A STUDY OF FACTORSAFFECTING WELD LINE STRENGTH
OF POLYSTYRENE IN THE INJECTION MOLDING PROCESS

SURACHIT HUADSARKHAR

A THESISSUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTSFOR
THE DEGREE OF MASTER OF SCIENCE
(POLYMER SCIENCE AND TECHNOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2006

| SBN 974-04-7393-8
COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / v

msndulsitinadennuudasesseyouves Indalasulunszurumsiaiug
(A STUDY OF FACTORS AFFECTING WELD LINE STRENGTH OF POLYSTYRENE

IN THE INJECTION MOLDING PROCESS)

q3%9 811 4436311 SCPO/M
a 4 = a J
m.u. (emaasuazinn lulagwoawos)

a a 4 a w v A 4
AUSNTTUNITAIUANINGIUNUST: NP Q’%TJS, Ph.D. }]GJJWQ INY ﬁ’u fUUN, Ph.D.
UNANYD

A 5 o ad S Y v a o A
seowouilusosdmiunaunsaveuiu laillusosingdnd  uazdmiilulasg
9 & a A 1 19 1 Y = ao dyﬁ =
a5 Funannmsi luana lennsaunsdwsesse leduiisans  nuIsetiAnyInwa
@ a @ = dgl A < 4
vosdulswanadn uazdulslunszurumsRavugnlaonNundas o T08FoNUD
[ Y H
Twaalasu TaoldIwdalasu 2 wianiiwinluanasedu daudulshldlunszuou
g J a a a 1a 4 <
miﬁﬂﬁuiﬂ laun quuglivewardAnvaoy guuNUBILNANN mmgﬁ’ﬂumiﬁmaw
4
A %mmumamumﬁ‘iumimﬁamwmﬂ”lﬂmﬂﬂﬁ mumﬁﬂmuiﬂ 3 uuy Ao
%umu‘n"lumamem FunuiiTisendouss mwwmﬁmﬂmmﬂuwmﬁ@ﬂmm nazuy
fifiseaFousznhmmadnuiwfunaradnma) Fununmuane zgnih lnagouusads
mmgmmammmumQl,mmmsaawammauﬂqumﬂumaﬂmfa:u INNINAABINY
< 4 A 4 g‘ o U v o A g @
ANULASURITeEFoNanas M e min Tuwana  uaziledenaniiluan
o < ] ] : 1 < g
fMruanNuivoImsunsvosae g luana  HlinaAoANUTTIVOITOITEN  AD
v
a a a 1a 4 1 < v o
guNiveINaIdANHasNIazguUuNVRWNNL  auaNuEI lumsdauazAuANEl
4 a a a 1a 4 3
HatiosuIn iipgungNveInaIdAN ANz QUM NVB LN RNN T uazina TiA W

] J F4 ]
LL%QLLN"U?N??Jﬂl“ﬁﬂhlﬁﬂﬂ?ﬂﬁl&ﬁjlﬂ ﬁaiem%mzmnwamﬁﬂu%qmﬁ’uwmaﬁﬂmm%wa‘i

v
AaAAa

uvigiid Traldauuiuswesseadeufisdnhaunuitiisendeuvesssnig
waaRnmasunamanmadaiaungiigan
wuuHaesmuadasnansiolssnamanuuiusevessonson  gniueueas
mqygmmmmmiﬂi A (5% m‘mmﬁwicﬂmaﬂauwmmﬁaamhlﬂ”lﬂ) u,awmm"hf’um
Taghiinogasaunnudu (i@ﬂmﬂgﬂmmummmm) Hlefmualigunuiseaion
szmnwmaﬁﬂmaaﬂ‘uwmﬁﬁﬂmmﬁﬁﬁ’mﬂﬁ°lumzmums§mugﬂ¢hm

99 1111 ISBN 974-04-7393-8




Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

A STUDY OF FACTORS AFFECTING WELD LINE STRENGTH OF POLYSTYRENE
IN THE INJECTION MOLDING PROCESS

SURACHIT HUADSARKHAR 4436311 SCPO/M

M.Sc. (POLYMER SCIENCE AND TECHNOLOGY)

THESIS ADVISORS: KRISDA SUCHIVA, Ph.D.,
WUTTIPONG RUNGSEESANTIVANON, Ph.D.

ABSTRACT

Weld lines are visual defects and structural defects that usually occur when two melt
fronts meet during injection molding of plastics. The influences of various materials and
injection molding process parameters on the weld line strength of commercial polystyrene
(PS) were examined. Two grades of PS with different molecular weight were used. The
parameters that govern the injection process are melt temperature, mold temperature,
injection rate, and packing pressure. Three types of dogbone specimens were molded
representing no weld line, melt/melt weld line and solid/melt weld line. Standard tensile tests
were conducted on molded parts to measure the resulting weld line strength. The presence of
a weld line showed strength reductions with increasing molecular weight. For the effects of
injection molding parameters, the melt temperature and mold temperature were found to
have influential effects on weld line strength whereas the injection rate and packing pressure
showed only small effects. A higher melt and mold temperature increased the strength of
weld line. The effect of low interface temperature during molding resulted in the lower weld
line strength of solid/melt weld line than that of melt/melt weld line.

The theoretical weld line strength models, as governed by the degree of healing
(diffusion distance of polymer chain across the interface) and the sensitivity of the material
to stress concentration (the presence of V-notch) were proposed. The various molding

parameters of melt/melt weld line were also measured to verify the validity of the model.
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