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ABSTRACT

Design and manufacturing of plastic injection mold with cavity pressure/temperature sensors were performed in
the present study for tensile test specimen. Standards of mold-base and tensile test specimen were used to design an
injection molding system. Cavity pressure and temperature sensors were placed on the side of fixed platen of
injection mold machine to prevent them from external impact damage. Injection molding experiments with variations
of injection speed and melt temperature were performed and polycarbonate tensile specimens were prepared for the
tensile test. It was shown that injection molding processing parameters can have effect on the mechanical properties
of the plastic injection molded part.

Key Words : Cavity Pressure(Z)8)E] 42), Cavity Temperature(7WB]E] &%), Injection Molding(A} &4 &),

Tensile Test Specimen(217% A3 Al ), Sensor(4l A1), Mechanical Property(7] 7% £4])

1. MB At KimP52 Cavity U9 ¢teia &5 A3
22401 7}“& MA S o] 83te] cavitye] o)

AL AP WG BAHA L 2HEe 58 Zqste] BUBAL ChnF e ABEE,
FEH AAS FANME A AE Wl AT 4 AeE, FHLE wY 59 AEYYHYS o R
of W@ Aol sbsalokstn, AdelPe]l mEl® ol wg AEEY AN FEol vHE GF2
AAY B4 H7A7h ol %o} Aok Btk Bakay o AFHGLh PakEYe Tl QoA HPaH
FAVE AAFE Qo) TS SR ol E aDfd) Asiel FRAA T2ads 49 o
Bl 4L ANE 5, APAW d¥or Tz mde FAY AP Arsidc
Aol APABL AReAY, Behay Az Wb B AFoIAE ofel AP FATFA
Mgl BEel Fakel QAW B A sl s ARNBFEL AA/ALEHA 0, Cavity W)
AAANS A% solch Z, FAAA JFL WS o AR LEE WA 5 YRR FINA 49
st sEelBT & & Atk Caviyol A olTolx  AAS LEANE F7b AAARSAG. Z, Set
S %7, Reh 379 FHe F 44 2ol os) 48 A3AHe) AEERL U2 sEA 9" 2
27 Awisled 2Re sl Lotk @W 7l SRANE AUR & dE, AS® @ HEol @ 4
A RE F FSARSY 244 2 AN BA4S Qb TR Caviyd) Pl ANt ALY B
Aol Bsen dass gk deida . Bez A3z aad ge 428 9 o
AFAe FReIE tlol A2 RE D Loz $E M2 sasdon, e ARAAgAA w45
o Eelstoz vpdel b 9 AR BE 2 B L0 GudHE A5eel 45 was
ddel $4@ Fehsdel RRvES dAstn Aok B3 Ad® Ao o) QAR FAs

1416



g2 71AHH 54

B o AFoMe Zery
9] 3 1S0316770] 3_711
F3ato] el
o} AlHol Ag
HEh AAAE 1113}3L &
AHYAL 1S0294-1*10) 3=
ahA c(Fig. 1).

L_"o
J%
o~
ES

D‘{:

nx HR o
ek o

2.1 SEAHA

L2 AAAES
2A e, 1 A4S
F(Sprue)E =Z%o] F4mmrt HE
FulE F9 . ©vi(Runner)= QSmm(*}C}?’J s
Yy A$E Smm o), w7 Fule 10?7 o4 30?
uwhel 1%, Ao E(Gate) FAIE 78| El(cavity)
AlE FA9 2302 3% &, A¥ FA7 4mm
°olZ2 27mm2 A°|E FAR HAFNAC AlE
o] Z& AHeo Zn PEF PN, ZDolE 3mmE
itk AnE AlFERY wy) Fels 1 2 S
# & A(ejector pin)y AA F@AE upgzoel 2
AstR 1, FANA 20mm ol WU EF st
Heating/cooling system< 2H% L] 3dlollA v E
¥9 oj= XL AR 5T ol Azt A
UEE st F AdAsigch AFAHA 3Fol
Ze5e gon XHAG Aol AHEAE
oul Wzta Q7 Alole] A 22mm, AH
o] Az 6omm=E AASAI, SC type 2T
(SC2530)4] Futaba 73S A}-£3}3It}. Runner
o] 24L& AFAHE GE3ted oA 7+
g oixtela B F UTh 1S0294-1 A} uhof
Double T runner® T Runner ¥ Z runnerS HAES!
th(Fig. 3). £3] Double T runner= 13 A H| Ad

HG AG A
Fig. 29 A A1851 23
i 5‘}.03()

2ol 4 weld lined AAHROT FHAA WA
g BERnA He FHoE AU #E 2
o] 8ol Runner o] 7= EE A stglon, o
4 oz AAstel theke wul wel AT
A 2N AZE e AY @ 4 UAES 3
At
22 24y 3 2EMAM MdA

AN AHAs YA 24 FH 2
o o0%F AR EH ANE ANEA SR B
#7149 29 AAZel Lesln AM 40 An
S gudoz 2 pel aPsol 2R, W4T 5

1417

o ghadol B F Uk B ATl E Fig. 404

o} go} dEaiAAlele] AglE 134mmE 4 A

B, 2EAAME JdRAdel FHEE Atz ¥
2F A

( Cavity ]

ot Pressure %
Sensor ‘

Fig. 2 Assembly drawings for designed mold and
mold-base of tensile test

pressure / temperature sensors

specimen  with

Z Runner

Douple T Runner T Runner

Changeable
core

Fig. 3 Designed and manufactured view of runner
system for tensile test specimen

Pressure
Sensor

Temperature
sensor

Fig. 4 Location of pressure and temperature sensor



Zagird o]ﬂ)],ﬁ AbE égo“k_ ALok/\}q A=)
W PC(Polycarbonate)E A}8319th Grade: 3022IR
ojm, AR AZAAANM FHEE FHF2ZE 300-310
Colch, £ Al E 7= 979 Selex $508 AL
3Fith Closed-loop 4] servo pumpE 23l
Feed-back #lojoll &gk xj& o] #Hol LJrJ— & i+
Lx7t w2En Fd ¥4l EF’ 7)Aol w)atel
30% olde BHaAE dE 7120 .
a}/\a o}x}}\]_ﬁ:]g] Hﬁ:} JEJLH
B¥E 2Es AL 243
SE%E Fig. 591 AAIS
#sl PRIAMUS 44 E A
(Type 6001A, @4mm)T
E]LH-’] onao P é%‘
Al (Type 4001A)= H¥
Ag Aol gal 249

=
R
=

L

[ed

ye,

oX
ook
o Hxe ¢

ﬂd
rot ol rir

<3
—

i

C 4

~r—‘3‘.&
vl

o
%‘Em
R:)

]

rx

oZ,
3%

fr o

o}
S
< ]
=
=]
T

2o S oZi
E2opL M B2 o wd g mlu

Y

o

o luno] 3
o] 7.
4P 722 =
g atts 215 g

2lt}. Multi DAQ(Type 8101B)=
HME%E AelE& Tl Lol 599
qg2 g}

_)’:
_04
JolE 2]

JH

0

—_
Pad)

=22

o] R3&lo] PCE BUE
pd

i=1
e

Fig. 5 Experiment sctup and flow for data aquisition

3.1 ’g #xA

E A7 AR E 39 Aygzxd @AY =
Zj° Table 1ol AA&HA e} SR 29 W3lE 285,
295, 305, 315, 335CE 391, A}E4 5o wWile

100%3}+ 31, Z+ZF 10, 30, 50, 70,
S FsIch T A9 54
3 F ASERE WFAF oY,
FRALEE W3
ol sldsie

o A

Flow rate 75cm/s&
90%¢°l] st AH
25 = 295C
dake] By AAEERE 50%
AFRA ARE 4

ARNAL 574

[=3
%

6

1418

Table 1 Recommended processing parameters and

scope of injection molding experiment

PC(Trirex 3022IR)

Recommended

mold temperature range(C) 70~90
Recommended 275~315
melt temperature range(C) (285,295,305,315,335)
Coolant temperature(C) 80
Cooling time(sec) 15

Injection control(Flow
Rate:FR)
(75cm/s, 100%)

43—9mm(Velocity control),
9—6.4mm(Pressure control)
(10, 30, 50, 70, 90)

Packing time(sec) 10
Packing pressure(MPa) 4
32 88 Z1
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Fig. 6 Effects of melt temperature variations on cavity
pressure(left: exp., right: numerical(Moldflow))
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