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Abstract

The study of environmental stress cracking (ESC) by contact with plastic rulers and
PVC erasers which was artificially added to the external stress was carried out in order
to accelerate the chemicals crack. To analyze a blooming plasticizer that migrates from
the inside of blended eraser to the surface of the eraser, the ESC experiments were
carried out at room temperature and 50C conditions. The chemicals crack shape caused
by the plasticizer and the brittle fracture shape resulted from the external stress were
observed in consequence with the cross—sectional surface analysis of the ruler crack by
the ESC. The bending strength of the plastic rulers were fractured prior to the yield
point and it had low bending flexure stress. We presented that ESC of polymer
materials was affected by the polarity of the chemicals and polymer, the exposure time

to chemicals, the exposure temperature and the level of strain on the polymer.

Keywords : Environmental stress cracking (ESC), Environmental stress—cracking

resistance (ESCR), plastic ruler, PVC eraser, crack, craze
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1. A4 &

LA HpAel o gk gtk uty] e 7HEEA7] 7] 1A ZIAA R-&ES FTt
3l 317 ¥ 9} 7 (Environmental Stress Cracking(ESC)) A &do] dxyolgy Zgtrgs =
Aoz A5 At (Jones(2000), Jasen(2004)). 34 SH 9y AHdAd= g 74 E29
375 H 93 A (ESC Resistance)S FAA7|1, T80 2+= ESC AEE HAXggo=z
AoaLEA B Ao WS AsAE 9l % VNEzARRE &8 7 Ak

2 AT A TN A HE 7 de 0 S32Y Aok A HF
o] gk 3}8} ok 9t (Chemicals crack) @& 7FE3A17]7] 98 58S F718 87489
¥ APs AAe k. dAzke A9 Fo kA H7MA7E SebsE AR ] o] g
olgh gstorm & Ao, nidA A o] thgk MAAT nFE Fsho
ESC Aol w& Fe289 13 A, 33 wAYSS dst=t &8skt

2. #AETH AF

AFMeE AZAF] PVCel Aol AEAE Fe2E 7FAAE HUbste] 7] wiel
A Algto] AUH ZhaA| Aol PVC A70¢] 9F xHo= AZEy+ EF(Bloom) @
dol YA " drHow ZatiE JAaAY] EF HRE FH 2R S W
Ho, ALNEREH &5 © 7taAle S92E Aw oldyo] ZTtaE Aol A9 ) e HE
¥ 22 548k okE 9 ¥ (Chemicals crack)E frdstAl @l spetokFata] Age] o F 8-S
7k 74§ 3 (ESC) A3 GAIZE del 23§35 8l & & 7] wiol i
A AFY FEA, At RAARY] A8 HE 2 A7 T 2 oRiokdAAR
1A AR FHE dFsy] Ag & wHoeE &85 dh(Jones(2000),
Jasen(2004)).

LEAE o= A ol dAEHo] Agst wHA R FATL Hfﬁc(?ﬂ’ﬂﬂoi o ek
o7 widg Ae)EHo Aoz FFOR YEUA Hrh Adolzxe ddHdE GEpA A
o= Wol WMEHE Aol oste] M= AZEo] Uty i o] FHWFow A7
oj=7F FAHM, Seo] stHH HAYY FrI=He EA ol A 7phel oA =Y
o]27} BYHE 545 AY thKambour(1968), Kramer(1983)). H3gh, A#o]= F i

of AAIAQL 7t wAe) #dE aAstA fot webs] ESColA = 4o o3 1
FAE Aol #A7F van der Waals force?} 9Fslg o2 A] slstoFiEulao] 28 v A Y Fol
Aol 7ol shstefFo] it WREE T o] MAlE, AZHAAY] FHE e
H A FE A (2005), Schapery(1975), Gent(1970), Lagaron et al(1999)).

2 3 uy] Ay dgoael o] niEAte ESCAHE S S8y &4 9 Xdi/\]ﬂ, Z
=k, o Tk, Al SYFE el wep EAor JIgs wrom 53 x4
SHFEsto] 9)gk &S WA Hrh(Jones(2000), Ktz A(2005)). FE3H Jo nes(ZOO = =g



28 #8790 (ESC) Aol tistel 1A AAe] A4 Crystallinity)l €% 9,
Sehselt SREd FdPoaiy) S44 dF BAERAAEON AU
Agratgch. seteFEStaol QolA sheefER wEAT] Ao AAS
EASE 9% BAs d%s] 47 Hx, seepEdsE dos)s A ESCE 4
Mo e Fasl =ew WAGY DR WS, nEA Ane Ao F

0 Ul 0

o H

of & A2 EAS vEuA HH,
choll Aeo]=7t A W E
of Wt #EAY AsS SR E71(1994), Willilams et al(1995), Kramer and
Hart(1984)). L&2He] 33 @4t ai2ke] o34eh3 543 #dd Aee 3 vAYS
I gy jEs Bola Q7] wiol] AR el gk vk o] B4, AFA A
7F Zash Ropo|ul, wpehA izl AF e 3732 3y A 3(ESCR, Environmental Stress
Cracking Resistance)& $/JA 7|31, L&A F35 - 2419 YFAES Assty] Heide A 63
AT ZAHRE dolguo]|xststo] ZHetrE Tt AMEEE SOl 8o RA A F
2 TS FAE F de 78 AR €8d F Us Ao (AT 5’4(2002),
Jasen(2005), Lagaron et al(1999)).

3.1 29 A& AFAE o8 2=4d AFSHAI(ESC) 4%

<Y 1>2 Eg2E zo] ¢
28 TFaA Y] FFEol o3 3 2

o A 30cm A A3 A= 200mmE AL, w3
Y] 50% A== ety zZbd dAg §Yo] A RS

JFatabeol| A 2SI 2o H7bAlel oo} =
FA e FArzelrh. ESC 4
&S 20mm= do] Hu =3 oH

A=

P rE o
e
>
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wol A3t 2= 48 H I (ESC) AL PS, PVCY freldel2=(Ty), 54
(Tm)& Farste] Azel 240 dFS 74 &= 80T olste] =19 A3 50TAA

ESC 23<& st

32 AFA T 7taA ALY F=

oo ESCO Ad f5ES @Azt Bdsty] 98 A Fo] i RS 2E3)
o B4 e¢HTy] AYe AASGT 25 L2 v]FA &ujo] 93 ESCH P GG
wx sty 9le) A e Aeskgl o) WEkS (Methanol, OCI, 33)& Abga] Az o
2 A9 Zo] ArAPRS FEHAT

33 AL T ZEHolEA ZtAAAAE B4

X7 Fo Zereo|EA i AES BAEy] 98 FLAYERE KS M 1991( 5
A A7 Zo] sbaA Auu)o] wEl A9 Fo shaA RS AP B sba

A EFEAS ALNE THF(Tetrahydrofuran OCI, g=p)oll =21 F, vk Uﬂ%%:% 4
o] THFS = ®8E A2 3 MLz 59 7t2AAdES HPLC(ALA S ¢

21249, High-Performance L1qu1d Chromatography) 2 A @& A& A A3t}
34 345H I (ESC) 9t A TN B9 THIH

72425k (ESC) Aol o@ aduy P9 wue ¥457]98 3
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