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Minimum Required Strength of Material:
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i I ffiss.rnm -- l I

DN/OD
mm

ti.-!l<LJr Nominal Wall Thickness.rnm
SDR 6 SDR 7.4 SDR 9 SDR I SDR 3.6
J Z.) s 3.2 S4 S5 s 6.3
PN 32 PN 25 PN2 PN 16 PN 12.5
e

mln max
e

min max
e

min
e

max
e

min
e

mex
e

mln
e
lvlax

20 3.9 3.0 2.3 2.7 2.3 2.3
25 4.8 J.f 4.0 3.0 2.3 2.7 2.3
32 6.1 4.4 5.0 J.6 4.1 3.0 2.8
40 6.7 7.5 5.5 o.z 4.5 5.1 /ta 3.0 3.5
50 8.3 9.3 6.9 7.7 5.6 o.J 4.O 5.2 3.7 4.2
63 10.5 11.7 8.6 9.6 7.1 8.0 5.8 6.5 5.3
75 12.5 13.9 10.3 I1.5 8.4 ot 6.8 7.6 5.6 6.3
90 15.0 16.7 t2.3 13.7 10.1 11.3 8.2 9.2 6.7 7.5
110 18.3 20.3 15.1 16.8 12.3 t l.l 10.0 1 1.1 8.1 9.1
125 20.8 23.0 t7 .l 19.0 14.0 15.6 lt.4 12.7 9.2 IU.J
140 23.3 25.8 t9.2 2t.3 15.7 t7.4 12.7 14.1 10.3 11.5
160 26.6 29.4 21.9 r7.9 19.8 14.6 16.2 11.8 13.1
180 29.9 33.0 24.6 27 .2 20.1 22.3 t6.4 18.2 13.3 14.8
200 36.7 27 .4 30.3 22.4 24.8 t8.2 20.2 l4.7 16.3

225 37 .4 41.3 3 0.8 34.0 25.2 27.9 20.5 22.7 t6.6 18.4
250 41.5 45.8 34.2 3',7 .8 27 .9 3 0.8 22.7 25.l 18.4 20.4
280 46.5 51.3 38.3 42.3 31.3 34.6 25.4 28.l 20.6 22.8
315 ) l.J 57.7 43.1 4',7 .6 35.2 38.9 28.6 31.6 23.2 25.7
355 59.0 65.0 48.5 53.5 39.7 43.8 32.2 15.6 26.1 28.9
400 60,3 44.7 49.3 40.1 29.4 32.5
4s0 61.5 67 .8 50.3 5 5.5 40.9 45.1 33.1 36.6
500 5 5.8 61.5 45.4 5 0.1 3 6.8 40.6
560 50,8 56.0 41.2
630 57 .2 63.l 46.3 51.1

t rn lpN32 pN 25 lpN20 lpNr6 TpN l25__l i
* lmln lmax lmln max mln lmax min lmax min lMax I i'..------------T-

t t 21 4.1 1 4.6 l J.5 4.u J.0 l J.4 2.3 12.7 2.3 1 2.3 | i
tt 3t ).4 |o.t |4.4 5.U J.6 |4.t 1.0 |3.4 2.4 |2.8 | iI :: bJ rl|l: 9 qg-+:l--l It I 5u 6.J 9.J | 6.e 1.1 5.6 | 6.3 4.6 | 5.2 3.7 | 4.2 | i'.-^I l6J r0.5 lL7 18.6 9.6 7.1 18.0 5.8 16.5 4.7 15.3 | ;
r t75 12.5 13.9 0.3 1 _5 t8.4 t9.4 6.8 t16 56 t6r I t
't 190 15.0 16.7 12.3 | 13.7 ll0.l lll.3 8.2 19) 67 175 i
* lll0 118.3 20.1 15ll16Rll?11t17 t00lrrrltr qr i
* ll25 120.8 21.0 l7.l llS0l140l156 11 411) 7lg7 ll01 t
* ll40 t2l.l 25.8 19.2 t21.3 | 15.7 lt74 1)7t14t tl01 5 *
* l160 l)66 )94 )19l)4) llTg ltSR t46lt62 lllR Ltl l *
t | 180 l2q.q 33.0 24.6 127.2 120.1 122.3 t6.4 | 18.2 I 13.3 14.8 t
i l)00 l??) 16't )1 4l]'n1l))a. l)a R rRrl)n)lt^'i tAr t
* lr)s 111 /. lt ? tnalllol?s)l)7o )n(lllTlrAA rel *-w,J t--.t I rv.v lru.l

't lt<n l4r s 15a 1d?l?7elr7ol?oe r)71)<tlten 1i^ *
i |280 146.5 51.3 38.3 142.J 13r.3 134.6 2s.4 128.1 120.6 | 22.8 | I* llr{ l<?1 <?1 t1tlAla li<) 1ao raAllr<l'rT1 r<i t

i l3ss | 5e.0 65.0 48.s | 53.5 13e.7 l4l.s I 12.2 115.6 | uo.r zs.q I* llnn | <A'1 la.'1l,4A1lAo1 1at l,1nr l.)o,1 lrl< *
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DN/OD
mm

Pal

4+-Yl iStJl Nominal Wall Thickness.rnm
SDR 7 SDR 7.6 SDR 21 SDR 26 SDR 4,I
S8 s 8.3 s 10 s 12.5 s20
PN 10 PN9 PN8 PN6 PN4
e

min
e

max
e

Min m,x
e

min
e

max min
e

max mln
e

lvlZtX

20
25
32 2.3 2.3 2.3
40 2.8 2.3 2.7 2.3 2.3
50 3.0 2.9 3.3 2,8 2.0 2.3
63 3.8 3.6 4.1 3.0 2.5 2.9
75 4.5 5.1 4.3 4.9 3.6 2.9 3.3
90 5.4 6.1 5.1 5.8 4.3 4.9 3.5 4.0
110 6.6 1/l 6.3 7.1 5.3 6.0 4.8
125 8.1 7.1 8.0 6.0 o.l 4.8 5.4
140 8.3 9.3 8.0 9.0 6.7 t-) 6.1
160 9.5 10.6 9.1 10.2 7.7 8.6 6.2 7.0
180 10.7 11.9 10.2 1t .4 8.6 9.6 6.9 1.1
200 11.9 t3.2 1 1.4 12.7 9.6 10.7 7.7 8.6
225 13.4 t4.9 12.8 14.2 10.8 12.0 8.6 9.6
250 14.8 16.4 14.2 15.8 11.9 t3.2 9.6 10.7
280 t6.6 18.4 15.9 17 .6 13.4 t4.9 10.7 I 1.9

315 1 8.7 20.7 t7 .9 19.8 15.0 16.6 l2.l 13.5 7.7 8.6
355 2t.1 23.4 20.1 22.3 16.9 18.7 13.6 l5.l 8.7 9.7
400 23.7 26.2 22.7 25.1 19.1 2t .2 15.3 r7 .0 9.8 10.9
450 26.7 29.5 25.5 28.2 2t.5 23.8 t7 .2 19.1 11.0 12.2
500 29.'7 32.8 28.3 31.3 23.9 26.4 19.1 21.2 12.3 13.7
560 36.7 3 t.7 35.0 26.7 29.5 21.4 23.7 13.'7 15.2
630 37.4 41.3 35.',1 39.4 3 0.0 33.1 24.1 26.7 15.4 t7.l

I I i :J *!l aSLJ' Nominal Wall Thickness.rnm i
t IDN/OD I SDR 17 SDR 17.6 | sDR 2l I sDR ?6 | qDR 4r I i
t mm lS8 1S8.3 slo lsrrs ls)o I i
a 

-+- 

l X'i ,LiJ |PNI0 lPNg PN8 lPN6 pN4 | ;irlrlw|ltrzrlroll\url\.1|?

I ., e le le le c la . la | *t \5r), t- t: t. . . t. I it - min lma-x lMin max min lmax min l-,, -i" lv,"l i
+ -" | ---- ---- ---- | ---- ---- | ---- __::::___ ---- ;

t 132 )2.3 2.3 23 123 | ---- l---- t-r I- l-r:l:-rl i
' t40 t)L ,e )1 t)7 tll l)l | | *
t l5o l1o \4 ?a l?? lrd )e |rn l)l T-. T l tr I Jw I J.v 2,1 | J.) | z.+ z,o I z.v z,) t ---- ;-I t-fl t* 7{ la< l<t ,tt Lro leiT,rr fro Er T-T------ i* lJ tr.J tJ.r +.r t+.7 tJ.u +.t I z.', J.J t---- t
. o n t-- *

t rru lu.u l/.+ u.r l/.r lr.J o.v l+.2 +.r) l--- --- t

; l l55 121.1 1 23.4 20.t 1 22.3 1 16.9 18.7 1 13.6 l5.r 1 8.7 9.7 ;

**t***
f ISO I I 922 

-- 
si) )'J4' .ir--i J .: +L"r' f*t****************t*t*

*o***

* t.J | /.4 to.J /.' to.v tu.v u./ t+.o J,+ t----r lt/^ lot l^t o^ l^^ lzr 1. l.^ 1' | ** | r1v lo.r iY.r lo.v l7.v lu./ /.J lJ.+ o.r l-- t
* I ruv I r.J I rv.u t.L I Lv.z I t.] o.o lo.z /.u l---- I

^|^ffi* lov I lv./ | I l.y rv.Z I I l.+ | 6.0 y.o lo.y l,l l--- r

* zzJ I rJ.4 | r+.y tt,6 | t+,2 | lu.6 lz,u l6.0 y.o l---- *

".ffi* l6u I rb.o I rd.4 r).y I r/.0 | tJ,+ 14,9 | LU./ ll.y t---- r
* lJl) | t6.t I zu.t l/.y I lv.6 | t).u tb.o I ll.t tJ.) | t.t 6.t) *

* 4UU I ZJ./ | 2h.2 ) 22.t | LJ.t I t9.t lt.2 | t).J t/,U ty.b tu.y *
* 4)0 | 26.1 | 29.5 ,!5.5 | 24.2 121.5 23.lt | | /) l9.l I ll.0 12.2 r
* )0u | 29./ | 32.6 )24.J t3L3 t23.9 26.4 | Ig.t 2t.2 | 12.3 IJ.t *
r 560 33.2 | 36./ tll./ 135.0 | 26./ 29.5 | )1.4 2t.1 | lj.t t5.2 r
r 630 31.4 | 41.3 | 35.1 39.4 10.0 33-l | 24.1 )6.7 | 15.4 l7.l *
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:(Out-of-roundn€ss or Ovality) eLliJl -l
qr"lr iLAr .r,J e 6.F !, *\ s g)t- )'f\ !--ull ,...ijl jx? Jrrl jaj

ylprEN 12201-2 rIISOI1922-1 i,-ltrr Jijr!'l ai.-3,.L-v r,1,, Jl,j Ji .J'XJ

: elljl UJ+r * U,r,rl,

dari:Jr

\r".E 1l

sL-rl \F.Jr4Jr .LrJr \,-..)r,Jr ,.Uitr ,,*lr .,L;lr

,."!r!t ,tP\l

1.2 20.3 20.0 20 20
t.2 25.3 25.0 LJ l)
1.3 32.0 )z
1.4 40.4 40.0 40 40
t,4 50.4 50.0 50 50
1.5 63.4 63.0 63 63
1.6 75.5 75.0 t) 75
1.8 90.6 90.0 90 90
2.2 110.'7 I 10.0 110 110
z.J l2s.8 t25.0 t2) 12:;
2.8 140.9 140.0 140 140

161.0 160.0 160 160
3.6 181.1 180.0 180 180
4.0 201.2 200.0 200 20(l
4.5 226.4 225.0 zzJ 22:;
5.0 l)t.) 250.0 250 25(l
9.8 28r.7 280.0 280 280

I 1.1 316.9 315.0 315 J_t :,

t2.5 357.2 J)).U J)) 3 5:;
14.0 402.4 400.0 400 400
15.8 452.7 450.0 450 450
17.5 503.0 500.0 500 500
19.6 563.4 560.0 560 560
22.r 633.0 630.0 630 630

z+*y ,=,j,o q\ Jl ..!X1 ,J+
j rso 442i ..*18dn

) e.4 .-i!r ,h' +tc e oi .l , dJ,ill,l *-ruyl q-,t!

if ,:U )- Ja'l ;;i .13 qsTl -rc 'rl 1i aG;:; jl
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,-!t ,-'r,tlr ;. .--.,u!r .rr< Jl !.l!l Ji u-y-!t ,uJl ,",, &-l JJ,., Clr ..-?u!l JU.{-,J

Ji .4 ( &r:Lrr J-r )) .,. Jlll ;)r !.4 i,-J -.4!r Jp ,rr. ylr ,r\e J-\J Jrl L1

turJJt ii-|iijl .rl,i.,lll J l-{-;, ur}.4f1 c,tjj.[l :]. l_t_.:-ll oJ_

. aiJ')J a-$r arulr .lly'l C-.r 4 :..-r-,:-Jl c,uJ]l! a,t_rb ( I .A, 
!r".(j.e )

: 4t6"JI lLa'-i
.'y +" r r i!- i>rr ca ,u:Jl C"ai oi -1 2..J4)\ t,r; J r.i4 I L

: d/Ula:Jl

.j,6 J t,)tt ll,-:Jl J.iJ c.!jj l';! ;tlrl :,,fur<Jl .rli-1 .1 .."ar,!r ;!/ ,if ._-a

. .4|>:J1

: (Hydrostatic strength ) ( :+qJ) e,s"iu.)rrdr fuiJI ! -,1

: .:Jr-Jl .ruclrl,l -.rr!r $* oi *. rl)hr" Ji EN 921 :i ISo 1167 ,r-=tr .*
circumferential (hoop) stress ,#11 JlJq s! rJl )L€.! ,-r.9!r !rr"

( 1000h)of 80" c (165h) of 80' c (100h)of20'c
5.0Mpa 5.5Mpa 12.4Moa PE 1()O

I ?'rzal -by
Water-in-$'ater - \

i-_(e .:,r-r-,11 En4 aup, -.r

)b'!1 ;_F Condirioning period Zlh -r
,L=!l gi .;,tp :.rr Number oftest pieces = 3 -t

.rq,.yl 
"Ui 

q, ,Jl _!a C* yr

J,Ji J<5 ..,ru!r Jy: ;fu"5,:,u-@;)[r 4,a,U. j-.rL! !l,ge)'6t\.\-\ +3.

. Jill lrL 6)Gi ;rlrl i.'L- \ 10 J a-eu t . ' Jl C._,+ -q
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t.** : i**.Jr q;UfU Uqj"iJl ,r4jl-4rJl--V *t\

i : (Melt mass-fiow rate ) MFR ir!.r,ilr ;'r) t --v *
i rl fSO 1133 J ;)rrrr a,Fr .,.;J elir a+!l 5.)L.! JLriJr r*j :.r+ ,rf lLJl .* **
i .rr- jjd) 1' .JJ,-;,?,:. +)) \1.i,FjJ,;Jrr- a*r)- iJo:J-J,y J:u1U I
't 

- 1r 
" -' C -,

*-** ( Y: -tit)l c'["' f
x** :J\u6;/Jlett i*
i o/o\ o t 4r\i;)1".! r-ulr {-"a! -. t>U i-utl :.Jl e- Jll r,J,y oi .-+ **-*-,,.t* :Thermal stability cr.)!tl crlijr Y--V i*
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