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Solidification and Flow Characteristics of Molten High-Density
Polyethylene Injected into a Rectangular Cavity

Hideo INABA, Koichi OZAKI and Hideaki IKEGAMI

Solidification and flow characteristics of molten high-density polyethylene flowing in a rectangu-
lar cavity having a cooling wall are investigated experimentally. Experiments are carried out under
various parameters of molten polyethylene temperature, flow velocity of the polyethylene, cooling
wall temperature and the thickness of the cavity. The obtained results reveal that the solidification
layer formation of the polyethylene is affected by flow behavior, polyethylene temperature and
cooling wall temperature. The useful non-dimensional equations, which predict the amount of
polyethylene and the time required for injecting the polyethylene into the cavity, are derived as a
function of Reynolds number, cooling temperature ratio and Stefan number.
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2
Re=12.1 ~ 12.8
Ste = 0.349 ~ 0.390
1F
. B Slope -0.834
= L
0.5 h mm
- o s
- O 10
0.2 N | | 1 1
0.5 1 2 5

B1l RYVZFUVURABELEM EHHBERI O
B9 % '

KECEBOIZETLTE), Z0KEHRIE M, <6708
TERIN 3.

R12, AHEERI =133, L1 )V Re=13x
WKk s RVZFUV U RABRBRM X577
VB Ste DHMBEATRLALDOTHD. UE BHEBEKO
—EDEBTRTF 77 8 Ste EHMI LB EITE,
RARNVZF LV U BEL.ORMERABIC, AHEEE
Tom BEFLTOLB I EEEIAAL. HI2KE
TRVZFUVUYRABBEM BXF 778 Ste DH
MICHENBRLERIZH D, 2 h o DO MITiE M, « Ste=067
ODHEERHBZ. COLIR, RV ZFLUUVEALRK M,
BHEARVZF VUV BET.ORBLD LR HNBERE
Tum ODEBEBSRIZBERLLS>TV B,

ULoBRL D, BBRBERECRYZFLVITHE
ShBORVZFUVURABRREM <1 BT 32ER
BRI XKRAOEBAXICTERINS.

M, = CSte™OT2Re™ .. .oiiviiiiiiiiiiiiii 3)

ER(3) kR C B & & n,ng, ne O A B2
REAACTRET B C LI ), AEREE L ERE
Zo=4+91%ICTEUT IR %EH .

M, = 1.08 x 10751e=0675¢ 0834 pet 26 ... (4)
M} = M, [(Ste™0675970834) = 1,08 x 10"Re™5...... (5)

R13iF, M, <1itBBT5L2EBT—7% AGB)IKTE
BLAEM EVA /) NVZXE ReOBABRITT Ty b LI
bOT, FERERNRG)ERC—HLTWHA I &R
bh .

ULOHERILFVTRH,ABRHAE~ORVZF L UR
BMEBLEELLERE -k, RYVIFL  OKAR
BV RBERTECORM SEEREF LIS, #o

2
8.,=1.33, Re=13 X 10
1F Slope -0.675
= [
05 h mm
- o 5
B o 10
0.2 1 [ 1 ] 1 | I T |
0.1 0.2 0.5 1

Ste

12 RY)VZFLUUHMAERLMM, EXT 778 Sted
B %
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230 SERRBENIC ST 2BEEER ) =5V - OFis - EEHREK

THRARMETHRMTHE 77— ) 2H Fo 2 RAK
TE#L, ERHROBEB LT

S, eRAYVZFLU I ORBEKBTHS. WBOARY
IFVURARRUM, ORBEE2EZECTIR, 7 -
DI FoRRADOERARTHREINS.

Fo=CSte™0PRe™ ...ooiiiiiiiiiiiiiin i (7)

BRYVZF UV UHARBRUM, <1ICBTI2RBRAERICH
LTHRM2BEABRATAILICEID, ARBAREH
MEZo=269%TEBTIRAEB .

Fo=9.07 x 10°5te~0-5869- 070 ROTIO . ..., (8)
Fo* = Fo/(5te™05869-0-780) — 9.07 x 102Re®™®.....(9)

M4, M <1MT24KBT -5 % RO TER
LicBET— ) M For VA ) VZH R DBBRIZT
FLEbD T, AEBRERHIANO) LB —HLTLS
ENbh S,

2
Equation(5)
1
05F
= B h mm
02 o 5
o 7
0.1 o 10
0.05 Lol 1 1 1
3 5 10°® 2 5X 1078
Re
13 M & Re ® 1%
0.2
01
0.05 F
co =
m -
0.02
Equation(9 7
0.01 | quation(9) o 10
0.005 L topaaal 1 ! 1
3 5 1078 2 5X10°®
Re
B 14 Fo* & Re ® M 1%

4. #hW

HENBCEREREZRC,AMEEERA)ZF VOB
RABERBTCHASE, ZBRATORD -EBRRK
RE+RAVzF VU RARBE RAZE AN ERER
EHLURBEIORLEBEEBRHCHRIFL ROLIL
KRxEdi
DEERZEZRICHKALLBEMAVZFV VR, GHE
EETETHAVCEBRRB R+ VB EERL.ZO0KERE
RENFMICBEIEHBLUNORETS AF VAR
OWKIHES KB EROBL I, RBEROB KL L
B BEMAVZFL L ORBHEELNLS REGOICHFL
RVZFVV/OREBE(ITHER &5 L0070
HILBE LD EROIBE S EAT.
QEBREBR~OABMR)VZF LV VOBRKMKAKRL
MARTEHEBRICRETAYVIF L VEARE, KARE,
AHERES JCERRBESIONENERMDIZHS
hetate
BESI,BRARABRBLBEBREKEARTTRBR .2, 15
HEER AF 770850V ) VIHOBETER
BLEANERTEBAOESE1T5 Z &R

AWREXEATILOL-T, () BERUAMHFT LB YA
FRERBE AT LHRBOERL O S HERERICHE
TEERNUBABEEOXBELMEF LA IIRKELT
B#MTIRBETH .
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