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Study on Polymer’s Plasticizing Property During Processing of Vane Plasticizing Transportation Unit
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Equipment for Polymer Processing, South China University of Technology, Guangzhou 510640, China)

Abstract: Working principle and three-dimensional model of the vane plasticizing transportation unit for polymer vane injection

molding machine were illustrated. Using fluid dynamic software, plasticizing mechanism and tensile flow characteristics of the unit

were analyzed. The results show that taper channel of the unit can form tensile flow field in more region, at the same time existing

shearing flow field and vortex flow. Larger negative pressure exists in the unit entrance, and larger positive pressure exists in the unit

exit, which means the unit is of better positive displacement transportation ability. The fluid region occupied by shearing flow field in

the vane unit is of small proportion, and the vane unit has stronger shearing flow field like screw element. The vane unit has stronger

tensile action, while the screw element is far lower than the vane unit in aspect of producing tensile flow field. Therefore, the vane

plasticizing transportation unit can improve polymer plasticizing and dispersive mixing properties, and the product processed by the

vane injection molding machine is better than the product processed by screw element.

Keywords: vane plasticizing transportation unit ; plasticizing properties ; velocity field ; pressure field ; shearing rate ; tensile

rate

FIATSR 5 1 1 28 RN T2 o B SR IR AT 1T
PRRHL T 4, SR W s R D A S B R
BWE SR RHE I LR S N BRI PE T, X
M A AL 7 2 BT ORI B SR, A AR R B W T 211
AR P R B A S5 R REAE RS R
WAESR G . MRS TS 1 R TREY)
SR IRAIL B e 5 A5 8 B R AT oL i A
Ak ia ST, Sl T RS Wi Tad A ksl
TLIE Y IE A B iz , 7R A AR S AL 2R
EYIIEAIE R, 5 EAT A HE BAT AR A RCR
5 REAEMR ARV

N T a7 R AR IS BT Y SR W A
AL i sh 5, 283 N R S Wi A3 71

“FEAT Polyflow, X HIC N R G Y SR A 24T =
YESIA, B T ERICN B Y 3 B
SR AL 5 R HAR A, IFXF LE i 1 i
AL iz BT S R SR T B AR G RE T, A
T A MG B TC N A I R T 98 ORI 17 P PR e
T
1 BT TiEREE

M B A iz BOCAS AN IET 1 R, T2 e
T 1 NEE T 2 BOSOHRAER T B R 3 4l B

* TR FARBRESE A BN (S2011010000411)

WA N M, 582, FENFRE YN L CAD / CAE i
5t

Wik H 39 : 2013-08-02


杨超


FLES 5 0 FIE 0 TR A PR 65

T2 5T 1 CE AT —E B, HOR/NA]
VAR o 4 705 W PRHEL, 26 e B 28 Ak o
JUPIM, AT LA 7 R 1 B R JE AR BRE AL Y
JEass FERIREE 4 EAPERT A PR S EOF R
SIS I o e SN A= N DU R i N AT
W R 55 1 B BE T G Y P9 BE T LS P B
A4S ESE Co U TSN EE C 1
BB, NHER T A A RAY, ik %E D
(9 22 BUZ Wy, A REE B oK 3RS e A HE
DAELERE T 5 shid e PR IR il =, 5
P I BEAR R, 545 W J] 1) 1 8L T RO b
INFAAE T BB A il T2 AR A FH D 32 A 2R
BWIMT Ik

A—HERHT; B—HURHTT; C— 5P s D—B5HII
P RIS T
2 BTHETEAE Mg S
M5SR4k IS PR BB EUE B TN
T HA E T 55T 0RO 8 TR AR,
H I T ST FLE T A5 A RN 2 B R, R
Gambit JFXF 5% T FT A DI 7 A &) 4, HL&h
JUNE 3 7R B TR R 1AL B LR
HIE AIRIEA T J5 & a0 AR TR A
DX I 1, A DX 3 P A 74/ T, R FH 3
A 1) MST Mg ESEA, [ 2040 B E & A4
(14 A3 00, 3K A ) T A DX 378 A A8 87 £ AR X A
PRI TG 534 B

K2 ok Taii

K3 ERS TR

3 AMATRRIOREMHEE

K H Carreau B, J5 (AR 3R W EE B 5 57 U1 %
ISCERN

n=m+ Ay (1)

Kofis p HEYIFE, 2 N Carrean B BHL, 7
HEYIHER , n AR R

M AL S BT R R B X E] 3
(R LA X 35, BROA A i 0 4 x 107 m* /s, Sh R
FRITPN A K i T 3 31| BB~ VG~ B AR 3 Ay ] A
4, %7533 100 1/ min,
4 HEEREHH
4.1 #®EY

I 28 Ak A B C  RE R BE OR A A AN TR 4
Fiim o REWIERMA DAL A AR 5, A B 4b
P 7 JE R 1 28 2 AR BE A I e shmi g ok JE
BUAREZ, LA s AR . R & P
TE AR EET EAEH , 76 0 Ab s 2= 2B /N B
FRZ (e P J32 TR BB T it 1 1 R BT, A
AR I,

3.60e-01

[l 4 SRR R B A
TE il m) B 2 20 mm A # U -, X N i R T
(A9 81 DX S8 B O o3 A A&l S T o

e TR 3 v
=N SR 3ﬁ§”
S \\ A S

ARR

() (b)
a— AL 5 b— TR - Bk
PSR s A

[l Sa k%A i 18 AT R K & 0 A 1 T Sb
STt m R R A K. K Sa FTLAE
FETGU I R (BP Ff s e i ) AL T A4k
FEAE R A WG R D R e i | X PP IR AE T 7 () 5%
ANha EARTEAE. IR Sb A] LUTE 28 A T i -
e B AT DX TR I B 42, B 2 7 A 1 i R
TS, FZE TR, i B 50t 7 22 )
() A3 AR I 5 e T 2 (] P s AR B, 1


杨超


66 TR R

2013 4,55 41 4,55 10

5 BE T 6] (9 3R S LA AR R R A 1l T
BEE PR 1] L —AFE A X TA] 5 2 e A 72 8y 75 1)
A IAT, 735 T U A R A LR TR e | X
LEWR GBI R G W o AR G R BIA R .
el ) B 20 mm A AT A4 3T Bl X 2
HE = EIE 6 Fizn . B 6 Wi Sk —Ab S B 32
07 16, SIER I B 7 2, Ak AR R AR LA
sl s A P Sk A R E T ) S5 A A Bl T
I 2 B, MARAFFERGR B ST DI . g XAy
TEARL 1) S U S A i 7  (H AR B, IR
JCHLA Y A T S T Z T E] X
S, O 30 R 1 RV 1 O BE T b 22 S BT VIR A

Pl 6 I i 2

HH R Ok A AT A (2 = R A5 L 48R 1
ZELTTTLE N IR F T D) i AR i iE
AR 28 N B T 48 K X s ) P A i 7 , T) b A B
VI iR i A E
4.2 REHY

FERE 3l 5,15,25 mm AR =S #0 , A
IO BT 9 38 20 DX U ) A2 = R & 7 Bz |
7 LU A AR A A I R 22 ] B X sk
b F — ARG AR A FRAR AR DX ] P4 e T
AR, A Ab /N BB P S 30 R R 1 £
FE 7, XSRS S AE R IR R #EA M 5 BRTT 1
P 11 Ak /N R B 2 B0 AR Y g B A
R BT, SRR ) A AR A S A E i T
HA R IEN iz e

5.00e+03
4.00e+03
3.00e+03
2.00e+03
1.00e+03

I Y Xz
0.00e+00

7 B ALk o

4.3 Finik &

TER A Y IR ad B v 4 55— 2 1 BT U 1
TN, T UORL A SR A R AR RS, TSRS
WKLy B B 5], AEEE T4l 5,15,25 mm 4b

AU =TT, A I 8 TRT ) 7 50 DX 3 B )3k R S
2o KA 8 Firas. P 8 Al AL, B AR X B 55 4]
LY B I R A TOUs 0 S 1155 A T AR BE TR
TERE 5578 1 B[R] B/ N A B2 DX sl 2 ) B
BT VIR , B 1B B BT U1 XU o AR X
B N

5.00e+03
4.00e+03
3.00e+03
2.00e+03

1.00e+03

I L = .
0.00¢+00

&8 M BT YIH R AL < &

5 MREZB4EEETSEFTERTE

it R S8 A iz BT AT R AT IO (4 A S 3R X
FeaniE 9 firs .

700 ¢
600
T 500
:;Jr 400 ©
§ 300 -
=200 -

100 +
0 La

i Ta] /s

PO i H BT R TG A

& 9 AT, i B TR T 28 T A i e 3
5t AN I8 R THEAT TR T2 D7 A fif
M E B ST AR T LT AR A R
B I I UE R VAVNE SN . ¥ e R OF SYam aP < 01 LT /LS
- | Ak iz Boo e A b AN S E R R, B
EORMPLER . FEAHFRIEARHRT b
PEALLE A R BURL A 0 2 55 D1 i 3 Wi, T LA
WORLAE I A iz FROT S AR B oy HOR A X fiff
130t ¥ Ak iz BT AR A 3R SR T IR T
T, AR T REYARIKADERE, BIR, IBFF T REsE
B PR A R, 787 A B A i 37 O T e ik
Tt bz s, MR B AREE BRoT T DIRR
HEREYIBILIR G YERE B ZEM A B ooE
RS S TR A AT i HLZ e i R S R R AL
T i BEZE L T AR TR

R 38 Ak i iz T RN R AT T 14 Y BY 1) R X
e 10 . HE 10 AFEL iF R spooe] DL A
BER BB YIH0R  (HIR R T S 2 8/ MK B YR
o By S gl AR RS U A it 7 5 RE ]


杨超


FEIETT, 4 1 OB LAIE SIB I TR YR EHERERFE 67

Z 8] HE R B Y, Joie A P S84 s 00
PR A ST UIVE T AEBRAT T AF 5L R A 57 )
ARG P AR AR BPIRAS , IXAT 5 BRAT A 4l Ry A
FIBACIR A HEE , UL ISR FT T A7 A B8 14 BT 1)
Y, ENIE T IRFTEHO T 3 VI ok B AL IR 5 2
“Y.

1400+
1200+
E 1000}
s 800
# 600}
o 400F
200+

0

0 5 1‘0
A /s
& 10 I H BT RME AP e 1 B PR

6 Zit

(1) MR ¥k iz Hoohi i b R E e
T 55 Z A i v 1] DXk, 0T 7 S 1 B4 BE T
VLB Ay SEiIR7) MR L (o W s S IATTRIER ) Y MBI R
KR PP i , R A BT U1 S i i i A7
1E TR AR S EIR A R EIE FIE .

(2) M F ¥ Ak iz BT A Ak 5 B R R B
1, H AR R A K IE R T, A8 A TR AR I AN
Je A O A RAFRIE N B S BE 1.

(3) M R BR T BY V) 33 X ST o AR DX I B
AN, AT LA A K B VDA, A AR A0 19 55 1)
YER, TISFF T A A B R N BT V)

(4) MR BT A R AR R ) IR, B

SR EIRLARAE T, T BRAT TP FAE ™ A= R i 3% 77 THI
T BT, P R 2R A iz B e mT L e 2R
SV IBALIR G YERE , 28 M R T s B AL N Ty
S e O F AT P T 0
5 % 3 ik
(1] e . TR AL AR 2 5 PR B s Tk e e - o
[, ZL200810026054.X[P],2009-06-10.
Qu Jinping. Polymer plasticizing transportation method and device
based on tensile rheology: CN ZL200810026054.X[P],2009-06-10.
[2]1 HEEE. BEY BRI E R IR R SRR SY [D].
JUM AR ELT R, 2009.
Yang Zhitao. Study on melt positive displacement conveying
and mixing characteristics of polymer vane extruder[D].
Guangzhou:South China University of Technology, 2009.
[31 W . R ESHURIL PP/ R K AT BT R MR RERR ST [D].
N« AEEEHL TR, 2009.
Zeng Wu.Study on properties of PP / wollastonite blend by vane
injection molding machine[D].Guangzhou:South China University
of Technology,2009.
(4] &, W2, BANEFE . B B AL b,
Z1.201120046887.X[P],2011-11-23.
Qu Jinping, Feng Yanhong, Yin Xiaochun: A vane extruder, CN
71.201120046887.X[P],2011-11-23.
[5] MR, EA, FLiE S U IR C R R R RE XS LA
5% [J]. TRESERIN T, 2013,41(4):51-54.
Liu Tianlei, Wang Jianhong, Du Yaoxue.Comparative study
on plasticizing properties of screw mixing units for injection

machine[J].Engineering Plastics Application,2013,41(4):51-54.

BALFthE FHEEFFLRSHERE
FEZMESE

T AR AR Y, A ERAL LR AR b TR TR AY
JRiT . TERXARE BT, T EAE AT F= i 5 — K, N 7 =
M T P 2 1 BT IR R R AE L. AREFAT LR
2SR SR E SRS PN I A RN ol S BTk
K JE R PERELT 4 , 45 R R DX N i kS 5% 1 Jinsie A AR A B
s il mPERELF 4R IR RO Y 55 2 A

2012 4, BRETLYE= 5 BT A 7900 U7 t, [ FAR
KT 3.1%. HARR =8 R 2300 7 t, FEET 2%, fh2taF
Yey= ol 5410 J7 ¢, 38T T 6%, SRS FERBLAE ) B Tk
RATSEACEF AT AE BRI A TR B B . #1] 2016 4F, 4
BREFHE YT 5K B BEA ] 8900 J7 t, Fih ) T4 LT 4Ry
TRAHIRE] 5790 J7 t, A K FN 5.0% 5 X T 7= i1
Tk A AR 2550 T3t ARG KT 1.2%, 3 2016 4E,
B L R PR RENG S AR SR TR, DA 2011 4FAY 5800 JT t $E T
£ 2016 41 7800 J7 t, AFHEK KRN 6.3%, UNF L4
PR R E G A RUE e K 22 B R BE SRR

A TSR RY A REA M 1800 J7 t $2 T+ 2300 7 t, 4%
R L2 REA B 3200 J7 t $2THE] 4500 J7 t. Bifhiss
YA PR G il — 2

I LR 2 Toll = Mk 254 2 & A AR Ak, T RE S xHbeT T
AL % AL . FRATTHR 2 — 2T W T b, 3R 2
PSR A, — 2 Y b DX A2 7= ok AR A ) R 245
R s R R BRI, AT RE S R IE AT 4 R AT
AR — R, LI HARRIZIRR UL, 2 H AR A3
AR BB ZEE 1000 670, X IREE (M (7 SR 2 B B 4R T )5
ZEME 3000 7T, H AT T 15 i HI ke 7 it (9 1 2k s it —
s, — 15K KR — B, S R E RN, T
St 1) B I = 0 e, ARZF 7 2 E AR T s St
— AR A ACHE HE AEESU, (PERAHA)

BB KRR AL E R 2B R LA

AT, FRE AR GYME TREAR O E
PR 43 HRC R, 3 TR & L T T IR ZE R P
WRBLR AR o XS A TR STl 5 — A R R 5
ML (ZA2RAM )


杨超




