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A Study of Electro-foaming Fusion Wrap for Polyethylene Sewer Pipe
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Abstract

A electro-foaming fusion wrap fitting for polyethylene sewer pipe was built and foaming mechanism has been studied. A foaming

sheet, supporting sheet and clamping band is assembled into a all-in-one structured electro-foaming fusion wrap fitting, To specify

foaming and fusion of electro-foaming fusion wrap for PE sewer pipe, series of fusion tests were performed in various conditions, A

parallel plate compression test up to 50 % of inner diameter deflection has been performed to check integrity of fusion quality and it

was found that there were no visible signs of crack in wrapped area of fitting, Also air tightness test based on KS M 3511-2 has been

performed to evaluate perfectness of wrap fusion quality and we found there were no pressure drop up to 10 times higher value than

KS standard regulation,
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Table 1, Material characteristics used in this study

Material Grade Characteristic Source
A
HDPE Lucene SP 980 0.942~0.945 LG Chem,
g/c
A=
LDPE Lutene LB 4500 0.921~0.925 LG Chem,
g/cn
ZH2H=A] | Adpoly EM 400 oA =S Beneinely
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Table 2, Chemical characteristics of foaming agent

Gas Temperature() 181~198 210~220 250~280
Evolved gas volume (ml/g) 185~218 203~322 355~454
Residue after decomposition (%) 72.5~76.7 61.3~68.0 46,9~56.5
Gaseous product after decomposition (%) 23.3~27.5 32.0~38.7 43.5~53.1
N, (%) 70.8~72.9 53.9~58.8 42.6~48.9
volved Gas CO (%) 26.0~20.5 32.9~33.1 36.2~40.8
NH3 (%) 0~0.9 7.4~12.0 8.2~19.1

CO, (%) 1.0~1.8 0.7~1.2 2.1~2.2

3HN=C=0 ™ 3HO—C=N
2ADCA —= Na+2HNOCO + HDCA | |

2ADCA + H:0 — Na+2C0: + 2NHs + HDCA ¥ Y
HDCA —= HN — HN + NH; AN~ O~ =i g en
L I & == i
AN G ~
O4C\N/C§O urazole O\C/O H P N| 4 IT I[\;
H 0% l =0, ~Cx O y—C~
_ NH 0 N 0 HO— XN OH
(at high temperature) :
cyamelide

H

7% isocyanuric acid 15%  cyanuric acid

|
Fig. 1. Foaming mechanism for Azodicarbonamide,
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Fig. 8. Electric wire embedded foaming sheet.
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Table 3, Mechanical properties of materials and sheet used in

this study.
Yield Stress(MPa) | Strain at Break(%)
HDPE 21 360
LDPE 9.5 540
7]% EF sheet 19.5 700
A A A Etire cord) 19.4 770
A= 27.4 590
(wire mesh) ’
I E 7.2 670

Table 3°f| X oj%l vje} Zro] HDPE ¥ LDPE
A9 FENAY == 742 21 2 9.5 MPa ¢!
Zlof| "8l 7]&29] H7]-52 sheet= HDPE <=
2|2 AZtEo] 19,5 MPag YehyaL gict &2
oLo] WtZA|EX LDPE/HDPE EZA & A
ZLE| QAT A7 T o] 1= 7.2
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oA Tof ofsff HHo| FEEHE e B
o, 120 T 2o M= LEsHA &

[e]
o2 & 5 S

Table 4, Electro-foaming fusion condition of D400 pipe.

3ol o)

2g 400A-T001 400A-T002 400A-T003
S271z=7 400A 400A 400A
L=y 145 ¢ 130 € 120 ¢
BV 19.7C 22.7C 20,7 C
AL AHR) 15.482 15.28 15.292
=V 216~217V 212~214V 212~214V
ZobAd edek
T - © 2,600% 2,600% 2,600%
2EHRO 12.99A 13.08A 13.08A

Table 4°f e vte} 2ro] D4002} 52 =
AL §2 2xdHg 7R 2 AAEHIT AR
w2 7h7) 145, 130, 120 C& A5t 2
A7 g2 FAS A Eeron 1 ATME Fig
12¢} 130]] UrER St 145 € ~ 130 '© 279
M Tk og whE 2|7 #o] Yo

(0) oI55 &EH

Fig. 12, Test result (145, 130 ¢)

S
o|55 &H

Fig. 13, Test result (120 )
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2 AHE 89t o 2 st vh(Fig. 14, Table
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(b) #HE 50%
Fig. 14. Fusion condition for D400 up to 50 %.

Table 5, Fusion test result of D400,

400A-T003

Ty 0% 10% | 20% | 30% | 40% | S0%

400mm | 360mm | 320mm | 280mm | 240mm | 200mm

33 | 95 | 95 | 95 | 95 | 95 | 9%

S 55 Aol efFtol kFH 7]1E A7
A E A8 S S Al Be 2ol = @
gollA Algol 7FsshaARt, & A5 7]
Wz g2fol Sl AJ7Ieh 22 S 23100A
o] 2t4] 7hHs/d= B3ty f1ske] 200 mm PE
Al aE S50 1/3 A= 4= A1X1 e ol A
o] §2t A9 7t WL PE A|EQ # WO &
= 2Rt Aol g2 AES AAEL
=504 9 g2 B 7UAIY 23S Fig. 1591
ol Ao S AR & A 52 7
UAIY AIE Fig. 1601 YeRH et

Fig. 15°] Yepd vief o] o)A HAJRE
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