A A 4
INTHUHNUD

v a J { a d (Y, U
fnii’)i’)ﬂ!!‘lJ‘]JE!ﬁZW%IN]!!N“W3»1W‘ﬁﬂ!ﬁ@?!ﬂi]%ﬁﬂ1§%ﬂ!§ﬂﬂﬂ?

Y a\ ay d' |l = :g
ﬁummﬁlmmmﬁamﬂ“lwummmmﬂszmumﬁﬂmmgﬂ

DESIGN AND DEVELOPMENT OF INJECTION MOLD FOR
DETERMINATION

OF FIBER ORIENTATION IN INJECTION MOLDED PART

Mgy 93853531YDa

U

A A LY a (Y d
HUNAINTIAEY HU1INYIAUDHAIATAANT

N.fl. 2551






v Aa a d
dl‘lJ‘J‘iJ‘SE)\T’J‘I’lﬂ'I‘L!‘i/\l‘la!fﬁ

U A

Taumadngds urdINenaenunsaans

RINTTUAANTU T UNA (AAINTTNIATOINA)

Syan

IMINTTUATOING aﬁﬂﬂﬁiwlﬂ‘iﬂﬂﬁﬂa

/N MAIV

d’ o ra L= A A 4 Y= [ 9) a
1993 ﬂ15'0’f]ﬂllfU“lJLLﬁ?WﬁJu'lLlll‘WiJWﬂ@L‘W’f]'JLﬂ5']31’”1']5%@“5fJ\W]'J"]Jﬂﬁlﬁuiﬂlﬁiﬂlliﬂﬂ181u

2 A 1
%umu‘nmuﬂszmumimmugﬂ

Design and Development of Injection Mold for Determination of Fiber Orientation in

Injection Molded Part

U

MINFINY WINTE 9T0535YNA

Tanasanivyevlae

Usesunssums
( 91015680y %11 2193 1a, Ph.D. )

NITUMSI
( P15 0NUYA {BouE019, Ph.D. )

NIIUMSI
( Arwmnansinsdisiani 93tlyana, awa. )

NITUMSI
( 9191589 WyIWUT, Dr.-Ing. )

MNMnIm
( FOIFNANTINTIVIAN NAATENT, Ph.D. )

VNaIngdy ¥ INGUNEASaAI ST




a a J
INPIUNUD
A
1393

' 9 '
MIvONULULA WANUUANN AN AT 12T MIdaiE sadveudulaasuusameluguaun

1 =) tg
muﬂizmummﬂmugﬂ

Design and Development of Injection Mold for Determination

of Fiber Orientation in Injection Molded Part

Tag

WBNYe 938553010

LU

o a A @ a Y 4
UUNAINYIY UH1INUIQUNHATATAT
4 4 1 a a % a a 4
Lﬁamw3Jﬁuymlu,mﬂityagnmﬂﬁumamumumMQ (AAINTTUIATDINA)

N.A. 2551



Ao a o ra o { a o o o
W¥y 9505350QA 2551 MIBOALDLLAZHALLNNURRAIND AT IZHMTIAG B3RV
9 a Qy c!‘l = d? a a o a
dulaasuusanmeluFuaunmunssuaumsdavugl dsyadmnssumansumiiadia
(AAINTTVATDINA) TVIIAINTTUIATBING MAIWIAINTTWATOINA UTLTIUATIUMNS

A (= o o v
nlsnwn: 8113UDYTUN ’NHI@, Ph.D. 92 it

a a o’dy o o ra I a A a qy
mmnﬂmwuﬁu"lﬁ'mmiaammuLmzwmumuwuwmwmﬁﬂﬂwmmmwammm
' v

‘VlﬂﬁE]1Jllﬁiuﬁﬁ'lﬁlﬁﬂ‘]ﬂm%ﬂﬂﬁ?@ﬁleu ’mmaaﬂ%”mﬂaﬂummwuwawmm ANHULLAZAUITU

9 o = a a Ay
UBINNLU ﬁﬁ@ﬂﬁ]u@ﬂﬂ"ﬁﬂﬂiﬂlﬂﬁElu1/]ﬁ“l/n\iﬂﬁ“l‘ﬁﬁ"UfN’Wfﬂﬁ@lﬂﬁa@mﬁﬁ]ﬂWﬂiulmWﬂJ‘Wllﬂ Tﬂﬂ

) =l a o G Y Qy a 4

mimmﬂiuiaﬂﬂaummas CAD CAE CAM mﬂizqﬂeﬂﬂumiaamm‘mmm NITUAIICUNIT

a PR { A o a A @ o w
llwa"’UENWa']ﬁﬁfn’iEIE]illwa’)ﬁlﬂﬂeﬁuﬂjﬂiulluwmwaﬂ LASNIZTUIUNTAAALNNHUN A1

4
=

dy 1a s A @ Y k4 o Y =2 a a A
u@ﬂmﬂullelWﬂﬂ“ﬂEJE]ﬂLl‘]J‘]J!,!.agﬁ]ﬂ’diNﬂJuVlﬂﬂﬂuWiJﬂ%iuﬂﬁﬁﬂHﬁ)WﬁWﬁﬂlﬂﬂi@ﬂl‘ﬁﬂuﬂiz’dWH

Q

1 v A o

4 1 H
. a a a 9 Y v A 14
(Weldline) llagE]1/]ﬁWaEUE]\1ﬂ'J'lln’iuW%UQTHﬁﬁ@]@ﬂ’lii]ﬂliEJ\W]'J"Uﬂ\uﬁu‘lﬂllﬂ'Jllagﬁllllﬁmmﬂaﬁhlﬂ"“@ﬁ

tg’ a Ax A 9 Y J J g’ o
Fuunwoa Insnauinaudulound 30 weoswua Tasrimin

= = A a 42} a 1a J Ay ¥ a o
NnramMsSsumeums lanmnavuasameluuunyitazwan 1aanmsinsizy laeg
o an 1 a 4 ] an a 4
TlsunsudraoamsIna 2.5 uag 3 §a wud msrasizizlsems vasow 3 Baldkans e
A a d? 1a o a 4 v A @ 9 9 Qy ~
M3 anmavumelusunuitazsans s zvnssas ssdrve udulondimelusuaun
ADANADANUHANIINABDIDTI MINHANIANEIDNTNAVDITREFONTE e uNdeaniTAFina taad
< 1 Qy A 4 wvAa 1 A [
Tiunsuauniseayentszauldauiamsdunmudsusanszunauazauianmsdunuasus
= l A v A o Y 9 & o’z’ v a @ =
A92A09981937N 110991NM159A15 9@ ud U TouAIFIAIR NN UNANIIMT T UL AaE TN I810A N
F4 ¥ Y v
AATUATIVTNUIUFONTZ Y HINNIITAIDNTNAVOIANUNUNTFUNUNTADaNTANTAILNIL
v v ' ¥
AOUTINTZUNALAZ ANITANTAIUNIUADLITIAVDITUIUN Tl Teeoullsz ey wuIuilonNunIN
Qy A dg’ 1 Y Y 1 =2 A o' d' 1 9 [
VOIFUNUNLVY dawa 1HAInNuAIumuaousIAalinIand1ad luvasin AU unmuaDLs
v v Y Y v v Y
nszunniiuua Tdu hinJaouwlas Meiifiaumanananunuivesiuununa s iU LAY
2 Y o g Y Aa A \ wa
HUVDITUNY UpRIINHNaMINAdoudaas IMFiuIANNrIve UL lulonswadoauia
Y T wva Y J = t:’ Ao A g/’ dy
NFATUMUABLTINTLUNALALANTANTATUNIUADLTIAIVDIFUNUNNToaFoNUTE a1 Nl
' Y Y v v v '
(11999109AI1AIUANUHUNIVOIFULAUNANADANUHUIVIFUNUN I UAN T asuuilas DU

A
sou¥eNlszau

A A
AMeNp¥sLFTIUNTITNMS

=)
(=)
ho]

=
AYUDVD



Pichai Jariyathammanukul 2008: Design and Development of Injection Mold for
Determination of Fiber Orientation in Injection Molded Part. Master of Engineering
(Mechanical Engineering), Major Field: Mechanical Engineering, Department of

Mechanical Engineering. Thesis Advisor: Ms. Anchana Wongsto, Ph.D. 92 pages.

This research was to study the application of CAD/CAE/CAM in designing and
manufacturing the plastic injection mold which can be changes into various characteristic such
as different thickness of specimen, types and positions of gate and flow direction of molten
polymer, respectively. The effects of weld line and thickness of specimen on the fiber
orientation and mechanical properties of polypropylene filled with 30 wt% glass fiber was also

investigated from this plastic injection mold.

The 2.5 and 3-D analysis results from the simulation program were compared to the
actual flow inside the mold. Good agreement of the flow pattern and the fiber orientation were
shown from the 3-D simulation results. Effect of weld line tended to decrease tensile and impact
strength significantly due to the perpendicular orientation of glass fiber to the flow direction
including voids inside the weldline area. Considering the effect of specimen thickness on the
tensile and impact strength, it was found that tensile strength decreased with an increase of
thickness, while no change in the impact strength. This is due to an increase of core layer as the
thickness of specimen increase. The results also showed that the tensile and impact strength of
specimen with weld line were independent on thickness of specimen. This associated with the
ratio between thickness of core layer and thickness of specimen was constant at the weld line

arca.
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CAD = Computer Aided Design

CAE = Computer Aided Engineering
CAM = Computer Aided Manufacturing
CMC = Ceramic Matrix Composite
CNC = Computer Numerical Control
MMC = Metal Matrix Composite

PMC = Polymer Matrix Composite

UT™M = Universal Testing Machine
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Nylon 66, radially 0.020-0.028
Polycarbonate 0.006-0.008
PE . 0.015-0.050
PE, 30% Gilass reinforced 0.004-0.0045
PET (bottle grade) 0.005-0.012
PP 0.012-0.022
PP, 30% Glass reinforced 0.004-0.0045
PS 0.002-0.006
PS, 30% Glass reinforced 0.0005-0.0010
PVC 0.003-0.008
PVC, 30% Glass reinforced 0.001-0.002

301: Rees (1995)
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