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Effcets of forward threaded element combination on melt transfer
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Abstract: Objective: Explore the effects of different combinations
of forward screw elements in the melt conveying section on the
melt conveying characteristics of reverse screw elements.
Methods: Two different models were constructed by changing the
lead, using SolidWorks software to establish a three-dimensional
model, and using Polyflow software to numerically simulate the

extrusion process of the two models in the melt conveying

section. The effects of the screw groove width and screw edge
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thickness of the screw elements on the flow field under different
lead lengths and the changes in the flow field at different
rotational speeds were analyzed, and the effects of rotational
speed on the material mixing were verified through experiments.
Results: The constructed model can allow the melt to pass
through the reverse threaded element. At the same screw speed,
the pressure building capacity and conveying capacity of model
one constructed from large lead screw elements were stronger
than that of model two constructed from small lead screw
elements. Model one was superior to Model two in terms of
decentralized mixing ability, and weaker than Model two in terms
of distributed mixing ability. Under the same pressure difference
at both ends, increasing the rotational speed could improve the
dispersion and mixing effects of materials. Conclusion: Using
model one in the improved processing of polylactic acid and
increasing the rotational speed of the screw can further crush the
material and improve the quality of the extrusion.

Keywords: polylactic acid; combined screw; lead; melt conveying

section; speed

RFLMR A — PRI ACHF AL L 2 AT TR A A ) B
IR CEA /N2 ) AR R HOTE M ] A PR HL TG 3 B A4 T
FERPE BT T 45 P B A BB R R RE B AU — P R R
SEIFRARBLRE L [l SRR AL T H B i
T2 VR A AR AL & Bk 5 3L MR e v hn Ry 2B
#ro AEFFIALIN TR FLER A4 i B b o A 6] B9 SR A T 2
X A ) i 326 R R AR TR B0 T 5 ) 2R L R Y A S, A
WK A W K B A N T 23T W I 18] T T LAY 3R
Hop AR & RE 1. BF i W (MR . Ui 1A B Y R



&M | Vol.39, No.3

L2 A IR B TR A ORI T 5 SR AT, R 1] SR B A
FIBFA I BUR AR, RBED BT T 44 12
FEXTRBRER IR /NI G- T 28 B R 4 R ) 2
RE RS2, R I AE 34 Ak Bl /b i 3% JT 1, & 24 5 m 39 47 0T
P8 ] LU SRR A 3R THA S MR R i R RE

i 6T ] 1] SRR AF 5 8 AL B 5% 2 R 23 B AN TR 4
IRFFIIR A RS MER LIS R B R T
187 R 68 M) 388 Ao 101 AR R A BOE A R 1] MR 80T
Pt — L4k W w2 R @ s R . 1 1)
WRELITA i 3 T A R Y A IR /R ) B 7E % AR
o AT 2 Tw) G B8 IE A T i — BEOE 1) MR BT A L
R TS I R R R A S A . IR, SRR AR
7 R TE I DX BRI TR AR 3 Y OE ] SR ST 4
B A BT Y A A I RN L DT AE 2 S MR R
e RS . H R R AL B o B O R 8o
A 1 A R DX AT 5 1 AR LG

WEFERFE 3 B IF [0 SR BT 4 5 5 1] SR 80T 4 AT 4l
A K R AS [7] A SR AT B RS L 38 3 SolidWorks #4144 #4 2t
SR, RO S R TR M R 2 O
Polyflow {1 B0L 5 LR M 140 76 455 700 v (1 5% 1 ook 7
R 418 A [ 455 700 45 37 5k 09 28 Ak X LU 43 A R IR S R A 6 9
TE ] SR SCTT A % S 1] B 80 TT A 1) s R B 32 R 1 5 T
FE 3 — 20 WU RT3, T 9 e 0 A R 7 5 1 5 1 DA
A5 A3 B SR BT 41 G 07 =X AT O [ 1) XA A
B HLAE 7 R L IR SR ALK
1 PRy

U TURAT B TT 4 50 A I 1A i 2% BB B0 TT 1 1 R A
TR EEAAS IBAT X B s T % IR BRAR AT . O 48 mk & [
1) LB E LT 2> Pl 45 A8 1Y MR Sk 350, BT AM IR 2 42
rhC FE AT DL s BT g T IR L PR R R A R L A B R R
RIRT 58 it = B 1) 1 3
1.1 YEEE

AR 5 45 R A5 BE B DX B MEOR el 9 AR 2 A R O L it
RERL I, 4 2 A2 43 B HL 40,3020 mm, il K EN/NFIH4H A
[i) P 52 T 1] R 8 G 11 1) A it 1m0 52 1) MR 80 TT 1 kG 5
R RLBT, R MRSOT R R 25 mm, B4 Ol ok
R IR A R R R — D) K E /NS R UG 1 21 G T AR

R Z, ZP OB IENIRSOCmTmS B E 1.
AL ZE R A 1 s AL SR 2,
L2 HEFEa
5 V8 B HE VR 6 B OURR AT B Ao A S B B0 R R
®1 mESH
Table 1 End face parameters mm
WA AME B AR b [ Bt
10.8 7 17.8 0.2

XBRE EBYLTHART R EELTHEBESEFENTT

B i

AN A

| »
U igs TIEmBeoeE |

EEgoeE— |
JefE
H1l BFEAEHE
Figure 1  Structure diagram of screw model
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Figure 2 Mesh division of two models and

flow channels
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Figure 3 Axial velocity cloud diagram at

Y=0 mm section
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Figure 4 Axial velocity curve in meshing area
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Figure 5 Model outlet volume flow rate at

different speeds
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Figure 6 Curve of pressure change in meshing area
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Figure 7 Sectional pressure cloud diagram at Z=70 mm
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Figure 8 Sectional pressure development curve
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Figure 9 Pressure change curve of meshing area of two models at different speeds
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Figure 12 Viscosity change curve in meshing area
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