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ASTM D 638, Standard Test Method for Tensile Properties of Plastics
Slow-Crack-Growth Resistance of HDPE Resins or HDPE Corrugated Pipe
EN 1979, Plastics piping and ducting systems — Thermoplastics spirally-formed structured-wall pipes

ASTM F 2136, Standard Test Method for Notched, Constant Ligament-Stress (NCLS) Test to Determine

— Determination of the tensile strength of a seam
ISO 3663, Polyethylene (PE) pressure pipes and fittings, metric series — Dimensions of flanges
ISO 4059, Polyethylene (PE) pipes — Pressure drop in mechanical pipe-jointing systems — Method of

test and requirements

ISO 4440 — 1, Thermoplastics pipes and fittings — Determination of melt mass-flow rate — Part 1: Test
method
ISO 4607, Plastics — Methods of exposure to natural weathering

ISO 6964, Polyolefin pipes and fittings — Determination of carbon black content by calcinations and

pyrolysis — Test method and basic specification
ISO 11420, Method for the assessment of the degree of carbon black dispersion in polyolefin pipes

ISO 13761, Plastics pipes and fittings — Pressure reduction factors for polyethylene pipeline systems for

fittings and compounds
use at temperatures above 20 C
ISO 13949, Method for the assessment of the degree of pigment dispersion in polyolefin pipes, fittings
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NCLS (Notched, Constant Ligament Stress)
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A4 WAL VAN AZY w2 Ay g2 w2, 9 g3 A Sol gtk
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+ [ -
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5

¥ 3 — csH3MP) x5+ 2 HEXt
@49 mm
33 x5 Y oX|Bol | H HIZXE | HHE 5 | A e A0
(DN) o8t 5 8% (B3| F) (H) (t;,min)
150 150+5.1 180 15
200 200+5.1 232 16
250 250+5.1 284 17
300 300+5.1 340 20
400 400+5.1 460 30
450 450+5.1 510 30
500 500+5.1 570 35 20
600 600+5.1 694 47 '
700 700+6.4 800 50
800 800+6.4 916 58
900 900+6.4 1024 62
1000 1 000+6.4 1150 75
1200 1200+6.4 1390 95
1 500 1 500+7.6 1710 105
H[Z 1 o] ZolE4m B 6ms T2 3t} 7|ef doj= GAMA; Alole]
ol .
HlZ 2 Holo] 3]&2k= (0~2) %olt.
H 3 A9 FA9 382+ (150~250) mm & +£8 %, 300 mm ©]4F ¥ +5 %]t}
P A UY FAE FAV 2 W] 2y Ado] FAE B

8.2 Bl LMol &

KS M ISO 13966091 wz}

< E 4] wA8H
E 4— o B7 I Z3 UM
33 X8 =2 UM
a1 2
DN kN/m
150~ 200 SN 16 o]4+
250~600 SN 12.5 o] 4+
ZH IHMP
thE H HMP) 700~1 200 SN 8 o]
1 500 SN 4 o]%}
4% o] e E 50 ¥ Yo w BHIU
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F5— 33 A4dM
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25 — =S
kN/m
SN 4 4
SN 8 8
SN 12.5 12.5
SN 16 16
8.3 &2 ZIAXN EAM
o] 7IAA B A Aguy, 21 2 V=2 E 60 nEr
F 6 — 22| 7|AH BN
= = £33 7= Al ahH HE x&
74 kKN/m? | & 40 w}E, KS M I1SO 9969 10.4
LA AlE - 10.59 o]/de] gl A. KS M ISO 13968 10.5
=4 Al - ek, #4, 3o gls A KS M ISO 3127 10.6
2] Znj? - 4 olsh(2id ol A £ 4tgk) KS M ISO 9967 10.7
3 ALY FAstE AlgoeR AP AT E BEAM Ao wrEth 3 FU|ite] A8
e Algolmz A a1 Algo A= ALl
9 B8 EM U Ms
o] E94 B4 2 Ay #Es Algu, 21 9 72 B 79 o2
E 7 - 3o By EM 2 ME
=3 3= = Z3 Alg ahH Mg =&
{5 AH5 EE(MFR) g/10 min 1.6 o3} KS M ISO 1133 —1 10.8
=1k glcm® 0.941 o] KS M I1SO 1183 10.9
IS R AR MPa 20 o]+ KS M ISO 527 — 1 10.10
S| A1g® wt. % 0.10 °]std A. KS M ISO 3451—1 10.11
&g o A (OIT) 5 20 o] KSMISO 11357—6 10.12
NCLS NEds 24 o)A} ASTM F 2136 10.13
FHEDe Fheb wt. % 2.0~3.0 ISO 6964 10.14
yiag | Zzz2 3 AFES % 100 ©]*+ KS M ISO 527 — 1 10.15
& 3R AFE A o) dhalo] 283}
b FtREY ke fARY A9 HgeA| Fon A o]elo] MG AREE Ao = 22| Ao
wE A 23RS 93 HHEI ARE ALESFo]of st
¢ Z7 T MNAEAE AFES 2o Ay offe o3 #e] AT AFE Fol7] Hste] M
A9l ek A o] a¥E Felst 4= ) . EHS {3 SATe o] AlFS AAEA
orolw=
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10.4 21ZM AlY
KS M ISO 996991 w}&rt},
10.4.1 A|&lHe| =H|

oA 37 AlgAS FHeh AlPA G FEE Fgow Husle] Az Wo] glojof . AlY
Aol Aol (300+10) mm=E 3},

=7F A A2 ¢ slal Aldel A= o
Aokl Azl W ofol M= FyZE ol Thefx= Aolofof g

= Ey
= oF an, ¢FHe 5 7
o AEE et AR Fgs AAAR w1l sted Aloldd AlgHS Yl d5dteS VtetER ot
e WHstal Zo] glojof shH, FA= AlY stzatel wRlely Wdde] gles A

= | =
of str}, shse]l doli= Al Aol o]idolojol stal YHl&= HUZ HPFEHJS of A|PHG
AEzHE Yu)rtt 150 mm © Aok 3o}

10.4.3 Al AX}

|

<

A He] do] wek Fo] sty HYsteE s TS W Wy &
¥&o] 0.03DNeo] & wj7}A] &8 o2 3f5o 7hstal S 7]

338 X5 Ha £
mm mm/min
150 < DN =200 5+1
200 < DN<400 10+2
400 < DN =600 20+2
600 <DN< 1500 0.03<XDN=2
10.4.4 Z3l 2 AL
7y 3N el AdHe dia 9AdS ALteta, ks e E Hsoh

10.5 YoM AIH

10.4.19) wta} F=H)sk A1 EH 3700 Uit KS M ISO 139689l wa} A& sle] okx| 2] e 91X
59 70%7F 2 WA shEs vhetth WY See E 9o weh SR gdstolor b §3ko
2 Axeees o us 4 g8 55
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A= A2 KS M ISO 527-3& mEHn 553 A PAS AHEStaL, Al $%+ (50£2) mm/min

10.11.1 A|E =H|

3 AFEE FRANA 742 379 AlRE AFHSEY] o o] AAJgth oF 1099 AlEE B
A wmoko g zgk Wt KS L 1559:200400 4 A etE A7) =/H](100 mL)E & Ae & AV|R F
ol Al (800~900) C& °F 1Ak 7tdstar dA Aol EolA Wadstel 1 FAE D] 1 (mg)7HA A
3] ZA43hw,). =7l 9 10 gel Al2S Yal FAS Ass] A3 ok (w,).

10.11.2 A&l Ax}

A7) ffolAd &30l e fEE FofstA (500~600) T2 ©3kAIZITh AldHo] wshe &
Aol A Estal E=rhye] AW £ ok G FAY ©@stES HAbeHA] @RS Fo 3t A
Folya =7k AedE et tgol olAS Ao Yol (800~900) T 3|3= wiztA 7}

g &, HAelEl A YAste] el A(mg)7hA 57 Brkw).

10.11.3 A& 2 Z3l

the Ao wal B5 e Aalste] 37 AR REIF B 7oA FASE AR S ukEsielof
sk,
A=Ye %100
Wb_Wa
o 7] o] A
A B3 EE(%)

3]

7Y FA(g)

Wy  E7He A5 E 23S W] A FAl(g)
=7}

Yot 3ake Alme] A F7(9)

10.12.1 AEEx A 7|7

AZFFALE AEA7I(DSCYE ARSI, HaAabAh, Ths A8 29X 9 fgxed
s, EFRAL QFE, T4 FHE S48t 77 156.63 T !

Age AlsE FA 01 mg7tA A 7hse £48 st S AFg et Als e gFw
F #ez 7 (6.0~7.0)mm, ¥°] 1.5mme] S AM-&3t)

Mk R AXE DEE ST AHESlol dhn, AR We] 9X§0E §AE AHETH
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10.12.3 A|& FH|

A A

il

el

dl

S 5 UAES A4 64mm A&, FA o 510mg A== A F e

10.12.4 A& A}

AgE AA 715 sl ARE 7] dol AR sEHe 24 §FS SAste] 24%
b F AAE AAS7] Yte] 587 AAZE (5045)mL/ming] &R EHE U 593 24
F917]e1A 20 CT/ming] 719 £E2 A2RE 200 CT7HA 7FD 3l 200 ColA 5%t B S FA4
A7 S Are data AbAR vl (5045) mL/ming f&50 8 ZeFa o] WS Asf A
kel 271w vt Absirh AgHurr B whgol o FAG 7]1&77F vEhve ke H 4%
2% oS T2 AHE AL FAANAT. AsFEARRY $RES Sduksde] wlo] ekl

Avbgo] w2 FAS 71&7]de] Mol vt Ho g s, F AR EAS 2o R

10.13 NCLS(Notched Constant Ligament Stress) Al

NCLS *1&-2 ASTMF 2136°] w2t}

Tt A st FEAFFEL] 15%, =X 2ol FA9 20 %E 3t
10.14 7= =T AlE

10.14.1 A2 FH|

ARE Y& JIAKES 500 T2 7hdstal wAAllHAA 30 o d Wstal, Ad dihEES
el 0.1 mgZhA] 54 FrH(wy).

10.14.2 Al EHX}

A7t F%E (1.7£0.3) Umin7t H=s 243t Al8Es F4 Agdae] T 1 d7ue
AAE ALRE Hotes 2Hgth g 25 7FEste] 104 Fo 350 T, 20 $ol&= 450 C
2 3tal AA 303 Bkl 500 T7HA 5&A1A 1587 500 TS FA3c) 79SS HEFEa 583 W
Pk T AXREES ZAUA dAACIHAA BT b JFEES XL AXNHES FHAE
0.1 mg7hA S (wo), 800 T2 M7= dlo| A k3] gsfa|zl 5 dlA] Aol e oA =gt b ke
s Y A2BES] AA FAE 0.1 mg7hA 5H Frh(ws).

10.14.3 AHl4F & Z 3}

o2 Aol upg} FHEED stES AXESte] 370 Algs B5UF E 7oA HASE A UeS W]

oF g},

B= x100
Wiy
o 7] of| A
B :7MHLE SHEK(%)
wy A= S FA(g)
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o Fele] NEEAES ol g

2 A 24 1019 WEH, 3.5 GIm?e FAUAE o
5 et}

o
GAGES S E2UHLS KS M ISO 4892 — 29

< 38 33 #o] shte] olF¢ Ex el =HIHh
FES a8 37 Po] £WME AWE Fl(solvent cement cap)oltt 71 AH FA 2wt}
AAd Tl AAgHE Ao AxA7E FH6e o2 S2etaL, 2E &8A47F gle wl
T =2 AR

o) AZAT} FAGE A Folid AER o] &8 AP} A o] G0 el wE ¢ 9
AR B

d) B 49 AF AAE AHgatel sFol el el A W WMPL A A, 8%
g0l ofgEon # MPEAE 5%uF ofF 3
W, )l wheh e L AF AW dk.

oy Lo,

e) AIEZE RE o NES @ F AT ANFS sk o] urR s AR @i

1) 4 A =HAE B2 Atk A Aol oR oA FAE AXste] EEelA o] & &

25 AT 736 kPa(lol X ¢H)e] S 1083 7Heta A o] FHAA L] g o RE
g1,

48 e I13S L
S (e} .
sk 34 97 AES olgw mE

2~ 660 mm
MR (e 7Y 7es
sk A) A

8 3 — AlgH
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o] ¥+ A IANFEF317](1SO)S] TC138/SC1(3t8 Zet~g i)l ®F3} 3 ISO 21138
—1:2007 Plastics piping systems for non-pressure underground drainage and sewerage — Structured—
wall piping systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene(PP) and polyethylene
(PE) — Part 1: Material specifications and performance criteria for pipes, fittings and system¥} 1SO
21138 —2:2007 Plastics piping systems for non—pressure underground drainage and sewerage —
Structured—wall piping systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene(PP) and
polyethylene(PE) — Part 2: Pipes and fittings with a smooth external surface, Type Aol A 2] Zz|o &l
& Arz st Aol g3 g Fuw st sgon, By F FaA%n AR e
LPAE W AFE EFAT

of oAl ETfolE fge] 54, 3 % o]&¥e] du 54, 3] VA 5 A RS
ISO 211385 &3t shlor, o] Ags =l AAE whdste] 2sgich. e A5, MRS 3
A&d A 52 180 F3skE fste] 3d ¥ V|eHoR A Ed.

KS 1ZAA % A7 AL glold AFAES A8 AFYS 7 FRTER IS @ A, A5
of tstel n=22 S, 7IAH 54 % Beld 54 YL n=1

R tdvin AAsks AREAAR BOAINESE 2AF A=t ASol tiste] A HAANES n=12

gt

o,
1. 9% we PATRTG AAL F& TATS FAR AF Bag e ASlE T AF wm
A s TAT F a0 Ho wd gete] AFAAE wolel Fl.
2. FFAYEE BA AFAIE AF PATES T AGoF Bh
3. ZezHl Y, 5 BAY AGe BA AF AR A)AE BE Ao su, 1dvit
[e)

2 KSM3500-22 EX

ol wEel AA WAL =y &
& KS Ao WedoniE u EJE‘r. 293 %zﬂ% 1 FWTO)el 53
Malz @ &4 o ARG Has] kel Kst FAEFE Eshe
Ak FF FAETE] KS =9 Al AHEdAS Ebe Hasety] flste] o &
2o A Folg wstel Y FAZF AN 2R she] YRk
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Structured-wall polyethylene(PE) pipes
for non-pressure underground
drainage and sewerage —

Part 2: Multi-wall pipe

ICS 23.040.20

Korean Agency for Technology and Standards

http://www .kats.go.kr
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