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Screw Retraction Behavior during Plasticization Process in Injection Molding
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Injection molding is the most common method of molding thermoplastic resins. However, various defects occur in injection

molding. It is considered that the cause of defects was influenced by the melt state of plasticized resin. Furthermore, it is

considered that the melt state is influenced by the behavior of screw in the plasticization process. Therefore, the screw retracting

speeds during the plasticization process in injection molding was investigated to understand the stability of the resin melt. In this

study, the influence of the condition of rotational speed, back pressure and heat in the injection molding on the screw retracting

speed was clarified. From experimental results, it is thought that the screw retracting speed is affected by the melt stability of the

resin. In addition, the relationship between experimental conditions and screw retracting speed was clarified.

Key words : injection molding, resin melt state, plasticization conditions, screw retraction speed

F—T—F : WY, BIEEEIREE, TR, 22 Y 2 Rkl

SR BB FTEBL TR DR 7 U 2 %828 LT

AR CH, b s, fEW

1. [FCHIC
BRTVRMERI IR ORE ik L LT, FHHEOBIE, 3
WL DMK SO TR FRETH D Z LTz, 2
YO T % 3R & P AEFEMES Y A 7 PRI ER D
e EE LTELR LTS, L
2L, FHHRE TIE, BRx 2B BAVE Ul
EMETTND. TNHREARRIL, ZMEERRE
KBMEAHNCIER LTV D 728D, HRAR A fiik 1
LWe SN TE7e, FHHAFBICEW TR, BEIRRE
TRy NICEASITBREMEE (XL b)) 235, 1

*TOYO MACHINERY & METAL CO., LTD., Hyogo

Bik, foEE BRA, B ZfE

B U HANICEBSNTZAZ ) 2DRERIZLY,
VU UENL OB FOVX, BERHCRAET HEA
Wi kL X 70 8% 50, RS N2 Gk S b.
BIEARIL, RO ETRICER T2 0N
b EInTn5 V. B AERLREEY, BiiFo
REEE < - BENY—THDHEEZLNDH, M
) U HNOREEZREICIZ T, BiFD
RARIREE 2 IERfE IR 5 Z L IXREEChH - 72, &
R D AEpEM: 2 ) L S5 7 dIiciE, ATRIICE
WCHHIR OIRRLIRE A2 E BT 5 = L IER ICHE T

Telephone: +81-78-942-2345, FAX: +81-78-942-2332, E-mail: s-shimokusuzono@toyo-mm.co.jp
**Department of Mechanical Engineering and Science, Doshisha University, Kyoto

Telephone/FAX: +81-774-65-6465, E-mail: tatanaka@mail.doshisha.ac.jp

***Department of Mechanical and Systems Engineering, Doshisha University, Kyoto

Telephone/FAX: +81-774-65-6556, E-mail: msasada@mail.doshisha.ac.jp



156 TAREE L - HhES - EHELL - KRR - BIXE

H5.

MEN U XN TORHE OEFNIZ DV T,
Maddock? %> Street® & A3 KA IV CTHFZE Ui
ENTND. 2, ZOEBRFBRICESE, BED
A LEREE T LD Tadmor HIZ L » CTER(LEN
729 BHHABICRB VT, ML, I ARE
IEN Y o H RGN (1T, B DOZFE) AR
FUCBIERT 2 L2 HE L Q0D Y. Zofikic X
Y SR 31T 2 BHHR DWSEE 7 /WIS LR & [F)
BThDHZ L SN,

INBHEL OMRIZEY, RIERRERRET 572
HONL ODOFAM AL S =, LavL, 5847
FRRIIIARTZE L T, BHEOIX, HHAE
B W THHIEO L BN 5 Z &2k, 1
[ D AL TAEHFIZ IO T HBHHE OIRIELNE H o
TVWHEBRIZOWTHEEZ LTS Y. —F, 1EH
DEXNECHERICOWNT, BARACEHE L 7l
370, BIIE OFEFRK B IIR M D SVE I K E <
HEERET 0, BIEORRMIRELL—IZT5F
ERRD BTN S.

& ZCARFRIZE W TIE, AL TRERFO RS Y
2 DHBIBFEITER L, 6B RE
OY) & T C& 20k, BRI, 1
[ O TREC BT D A7 U 2 %iB#HEDES >
TORETSHEFHAL, ZNHICHEEKIET /T X
—HEREGRT DL L BT, XD OE DERE A~ DN
HFREICONTRE L.

Pressure sensors

Screw Head

Screw

Check-ring

Heater 1 Heater 2 Heater 3

Heat Cylinder

2. EBEESIUFHEFX

2.1 EEBREE

S R X TR S A D — R 7k (R
FEREI IR, ET40-HR) A MW e, N U 21T
N Re—Z0R ) ZANEEED 4 Y —BD TV
5. ¥, JANVEIIIESE Y (AAZ A=
=1, NO465XL-1/2-20MPa) ZHe W fHiFHind L HicL
7=, AIELEROMINEX % Fig. 1R d. 72, BE
M SN A7 V) 20T % Table 113

72, REHIFANZRRY 7Ly (PP) (B
KAbS:, NOBLEN W101, [EfA#EE 0.91g/cm’, AL K
7 —L— bk 9.0g/10min) % 7=,

2.2 FH@IFiE

AL TREF DAY U 2 O IBEE 229 5 7=
O, FHBEEICER SN TND R 7 Y 2 OfE %
BT 2= a—F—nbHA(ES% D/A Bl
T —% 11— (Keyence, NR-500) & AVNTF — & Z£¢
MU7z. 61T, STHEMERD 2 ZVNETDORET)
BEN R T D20, J A LZE 1o
D, [FRERICT — & v 7 — B Laler I CBRE L
7. BEIEBOENMEL, @B ANEH v F IET
KAET, HEDOBEIELZ DT 2N LBIEO T #{bE I
TR, ATEMESE TRIZEAN D ) ANV & —E &k
B, ZERAEIRZ ST 2EE (=) 2k
VRERLIBIRH bDE L. aIE ISR AN
TS DR ETH 5 43ce GHER hr—7
96mm) |ZFXE L7=.

Hopper

N

Heater 4

Fig. 1. Schematic diagram of plasticization parts.
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Table 1. Specifications of screw.

(mm)
Screw Diameter 024
Flight Pitch 24
Flight depth 2.0 (Metering), 4.9 (Feed)
Zone Length 84 (Metering), 120(Compression), 276(Feed)
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Table 2. Experimental conditions for varying screw

rotation speed.

Screw rotation speed [rpm] 60 80 100
Cylinder temperature [°C] 170
Injection speed [mm/sec] 15

Back Pressure [MPa] 5

Measuring stroke [mm]
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Fig. 2. Backward behavior of screw due to difference in

rotation speed.
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Table 3. Experimental conditions for varying back

60
50
40
e —No. 1
z
;T 30 No. 2
e No. 3
2 No. 4
10 —No. 5§
0
0 20 40 60 80 100
Measuring Stroke[mm]
(a) 60rpm
60
50
40
5 —No. 1
T
% 30 No. 2
& No. 3
2 No. 4
10 —No. 5
0!
0 20 40 60 80 100
Measuring Stroke[mm]
(b) 80rpm
60
50
40
S —No. 1
T
% 30 No. 2
S No. 3
w0 No. 4
10 —No. 5
0 1
0 20 40 60 80 100

Measuring Stroke[mm]

(c) 100rpm
Fig. 3. Torque of plasticization motor due to difference in

rotation speed.
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pressure.
Screw rotation speed [rpm] 60 | 100
Cylinder temperature [°C] 170
Injection speed [mm/sec] 15
Back Pressure [MPa] 25 | 5 7.5
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Fig. 4. Backward behavior of screw due to difference in

back pressure (60rpm).
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Fig. 5. Backward behavior of screw due to difference in

back pressure (100rpm).
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Table 4. Experimental conditions for varying cylinder

temperature.
Screw rotation speed [rpm] 60 | 100
Cylinder temperature [°C] (Heater1-3) 170
Cylinder temperature [°C] (Heater4) 170 | 200
Injection speed [mmy/sec] 15
Back Pressure [MPa] 5
Measuring stroke [mm] 96
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Fig. 6. Backward behavior of screw at different heater

temperatures (60rpm).
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Fig. 7. Backward behavior of screw at different heater

temperatures (100rpm).
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Fig. 8. Nozzle pressure at each condition (60rpm).
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Fig. 9. Nozzle pressure at each condition (100rpm).
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