972-02, 1584-04.

1 Scope and field of application

“his standard speciTies requiremants and the relevant methods cf test for seamless pipes of circular cross
zaction made forn propylene homopo wmers {PP-H) fdype 1), thermoplastic propylens impact copolymers
FP-Bl (wpe 21 or thermaplassic propylens random copolymers fyps 31

Individual regquirements spacifizd in this standard may bre omittzd or supplemeantad in technical de very
conditlons ralating to particular appllcaticns.

2 HNormative references

“hi= standard incorporatss, by dated or undated reference, provisions from other publications. These
normative referenges ars cited at the appropriate places inthe text and thetitles ofthe publicazions are liszed
below. For dated references, subsequent amendrments tc or revigions of any of thee= publicaticns apply to
thiz standard enly when incerperated in it By amendment or revision, For undated references, -2 latest
aflition of the publication veferred to applies.

OIN 323-1 Freferred rnumbers and preferred number series — Basic, calculated and rounded valuzs
OIM 8077 Folypropylene (PR pipes - Dimensions

DIN 16774-1  Flastic moulding materials — Polypropylens and propylens copolymear —-armoplstica — Glas-
sification and designation

DIN 16771-2  Flastles meulding matarials — Polyprogy lana (PP moulding materla s — Praparazion of gpacl-
mens and determinatian of thair properties

Conlingsd on pages 2 o 10

Translation by DIN-Sprachendisnst
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DIY 16887 Datarminazlon of tha lang-tarm ydrmestatle prassurs reslstanca of tharmoplastics pipas

Dl 50017 17 Artifielal climatesin technical applicatizns Coencrollad atmesphora test instal atiens General
conceps and raquirements

L™ &122% Pendulum impact testing mashines wit~ an ensrgy of 50 .J or l2ss - Requirements and werifi-
cation

DI~ 53453 Impac: tasting of plastics by the torsion pendulum test

DI 53750 Crazep tasting of plastice hollow bodies

CIY EN 10304 Inspection docurments for metalliz products jncludes Amendmen: A1 : 1888

3 Material
Fipes ghall bz mads frem polvpropylene (PR moulding matedal, stabilized by means o suizable antioxidants.

The choice of stabilizers and other additiver sha  be |=ft 1e the pipe manufasurer.
Meulding materla of unknown compositien shall ne” be usad.

4 Requirements

4.1 Condition an delivery
I’ipe ends shall be cut a3 square as possible to the pipe axis.

Fipe= shall be fre2 “rom blisters, shdnk holes and inhomogenesities which would impair their performance in
servige, Thay shal be of uniform coleur throughout.

4.2 Surface finish

The internal and external pipe surfaces shall be smooth. Sligh: corrugations. with consequent variazions inwa |
trickness, are acceptablz provided that the thickness of the pipe wa l iz at no point ess than that specified in
O BCY¥T. ipes with sharp-edgad grocwves or sink marks are not pemitted.

4.3 Dimenslons and limit devlatlons

The pipe outside diameter and wall t-iglinesa shall comply with the specitications of GIN 80¢¢, which also
applies by aralogy Lo pipes of sees devialing rom lhe series of prafarred numbers given in DIN 323-1 and rom
imamationa spacifications.

4.4 OCreep strength

When tested in accordance with subclause 5.2 using the test conditionz spacifiedintable 1, pipea s-all neit-ar
burst nar eak duing the prescribed period of stressing.

Tha dlggrams In flgures 1 to 3 ara based on tests carrled ouwt in accordanca with DIM 16E8&7. =xtrapolatad
sections of the curvas fwith mpas tested at 1100 are dashad.

The hoop slresses™] rvarked 00 The diagrams corespond 1o he oo valoes spacilied n Lalle 1.

Table 1
FP-H =8 FR R
- Paros of Faricd of Pedod of
Te=st Exposurs Eroot streszing Praof atressing Proof st-2sging
e feA e madium sress, | (minimur stress. | ‘minimum | sTess, | Lminimum
in*C . I tima to o In time te e 0 time te
PopAmmE o failues), o, Mwen# | failuce), L | NémmE | failure, r,
i In koLne ir hours in howure
Ed Adr or water 21 1 6 1 18 1
airs Air cr waker X ‘a0 : 2.8 T4HIO 5 1 240
110 Air 1,9 8 TR I 1,4 87807 1,0 &7l
“I Tor quality contral testing perfarmed at th= start of preductior and at any change o° mezerizl o- narufacturing
mathod (valld oh y tamporarl .

I Alse temed 'bBasic strazses’ in tachnical iterabura.
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Figure 1! Lang-term bhehaviour af PP-H pipes
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Figure 2: Long-termn behaviour of PP-B pipes
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4.9 Impact strength

Whan leslad N accordanca wih subclawsa 54, the olal nomber of Taigres shall no . excesd 10 % ol Fa
specimens tasted.

4.6 Heat reversion
Whan teater in ancorlanne with aubclause 5.2, the mean relghive change in mpea lergth shall not exneerd 2 G5

5 Testing
8.1 Surface finish
Tha pipa inlzrmal and es zmal surfaces shall be ngpeclad vzing back ghling.

5.2 Dimensions

The mean pipe outgide dismeter sha | be established, to the nearest Q," mm, by circumferential measurement
at beth endz of the pipe, The wall thicknesses shall be detarmined, to the nearsst 0,1 mm, by maazurement at
four points per end, these being spaced as evenly as possible arcund the circumfersnce. Measurermants shal
be carried out at (2312 ",

5.3 Ovallty

Ovality ia the difforance betwazhn the maximur and the minimam sutside diamators at the sama cross section.
It shall be measured immediately after manufacture and shall be determined to the nearsst 0,7 mo.

54 Creep strength

See DIN 53759 for general inferrmation on this test, For sach stress given intable 1, three sactions of pipe shall
be takan as specimens and be cut to the tollowing l2ngths:

ford = ZaDmm: =3 + 2 I, + 250 mm:
for d=-250mn: L = 1200 mm+2 1.

Figure 4: Specimen for long-term hydroatatic pressure test

In the above cquations and figura 4,

i3 the pipe outside diamatasr, i mm;

, im the specimen length, in mim;

s i3 the test length, in mm;

iz the lzngth of pipe zone afected by the =nd sealing devices being clamped, in mm:

far o = 250 mm: ¢, = &,

for d = 220 mm: I, = 350 mm;

iy iz the assessment lzngth, inmm -7, -2 L)

{¢ imthe langth, in mm, required for fixing the 2nd scaling devices.

Tha wall thicknese shal be meatured at eight poircs over [ and <he outside digmeser at three points, to an
agcuracy ¢ 0,0 mm, and the minimum wall “hickness, s and mzan cutside diameter, &, decamined,

S2aling davices shallbe fied at both ends o"the specimean, which sha | remainfres to move inthe axial direction
duing the test. The pipe shall be filled wit- watar at the test temparature epecified in table 1 imaintained 1o
within =2 K} through an aperture in one of the sealing devices, then placed in a water bath heated to test
temperature maintained to wizhin _1 K and kept thare for not less than one hour to reach thermal equilibrium,.
Ifthe pipe ig filed with wazer at a lower temperature, it skall be kept in the bath for 12 heurs to 2nsure themal
equilibrium.

The pressurs in the pipe, whizh s te remainin the bath threughsut the test, shall then be steadily increased -o
reach ~he spaciied proo” stress within one minuta. This pressure shal be mantaned to wichin 17 5 % for the
perizd of stressing specitied in table 1.

= T ==

%
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The prool pressure, g, p, shall be calculaled Mom aqualion (15

Bk e
|k | -
Pop="= N
d Horfn
whzre
) ig .he mean oulside diamelar oven 1
F.p I8 the minimum wall thickness cver [

iy is The proof strass as specified in Zable 1.

It shall be established whether t1e pipe leaks or bursts during the specified period o stressing. Tests wiere
“he pipe tails within l2ngth [, during tha: period shall nat be counted and shall be repeazed.

55 Impact strength

In accordanca with the specifica-ions givan in tahle 3, spanimens shall ba prapared fram t-e pipes aither in the
“orm of pipe sactlons of o ars takan along the pipa gxis {cf. flgura &), The latter shal a taken frem sactlons
a-piprin lzngths of (50 1) men o (1201 2] mm at points spaced as reenly a8 potsible araund the circumfarence.
The speciman width specifiad In tabla 2 corrasponds to dimansion & InSlgura 5.

The internal and external surfaces of the specimens shall nct be machined if the wal thicknees, £ doces not
exceed 10.5 mm. Crherwize, the externa surfaces shall be machined until the specimen thickness is
(10_0.5: mm. The machined surfaces shall then be smoothed lzngthwigs with fine emery paper [of grain size
Mo, 220 or finer),

Testing shall be carmied out onten specimens on the lines ofDIN 934593, usinga DIN $1222-15 pendulumimpact
“esting machine, with the impact appliad either to the axterna surface of the machinad facs of tha apeciman.

Testing shall be cawisd out at (231+2) °C for FF-H pipes and at (0=2} “C far PP-EB and FPP-R pipes.

Il ghall he astablished whalher the spacimens “ail. 1T more 1han one specimean [Fls in this lesl, he lesl zhall he
rapeated on & furt-er 20 apemimens taken from the 3ame pipe. Int-is sa3g, the tota mumber of failures from
e sl andd szcond Lesls shal be evalualed logelher,

Flgure 5 Spaciman for Impact tast

Table 2 Cirnensions in mm
Fipe Speciman .
T ¢ I Distence between
Woa o outsida wall . . . : P supports. [nomm
specimer diametar, d, thicknass, ¥, length, in | widta, in | height. in o
. - mrm mri nini .
in mm in mm ]
1 =25 =G Pipe section (10322 mm long 70
a +ER =42 50121 A2 Sy 4n
a =23 =gz 120+ 2 15«05 | max 105 70

56 Heatreverslon

Either three comp ete sections of pipe, sach about 206 mim lornwg, shal ke ussd as specimens, or, wherg tne pipe
diameter i3 200 mm or mere, t-ree pizces of pipz about 200 mm long taken along t-2 ppe axis and with an
gpproeimale arc langlh o 200 mm shall be col iom the sample pipe. 0 the [gller casse, 1-e pipe seclion shall
ke divided inte peces measurng approxsimately 200 mm square (g.g, a 200 = 11,4 mm section will be dvided
inleyLhrza, and g 1 000 » 38,5 mim gaclion, inlo * & pieces). The direclion ol the pipa axis shall be marked on tha
piocoa All picces shall be tastod.

A mark s1all be scribed ont12 ex-ernal surtace approximately S0 mm trom 2ac- end of the pieces so obtainad,
in the axial direction of the pipe ifor compl=te pipe =ections, the mark shal be scribed around tihz whaole
circumterence). |he distance batween the two marks, [, (reference leng=h], stall be approximately 100 rm and
sha | be measured, at (23L2) "2, toan accuracy of 0,25 mm.



FPag= B
DM 2078 - 1396-0s

To ensure Lhal changes in lenglh gre nolobsirpcled, The gpecimens stall be placed concave side uponagass
plate dusted with ta oum.

| he glags plate wit- the specimens shal then he placed in an cven with torced air circulaticn as specified in
™ 20 1 -1 that Fas been broun-t to test temperaturs, The specimen shal be kept inthe oven at ths tempera-
turas and for the pencrds speafied in taly e 3.

Tahle 3
Type o° | Test temperaturs, Minimum pariod of
plpa in*c © stressing, & Ir mla
FP-H 180 =2 1202
Fr-B 100 L2 BT
FP-F 135+ 3 1P+ 5

Ater removal of the specimens from he even, they 2hall be [eft a3 they are on the plate to coolin air down to
trst termperatura. Tha minimom distanne betwaen the gauge marks, T__. shall then be measured.

The relative change in length,# as a percentage, is to be calculated using equation [2):

I-r|_| _I i
g - ™A [
IU
where
£ i= lhe disanee balwzan the gaugs marks belure harmal regliment;
Tmir 15 the diszence etwzen the gauge maks after thermal treatment and cooling,

Tha mean of the relative c-angea in leng-h, & caloulated from -he atove aquaticn, shall be taken ga the mean
relative c-ange in lznat, & for the pipe congemsd.

8.7 Certificate

If 2 adgread, 3 tvpa 2.2 Inspacticn decumeant 35 In DIN EN 10204 5-3ll heizsued, ching tha rasults of the in-
preduction tes=s carmiad out by the manufacturar.

Explanatory notes

This standard is g basic standard and therefore desa not cover the scope sftesting, ingpectien, of requirgments
relating to special applinations.

The craep test requirements specified here are basad on axpariments, which have shown t-e extent to which
alternating temperature tests carried out at elevated temperatures con reduce Zest times. The probable service
life o the pip=s and various safety factors have alsc been given dus considerazion.

The investigaticns undertaksn have demenstrated that polvpropylens pipes may reasonably be expested to
have a sanncr Fr of mare than * 00 years fhi-herto 3 sernce life of Hi years has heen assumed, based an ~he
requirermants of the water authoritizs and long-tamm experienze),

It shewld he neted that the dimensiens specitied in DIN 3277 appy likewige te FP H, PP E and PP R pipes,
whzreas he allowabls working pressurss ditfar (which is reflacted by the differsnt o, values given in Zable 1),
Ipecifications with respect to the compaositicn of the pipe material and the methads of manufacture have not
been included in order nct to impeds technical innevation.  he specitication that meoulding material 2t unknown
compasition should not be used is intended to prevent the use of unsuitabls material, while allowing tke
manutacturer toderive technica and economic advantages to be gained trom using of his own rewwcrk materal.
The following typs of moulding material spacifiad in DIN 16774-1 is generally ussd for the manufasture of
poelyprapylana (PP plpas:



Tolypropylene
Homepolymer

Moulding material OIM 16774 —E|E— H EH.

—xtruded
Stabilizer

sotactle Indew
MFR test condition: 1890 "5 kg

1

MFER groupa: 003, CO8 or 112

Jolypropylens
mpact hemopolymer
Zxtruded

Stabilizer

Moulding malerial DIM 16774 - F’iF‘ -B,EH, ..

solge.ic index

MFR tast conditian: 190 "C68 kg
MFR greups: 003, G06 or 012

Jolypropylens
Randam copolymer

Moulding material DIN 16774 - E‘|E— E.EH B8

=xtruded
Stabilizer

i1

sotar-ic index

MFR lasl vondibion: 190 *568 kg

MFR greups: 002, COG or 012

Fane H
DIM 3078 : 1895-D4

The fal wwing table gives guide values far the properties of the FF types referrad to in this standard.

Tahle 4
Properzy FF-H Fr-B FF R
Densizy (testing os in DIN 53479) = 1,81 geom™ = 6,81 e’ — Ta g grow?
Mean coefficient aof lineg- t1ermal i
expangicn [0to 112 °C; testing asin (=15 "0 4K =15 10 *K 1 =15 10~ K1
DIM 53753,
Trermal conductivity (testing @s in P 1 . - 4 A I 1 -
=AW K Tom =025 - kT = LAWK - m!
UIN 42612-1) = m : m
Medulus of elasticity [testing as in P " 1 ;
. - = 1200 MNmm= e | QA= = BGO RmmE
DM 334571
Surface registance itasilng as in 1= 12 ] 12
- =10 L2 =100 1] =1 {
DM 55452 o=

1 Specimen praparation as in 2 Y 16774-2.

Pipas as speeified in t1is standard cemply with building material class B & inen readily ignitabler as defined in

DIM 41021 as lomg as ne lame ralardants ara wsead.
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Othear relevant standards

Dl 3<42-1
G~ 3£42-2
Dl 4102-1
M 16 rd-2

Lol 1aea2-1

Ol 15862-2

DY {a8e2-3

Ol feee2-5

DY 169626

DIN 16952-T

Ll fe6e2-8

Dl 16962-2

MM 6962110

Lol Aoz

DI~ 16862-12

L 19560

D™ 22612-1

L™ 35427
Dl 83470
Lo Sadap

DIy 53752

Palyprepylene (PP valves — Requirsmeants and t2sting

Falypropylene (PP fittings — Ball valres — Cimensions

Firz behaviour ¢ building materials and elements — Ccencepts, requirements and testing
Plastics maulding materiale — Polypropylana (P2 moulding matanals — Praparahon of spaci-
mens and determination of thsir properties

Pipe [nint assemblies and fittings for types 1 and 2 polvpropylens (7P pressure pipes -
Gusseted bends for butt welding — Dimensicns

Fipe joint assemblies and fittings for types 1 and 2 polypropylens (P7F) pressurs pipes —
{usseted teas and branches produced by necking, for butt welding — Dimenszicns

Fipe joint assemblies and fittings for typas 1 and 2 polvpropylens (PR pressure pipes — Bends
forrn=d from pipes, for butt we ding - Nimensiong

Ripe joint assemblies and fitings for types 1 and 2 polypropylens (FP) pressure pipes —
Adap-ors for heated taol butt welding, flanges and sealing elements — General quality require-
ments and testing

Pipa jpinl gasemipiss and filings Tor lypas 1 and 2 polypropylans (2P prossure pipos
Injecticn-moulded albowes for secket welding — Dimensions

Pipa |olnt gasemblles and fltings for typas 1 and & polypropylana (2P prassura plpes
Injrction-maoulded teas for sorket walding — Nimansions

Ripe joint assemblies and fitings for types 1 and 2 polypropylens (FP) pressure pipes
Injection-moulded sockets and caps for sockst welding — Dimensions

Pipa joint aszemblies and fitings for types 1 and 2 polypropylans (2P] prassure pipes
Injecticn-moulded reducars and nipples for sccket welding — Cimensions

Fipea jpint assemblies and fitings for types 1 and 2 polypropylens (2P pressure pipes
In|ectlen-moulded flttings for butt walding — Dimansions

Pipe joint aseembliss and fittings for types 1 and 2 polyprepylens IPP) pressurs pipes — Turnsd
and pressed reducing sockets for but-welding - Dimensions

Pipz joint assemblies and fittings for types 1 and 2 polypropylens [(7F] pressure pipes —
AdapTors, flanges and sz2aling elemants tor secket welding — Limensions

Polypropylene (PP socket pipes and fittings for hot water registant drainage sys-ems inside
buildings — Mimansions and tachnical delivery conrditions

Determination of t12 thermal conductivity of thermal inzulating materials by the quarded het-
plate apparatus — Preeedure and evaluatizn

Determination ot elastic medulus of p astics by tensile, compreazion and bend testing
Determination of density of plastice and =lastomers

T=sting of materials used in electrical engineering — Measuremeant of slectrical resistance of
nenmetallic materials

Catarmination of eeafflclent of linear thearmal axpanslon of plastics



