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Improving of Strength around Flow Front Meeting Area in Molded Products

by Core Pin Driving Method inside Injection Mold

Atsushi MOTEGI, Tomohiro HISHIDA and Yasuhiko MURATA

Core pin driving method in the injection mold was proposed, in which core pins were installed in the runners located on

both sides of the flow front meeting area, and internal melt flow was generated at the meeting part by the up-and-down

movement of the core pins. In this paper, using a new mold in which the installation position of the core pin was changed

inside the cavity, first, a simple method for estimating the internal melt flow caused by the drive of the core pin was

proposed. Then, by this method, the internal melt flow, glass fiber orientation, tensile strength and fracture modes of the

molded product were investigated. As a result, the area of flow front meeting face changes due to the forced melt flow

driven by the core pin, and the area affects the joying strength of the meeting face, so that the tensile strength of the molded

product changes. As described above, the molding phenomenon of the core pin driving method and the molded product

characteristics were clarified.
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1 #

TTAF 7 (LM%, BiiE &R AL, SR EHC TR
BT, WIEMERRETHDL Z & % HAMEELES - &1 -
ek, Esges, Aar - QLM 7R & Okkx 72558 TIA
SHFFHENTWS. &EMELY %%&%ﬁﬁ‘ﬁﬁ&“#%é ARy
Kb, HT7ALRFMEREDT 4 5~%3‘Et§bf%@*4lﬁ“
BT LIV SEEMTON WA, BIIERLNE, HHHAIEIZ
DEGESNDHEDRIRBZ. FHEE T, @@%?tT%
PR sz]’wt RE) 0L 57— b e & CIARMEIE 23— B3R
L%, ERMISO 7 o—7ar F SO 5 BT (L,
7a—7uy MG ENHRT5)IC, UL K74 2 (LI,
7L R EMGELT D) LTS VO EERROER R KR AR S
NHZERHDH . 7o)V RPEREIND & IESIMBI R
DI TR, V T CIENEFRE Z 0 B OTREH
KFTDZENRMBEER>TND 36, Fiz, V FAENERS
ﬂf£< Th, HHENTE SN BIEMEI G, 7a—781n v A

BB W CRPTRRRER TR Z 2 Z LR E o T
E) 0, F11%, 2 Frnrbikgh L CE-mREi o 7o —onm

M AR IV 2 BT & AL AR B A R LTV S

Ak, RIEARIRE Z 1A L S8 5 H A CHIIE IS FEIE S U 7-flHEDS,

i

LABBECBNT, DICRTESI, 28 ’ﬂbfﬁﬁﬁ
BT 5 7 I B A S B 5. A ATHICH Tl

ﬁi“@ﬁ‘\%?%ﬁb\fik@?(/‘ﬁbv}ii< DT, FORER, Y
BN EZT DL, RETHETLST <25, V FECRE
EOART, RERE LT SRV b 00, ZThGIZX DT
FER R 2 VDN Z D DR D DR L 7p > T D, (13
Zu—7ny bRGEITRT D AT R RERIC L~ T

*EREA Sf 4410 A 11 H
W#iRE S 44 12 H 21 H
* PLAMO(®R) (¥ EIRAEM T 279)
TIE & B AARTEKRT (B ERMHSERERITEEE 4-1)

H 725 SN ELOBEK T oL FiEZ2 R LTS, (DD
2 SO7a—7 v MRS LIZERIZ D5 OFii % H#k
L, &9 FHOANLREEZEATS. Uk, &A%
B S5 KO RNERBIEREINA L, 26 mEAHEO/E %

¥ ET A EICTATRAMA~EER L, OB, HHER Lok
HEWL EOTWHIEEIND. TOE, SIIRCHIFHEIC
) U CHEMED RIS A T 5 L 01270, MEIRT A
HILD. ZOX D PG A 5] & 2 U CRkHERC A 2
MU T Z2Mmib3 2 ke LT, LFBREINTWS.
WE&EHNICHEINTHE Ty T 1« Z2FHT 5 PPW &
(Polyplastic technology of Pressure control at Weld line
injection molding)?, (2)2 HEDHHI VU o Z BRI, N
JFENZEHA4T 5 Push-pull 159, HX0, (3)SCI E—/LT
> Z7(Simultaneous Composite Injection molding)?, (44>
V& L SRORNT RIS IS 2 2508 U CAC I N 21T 9
SCORIM 7% (Shear Controlled Orientation in Injection
Molding)10, (B)&HINIZEBNTaT 7y a v s v 7 8 &5
SH TR RIEEN 25 X2 Press a & 10, BLV, (6)
FlfiE 2 7k 1297 ERRE I, A ERLI TS, F,
(MEFLZ N THE a7 v 28R S8 TRk 200 Bz 5
[BHR T UL RS, FERMITA & L CRIFHEN T
Wh. EBEHEDLIL, 7a—Tny hafiEte X 5 IchiET 5
T T NOEHEFTEIARE £ 0 A2 RE L, RO TICHRE
SN T B ORBEIME —flx ETF5 L, —FORIERE
DIIZBW\WTaT g ERSE, 9T, #lITHRIE
% L CRATRICPTRIIERE 2 5| X 2 TN = T B UK
BE WEREL, 7u—7 oy bR 2MER T oM
WEZT>TERE. £72, a7 EOBBED, R0 ~7a—
7nr FEEETIZ I VT DAk E & 5 R RIF R
DWW THREIT o7z, ZORE, 27 EUBEIRRORINCE
WBIBRIBEEAEINL, = LC, BEEN S L —EOMIZETD

B 1 2R5E/Journal of the Japan Society for Precision Engineering Vol.89, No.4, 2023 349



HERFELAD 7 EVEHENEICRDMER Y O—T0Y hRGEDRENE

Melt front  Glass fiber

Cavity wall

Flow i
direction

Cavity wall

Flow
direction

(a)Melt filling process

Melt front meeting face

Flow
direction

Flow
direction

(b)End of melt filling process
(1)Schematic diagram of the melt front meeting area

Fibers oriented along flow direction

Flow
— direction

Flow front meeting face
(2)Method of improving strength in the melt front meeting area

Fig.1 Fiber orientation around melt front meeting area and method

of improving strength in the melt front meeting area®
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Fig.2 Structure of core pin driving method
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Table 1 Molding conditions

Heating cylinder temperature C 185-200-190-180"
Mold temperature C 40
Injection rate cm?/s 12.6
Holding pressure MPa 75
Cooling time S 15

Core pin driving start t; s 5
Injection period to-t; S 3

Holding pressure period t;-t3 S 7

*) Nozzle-Metering-Compression-Feed-Hopper zone
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2
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: 4

3 B Thickness
e —(— 2mm
% 2 —/\— 3mm
g —{+—4mm

%f é | | | | 10

Theoretical forced melt flow rate %

Fig.5 Relationships theoretical forced melt flow rate and
weight incremental rate
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(1)Theoretical forced melt flow rate 0%

Fig.12

(2)Theoretical forced melt flow rate 2.85%

(3)Theoretical forced melt flow rate 5.70%

Observation results of molded product after tensile test (Cavity thickness 3mm)
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Fig.13 Observation results of fracture surface of molded product
(Cavity thickness 3mm)
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