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A Study of Welding Conditions for Plastic Piping

CK. Lee,, W.R. Lee*, C.Y. Park ™

Abstract

The current establishment of city gas piping polyethylene (PE) tube used as bonding state or part of the health or safety
of fusion is very important. A part of these fusion methods to determine the soundness of the short-term trials and long-term
tests can be largely classified. Typical tests include short-term strength, tensile strength, impact strength, compressive
strength, resiliency and compression. Polyethylene (PE) pipes installed in the domestic terms of overall penetration rate
of 45% has been used. However, polyethylene (PE) pipes have reliability problems, and these occurs mostly in part by
defective welding. Therefore, the test is necessary for safety. Non-destructive methods (ultrasonic testing) are difficult to
be used. Therefore, Polypropylene copolymer (PP-C), polypropylene homopolymer (PP-H), and polyethylene (PE) pipe are
used. Fusion of thses materilas is necessary in these field however, its technical, and basic research has not been studied
well. In this research, short-term strength of welding parts, its tensile strength, hardness, fatigue, and microstructure have

been analyzed to find the optimum process conditions to improve mechanical properties.

Key Words : Poly propylene(Z2] T2, Short-term trials(Th7 1A E), Fatigue life(] 24~1), Tensile strength( QA7 ),
Hardness(“d =), Fusion temperature(-§-2H-2-12)
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Table 1 W] e §3 2dolth JtEex:
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sto] Agstaict.
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Fig. 1 Design of heat anastomosis sample

Table 1 Experimental parameters

Type PP-C PP-H
Temperature(C) 210 ~ 250
Pressure(kPa) 50 ~ 150
Heat melting time(sec) 10
Heating soak time(sec) 60
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Fig. 2 Shape of PP-C (50 ~ 150kPa)
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Fig. 4 Experimental results of tensile test PP-C
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Fig. 5 Experimental results of tensile test PP-H

(2) PP-H
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Fig. 6 Experimental results of hardness test PP-C
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Fig. 7 Experimental results of hardness test PP-C
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Fig. 10 SEM image of PP-C 100 kPa



Eh A=A AR SRS K] Vol.20 Nos 2011, 10.

5. 28
hevjEg Seadow olgu BuzeUd 42E B
W) $3NA HEE GFRANNY A B4, 7125
A4 5% golsk A RAT A3 e 22 A2 9en

() PHE, B, H2EA, Jusd
% 230-240C oA g} 100kPa

of FYHE A% € T 4 YAk

(2) 7FEAITE 10sec, WEFAIZE 60secE 1ot 2 ¢] g2k &
Ao dojxl= Ag & 4 gk

(3) &2 A 7HE 2= 230~240C, 4P 100kPa, 7HEAIZ
L0sec, FAHAIZE 60sec | 9f tholl A 71712 A&o] 7j4l 5]

AgHOR ekl Ade # 4 9tk

S Eehad e AT A A 29 U o]
Ao S HABKE 4 Gl hHE B4 9771 Bad A
2 o] 74}

HnEs

(1) Donald, L. K. and Robert, L. L., 1990, “Natural Gas
Engineering Production and Storage”, Mcgraw-Hill,
New York, pp. 5~17.

(2) Striplin, T. H., 1990, “Ultrasonic Evaluation of Poly-
ethylene Butt Fused Joint”, McElroy Manufacturing
Inc., pp. 92~100.

569

(3) Rovre. D. S, Gueugnaut. D, and Robert. D., 1989,
“Test Methodlogy for the Determination of Optimum
Fusion Welding Condition of Polyethylene”, Journal
of Applied Polymer Science, Vol. 38, No. 3, pp. 147
~162.

(4) A, Hillersborg, 1985, “Fusion Jointing of PE Gas
Pipes, Criteria for Visual Judging of Heart Fused
PEM Pipes”, Weld World Soudage Monde, Vol. 23,
No. 9~10, pp. 202~207.

(5) Parry, T. V. and Wronski, A. S., 1981, “The effect of
Hydrostatic Pressure on the Tensile Properties of
Pultruded CFRP,” J. of Materials Science, Vol. 20,
No. 2, pp. 2141~2147.

(6) McDaniel, D. K., 1979, “The Sun, Our Future Energy
Source”, John Wiley & Sons, Montreal, pp. 134~
157.

(7) Kim, W. S. and Kim, D. H., 2006, “A study on the
Direct Casting of Photo-polymer,” Transactions of the
Korean Society of Machine Tool Engineers, 15(6):
pp. 127~133.

(8) Cheong, T. H. and Ha, Y. W., 2002, “A Study on
Compressor Seal for Automotive Air-conditioner using
Polymer Resin,” Transactions of the Korean Society
of Machine Tool Engineers, 11(5): pp. 81~87.

{9) Kim, O. S, Kim, I. S,, Son, J. S., Seo, J. H. and
Moon, C. J., 2007,
for Thermo-plastic using Solar Energy,” Transaction
of KSMTE, Vol. 16, No. 2, pp. 106~111.

{10) Son, S. W., Kim, I. S., Jung, J. W., Kim, J. S., and
Na, H. H., 2009, “Control the Welding Quality for
Stainless Steel Weldment”, Korea Society of Machine

“The Characteristics of Bonding

Tool Engineers Spring Conference, pp. 285~ 289.

{11) Na, G. D., Yoo, Y. T, Shin, B. H,, and Shin, H. J,,
2007, “A Study on the Surface Hardening of SCM4
Steel Using a Continuous Wave Nd:YAG Laser”,
Transaction of KSMTE, Vol. 16, No. 5, pp. 24~32.

(12) Yoo, Y. T., Shin, H. ], and Jang, W. T, 2004,
“Surface Heat Treatment of Die Material by Means
of CW Nd:YAG Laser”, Transaction of KSMTE,
Vol. 13, No. 5, pp. 67~74.



