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A Study on Contact Dynamic Characteristics of Screw and Barrels

in Injection Molding Machine
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Abstracts - Single flighted screw extrusion is the most cost effective method for the production of

film, sheet, pipe and the fundamental step in other processes including blow molding and injection

molding. The temperature of polymer melts and injection pressure play a very important role in the

injection molding machine. Thermal distortion and displacement of screw by temperature difference and

injection pressure difference cause adhesive wear by metal-to-metal contact. In this paper we analyze

thermal distortion and stress of screw includes pressure and temperature distributions by finite element

analysis to understand dynamic characteristics of screw.

Key Words :

1.AE

19533 carley$} Mckelveyol olsled @ &
2377t 48 oF 4EF 4Y 2de A4
ted AFPEY ol dgd A EHAE T
WEo] AHEET UTH1-3). 3%y 2dg B
AR hREL 23z HF3y
F8stan ded R 39 oy
vlgEs 2xe &4, &£§ AAUF
*}%7]°ﬂ ALgE &
o A9 A47E
’% 32}149]717} dAz$d, EEHe A9
Fe F7HAFI7] A8 23279 HAEEE F
AN BEd AuyEn 52 2= 2As
A o £, 1A FA7 Ed 2379

Screw, Barrel, Temperature distributions, Adhesive wear, Finite element analysis

ER% ooy w@dg doeAM 23 Fe 714
H EQE FHAIZ, 7t 8] 2FFo
A EAste 49 o8 23FS FH 5
Aol At weH 23AFY AL BH3
Agate FAY FF = A 21E F
st Aol vl st AtEvld HdeE ¥
e 227 ZUG B H
EL713ste vtgEg ¥IAINAY 2
8 HEAs 29 Hol& ¥
& F/MNE F Joy WEY &%
E Ao 7t F8% el w
B B E=RdAE 23 Fs WHd nixe
L5 9F¥e #HAEr]) Ao 33de @
84 AP S ol &8t 23 F wiE W
g3 &Y EXo) 3o AUt

212



2. 299 4 4 =4

2-1. A Ay

AENAN FRY EES 8 MAEHE &
aF Avjolols ¥FT Wiy ste] A
g &7 W&o 232F oo AAY AF
o ejgte] Ao A RE AFE & 4
o olgt 2 AAFL 23F9 Ao A
8 Ade AdE 2ed 9§ 23/ vhEd
FFgg uld F YoM 23ARE AAL § =~
age Widde 7128 Fed 2717 08mm
~ 3175mm 5 YFH4]l B YA =
agse Wid Atole] 13 o] 02mmE WY 2
S w Table 13 o] 23 Fo) BAHZ 242
0, 0.01, 0.05, 0.1, 05, 191 Aol st &4
A

Table 1. Tilting ratio for radial clearance

(Radial clearance : 0.2mm)
t 1 05 0.1 0.05 | 001
c 0.2 0.1 0.02 | 0.01 | 0.002
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Fig. 1 Tilt ratio of the screw
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Table 2. Physical and thermal properties of

screw and injection barrel

Screw | Barrel
AISI AlSI
Material type 4140 [(E4340 H
Steel Steel
Young's modulus, MPa 205,000 | 205,000
Possion’s ratio 0.25 0.25
Mass density, kg/m’ 7850 | 7,850
Thermal expansion coefficient
: on coctbaemtl 190 | 113
at 20C, ¢m/m - K
Thermal conductivity, Wm-K | 426 445
Specific heat, J/kg - K 473 475
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(c)

Fig. 7 Displacement distributions at the inside surface of injection barrel in vertical direction

for various temperature gradients

(a)
Fig. 8 Displacement distributions at the inside surface of injection barrel in horizontal

direction for various temperature gradients
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(a) (b)
Fig. 11 von Mises stress distributions at the inside surface of

temperature gradients
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