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The current establishment of car engineering plastic 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 included 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, 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.
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Fluoride: PVDF) && AF&3h= Abdl7F 270 = A
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£38= PE B M43, S slo], Hl=o] &4
Z o] T 5 &9 AAE AFAHE deots)
3L, Ae ez HAd dwpgk & §3 WFE
S g2EstdaA & AREE A%, 9 A
T AES AAF I ARE nfgoz Fe] 3
dtA 3 vaste] HAe) g3 WEE gotsilt

g STy 475t
oz AA TEE F Uk GV

B oA, 3 ALHA T+
ZE2 gAsle] A3et o=, A Aslstd ot
Al 7tEstol e dstelA] ke ZEtagolH, o]
= HEm54%], Ak (melamine) A So] Yokl
ZH2E AASEZA AMEHE GVt &
8o EAS ZYddde fdAol dx, HE
Aol dow, YokEA, EFF el 7teste], ®
48 ZE, ¥, 9L, Folx Gl 2o
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70 3T
HEAZ Hypel 7h538te], FHolz, X, FH&
g, AADE 84 Fo 220t} E3F ABS +
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717] 892, AEA BF, AFRIIAIR Tl 22
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stx, A )

2.2 ¥ 82k(Heat anastomosis)

o (heater) S AHgato] Ao RE §Hslaat
e RS dAdxd st &g F
AAB L et e sbete] sl Wy okt
G ol = 2ol (butt), A 7(socket), Al (saddle)d
Zro] glth, =7 (but) S 75A olAe T I
ola¥ & AHE&HW, o] §FHL &7 A &+
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o] P A-gHY] FHHE-AAE
ﬂo~44 AP0 @PAFel k. oA B
3 Folslor & AHRe B L o] gl FA 10%
o EFHAS AF AEIHA L, EF B E
ol AEg L As Hel o8] mEH G
A3l AAsel Bh w@ WA wwe] BA:
tmm o1 54 RES ok 0] volLol o2

we glo]Z T 10%u] gho]ojof Fr} 1

A A Ade g5 o] fE 2
FojAtgreltt, 3o T GAE e 2ok
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Aol 5o syl HEAA 7FdstiA &3
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EAET}E o]Fojx IEA &FAI7IV] St &
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7171 93k AdE duHS SFFAZHE AE
Al AATE HHoR ﬂﬂ% oz §2)
ZHZE dEA 3t &FHol WS ERE o
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Fig. 2 Design of heat anastomosis sample
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Fig 3 & 4% 340l wet Age A 4

Fig. 3 Specimen of heat anastomosis

32 AExdA

Table 1 & A3 ®Wgo] WM& §2 2ot} 7}
EEE 210~250C 7HA 10CTH F7HA1A 7H
F2sit) olo] wE =¥ 3 kX ZedA A
ARt & AIZE 10 sec, 7FY AlTE 60 sec =
g ste] A7l

}..

Table 1 Experimental parameters

Type PE
Temperature (°C) 210, 220, 230, 240, 250
Pressure(kg/ci) 50, 100, 150
3.3 =44y

ZHlo gl HA] g2 21& W]
ste] 1%, AE, 92549 T 3 7HA EAAES
st Q1A E 7] = Instron AF2] 5800 series =
TPl on, Hof 200kN o &S ke A5 Al
g 7lolth. AlF A= KS B 0802 o] HAlE daE

Faon AlgHAorE BAAHAE A}
£33tk olmje] AJY £XEE 5.0 m/min O 3L
ARtk A XA S-S Wolpert Wilson Instruments A}
o] 402MVD & AHE3Ilom, 83852 50gf(Hv
DE A3l A4 71F 3 0.1 mn ofefel A
03 m (FASRE EYFTFS WA L= EAA F
23 WS SA3A Y. I2AEL ASTM E 466
of u}2} Instron A} 8802 HPS AFE3}3 o,
| (stress ratio, R)= -1 ©]3, 2§ <1%-33 9
2 20 Hz=2 2783tk Al ThalA= &
7 A e, AlEHd AH&E=
< Ay 2 SR WY (elastic
beam equation)S AHE-SFATE oI7]A], ¢ & AlFH
3—]./12 ‘i‘l‘ﬁo, M < o];q- tﬂ olz UD]]E P= xq_g_a_
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4. AEZEY Y DF
4.1 AFANE
Fig. 4 & 2 2704 103 2 2g3t Ao o
3 HHgke g =3l A9k 210C 2 J)FEHOe
2 23 AS$ 4= 50 kPa oA oF 42, 13, 54,
3.1 kPa X]'O]7]' VLE]— EO]‘G‘]— H]—H—] =1 olai 100
kPa oAM= 4.4, 13.6, 8.8, 3.3 kPa, &F'3 150 kPa oﬂ
A= 3.6, 113, 6.7, 2.2 kPa & =ol7} W, =
230°C oAl Eef2~g e ZHWGN o] Foixl &421
FAd A AL 2% 230C, &= 100
kPa©o] 474 zHdo= FHHC
—=—210
170 ——220
—A—230
—¥—240
—4—250

=)
S
T
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S
T

=
S
T

Tensile strength [kPa]

@
S

50 100 150
Pressure [kPa]
Fig. 4 Experimental results of tensile test

42 AT ANE
Fig. 5 = 948 %7] 50 kPa oA &= de
Azte] g

e 23} 3tk 210T(57.2 Hy)
7 0.1, 0.08, 0.04, 0.05 Hv 441 x}om W
4& 3 Lo we
AR o] o] Fo]] iah °ﬂ tﬂﬁ}“ °i°*ﬂr 3
A0 220CAA o F A% WEE AT

59.0
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—0—220
585 |- —4A—230
—v—240
—4—250

/‘,//‘l/:k.é‘“‘ B
‘74!'7 W~y ‘*l-i..k'

570 @
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Fig. 5 Experimental results of hardness test 50kPa
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Fig. 6 = &8 =7 100kPacl e A% A3
Aol tigk kS =3t skl 210°C(57.1 Hy)
0.

71202 W4 0.11, 0.18, 0.14, 0.06 Hv % =}o]7}
goh Eepag ARe F% Aol HE x|
2 Ax ¥sleE %’i?iﬂ‘r.
59.0
—u—210
—0—220
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—v—240
S~ —4—250
» 580
e
N’
% 575 |
%)
=
= 570+
B
<
m 56.5
i i T T S i

Measurement position (mm)
Fig. 6 Experimental results of hardness test 100kPa

Fig. 7& 98 %7 150kPaclA 9] A% AAF
Ao gk & Lefzst ik 210T(57.3 Hy)
7|2 W4 0.08, 0.09, 0.03, 0.04 Hv 2 x}o]7}
b=
59.0
—u—210
—0—220
58.5 |- —A—230
—v—240
g —4—250
» 580
=
N’
% 57.5 |
= — ;:\,/ b,
= 570
B
<
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T T S
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Measurement position (mm)
Fig. 7 Experimental results of hardness test 150kPa

43 T ZANE
Fig. 8 & &1 50 kPa A9 A% niojd
AA o] FZe o et #S log-log scale & W3
ato] Ha A5l o8l 9" (fitting) 3 A T
210C 71502 3,4,2,4,2 N4 327} doju}
2] 9Fort}. ol w3l Jg ZFel= 210°C(70.4 kPa)
71Fo % 2.1,53,33,1.8 kPa ¥ F7}a3it)
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= O
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Fig. 8 S-N curve(log scale) for fatigue analysis 50kPa

Fig. 9 = ¢t= =7 100 kPa 233 A3 w3
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of et A 2] 2107C(72.9 kPa) 7|22 1.7,
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Fig. 9 S-N curve(log scale) for fatigue analysis 100kPa

Fig. 10 2 ¢+ =7 150 kPa 233 43 ¥3
H AHe g2z gk Aot} 210C 7lF
O 4,3,3,4,3 /1 337t dojuA] &kt o
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of tjgk H Aol= 210C(71.8 kPa) 7|22 2.6,
52,3.1,23 kPa ¥ F7}3qitt

" 210
100 4 ® 220
= = N A 230
g < v 240
L] A < 250
T 8oh ¢ T s
= H A
= .
_ v ',
2. 60 <« 4
£ i
< 0]
w2 L]
B 40r
1
~—
»n
2 ‘ ‘ ‘
104 10° 106 107
Fatigue life(cycle)

Fig. 10 S-N curve(log scale) for fatigue analysis 150kPa
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