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TREAZIMLE S5 T2 XRS5 BARER LR, 2T UPVC TIRE R4 84k | e 323k 40 i Fn e
Pl A A M 26 B AR 22 22X PVC RIS R L TC 7 B3R A 7 I T AR AT A T A T
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PVC(poly(vinyl chloride) , B 5 & M) & —Fp P A Eb & 09 38 AR L 38 =2 PVC WG A4 7= F i 9% K

B [ 9 2 B A e e R i, AR A R R A T LR BT T N EY . PVC
RAVFZ 0 KRR  Qn BEGA P T 198 B L LB 32 s L P 4 M A 45 . PVC il I 0 LS R R
FEAE AR TE T A2 AN A SRR S 2 R L BAE R RRE Sy 3 B R L SR A B 36 0
fte fH PVC B AR Y B o5t AR B &8, 32 R AR PR T b R E Tk 25, — el PVC R R i ARG B R 4
100°C B, 8- 4n & A= R B HCL B9 5 AR g S0 . B BT IS B “Fr s fe B ALEE . 4m#AGRE BE i 140°C,
Wil HCL A9 B Wi, PVC B9 40 5% b i T A2 5 38R Sk 4 00U 45 4y -5 BOW g 0 8 4R A8 40, Bl 25 57 1)
B FH B B D) A R0 B i — 20 B 32 T, PV.C A IR FF 46 3C Bk L 43 il , 25 S w6 AR 35 8] PVC BB 9 I T 3
(~180°C) ,PVC # Jig 5t & WK 43 M 2=k Ak .

PVC B g 7= & (% 52 25 P RO T R e P 8 B T — X P JE AL BRI AE PVC IR 2B 7 T, AT
Vet T nT DL 36 AR e BE W A2 2% TS A R L X SORMA Tl 9 o T v L A R R L
(1% 30 FH A g A0 T AR AR B L AT LR A B AT AT R R R AR A A . — SR DL 3 T PVC R 1Y AL
J7 i F ARG PVC RS i T B0 heeh o) I RCE R R IR R R R EUR L A4
3 8] S AE EAE S Ll e UL AR e R0 A R R R A T AR T, X R 80T PVC BE T iR &R Y 3 Ak
PR I .

PVC it Jy 14 2 11 3 48 1 B8 52 50 36 ORI A 3% 98 50 (9 1 55 PVC IR &, Bl UPVC Cunplasticised
PVO) TR, UPVC Ak 2 g b Sl 1 0 32, FLH UL ) an b 5568 R b 55, J& PVC Bl & e
TGH Y R AT . UPVC B BC 7 35 3 A8 A 7= 2 P8 S I SOR AR TR 10 5 6 30 A8 S0 75 H 1 0 728 i 2K
B A R TR X 6 B R TR AR S AR, UPVC TR BB 28 i 2 & UPVC g 5 S 1A
RCFBL I UPVC TR R A8 M B 1 802 52 56 A8 76 S i A8 A B k47 . it UPVC TR R I A2
PEBERY S22 A AT LA T i UPVC I i3, UPVC AR 58 T LM LR 5B LR,
UPVC R4 B4 5 A S HE o fiff IR A 14 4 3 A 1 4 SR 2 A aE — 25 T M A S 4 SORLRC O 1823
BB T2 EENE L,
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PVC B g, SG-5, RAEFHif THRA R . WM. fha=al, B2 E B2 0 G R AR . iEhg
iz, fb ool E 2 E AR A BR A Al . 3 LW Y, R WAL E IR A BR A R, =
MRy ARG WAL E MR AR AR, RO . A ZIEG A TARAF. CPE(135A), @R L
M INAR W B AL R A BR A W . ACRMOD) , NIRTRIE SRR G W 1L AR BAL =R AR A W] . CaCO, ,
2000 H, VLV AEKRIRES A R AF . UPVC TIREHWE T A 3£ 1,3 1 8 32 &40 1 4
PR 5 B2 & o Y BT, B 5 (@) L 2 =B RS 1 25 o &
1.2 XBITE

()4 PVC IS FITRE 2 A /N 2 VR A B s ML DL 3 10000rpm TR A 2min. B A TE W
FFLIN T B30 DA R AR5 BOR G 1min, S5 HE IR JEHINA BHE G 2min, FHURNE  HRHE T3 b
FEEWE L EF UPVC TIRE,

(2)H¢ RM-200 %5 5 30 AR (UG SR % 52 0 40rpm s 55 0 90 28 A - 1 TR M 2 8 B8 15 5 R 180°C, FF L& Jim
o, BROERER FRE 10min, J3 3 ML,

O IFE h 2230 3% DK PR 1Y 55g UPVC TR BHIR G In A B IR 5 #8 b O s AR 22,

(DOFF UPVC TR AT 4 84k, Hih 26 7 Foow sk 21038 8 S50 H 195 - 458 1k 5250 R A7 i 42 91 BURE

®1 UPVC FRHHB T HM
Table 1 The formula ingredients of UPVC dry blend

7R Fi (g) i
PVC 200 Bk
=R BB RR AT 4 FREH
TR W R Y 5 FREE A
18 i R B 2 AR E
T I iR 1 PR 38 71
B LI 0.6 EARER
AR 16 B
ACR(40D) 4 T B
CaCO, 40 TEHLIEEL

2 UPVCRZHEASHFHEI LN X A

e S A8 AN 8 UPVC HRRE B9 3728 1 E A 31 1) 5 96 B4 J2 LA (N, Z2 PN AR AR ) X 10 1] Cs
B AR BR ) A IR A 2 CIE il 200, I 1 s, i 2305 1T UPVC - TRBHE TR 4 A Hh 370 3l 728 1B LI il
BRAL 0 I A 0 R TR MR A v R B 7 A 1 BOFE 0 B SRS . 20 60 2 0 D TR A A 9 A R
W ZI B PRI CC LA AR o IR 1(s) X 05 RN B AR AR YKL 23 L) 5.

FEFE 1 s AT g ek e AR R BB A DR A 8 5 O s 4 28 4 S Jm X e 3 77 A 1 I PR
T35 BTSSR YR W L O RE TR AR . B RUOR YR O — P R 47 = 3 51 )5 IR 20 52 3 R 1 21
ETR R R AL . A B O B 2 B HLIRAT B IOREBE iy TR A I SORMKSE A B AT
L3 TORE, B ARS8 T 20 IR AN 7R U A 2 b B IRk . AR B g 22 18] 9 I i) 7] LAA & UPVC +
TRBHIB A AE ) RO FE L L A SR B T7 BTt AN S A3 X — Bl B 2 R A I 1], G 8] o Ak 2R A7 8 PV C

10. 14028/j. cnki. 1003-3726. 2020. 09. 008



< 70 - = o ¥ i i 2020 4F 9 A
t(s)x 05
40 — 200
A
- 175
30
-1 150
(&
£ 20 4 D - 125 3
< =
< - 100
10 H
75
B
0 J T T T T 50
0 40 80 120 160 200

time (s)
F 1 UPVC TR 72 i 22
Figure 1 Rheological curves of UPVC dry blend

WURLR 5 | 731 22 0] 045 B 45 A AT e 22 BB A AR B 25 1) iy RS A B 28 s B T O B L IR R E A &
Ak,

1 C R BB ARG ) W HLAE AR D BB AL AR A AU W R IT I s i 2B AL 3 ) PVC A sy 38 285 11 DRG U
TEAF Pl HLE B R M X 107 3 P 2 v RAT A TR 4 B . R SRS Y PV.C — T ) Rl 3 25 2 28 [) i R AT
X YR AT HE— 2D B TR 4
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Figure 2 Structural diagram of a typical single screw

AW 2 I WPRL T IR 56 28 R Wi 25 S 32 X0 D s 2205 Ui 72 ith 202 6 7 BHIR & TR E L X I ]
PR Ay - A LR 21 A AR B0 I TR L DUV TRC 7 R R RGBT v A R B L T
ik — L B H e,

il UPVC 3 A2 #i 2 5 BF 1 T 25X 05 28 19 20 Ar » 4 28 n] LUAE e B Al 12K %E AR UPVC TR BHEC
T YBAG I 6] B A HL R KA HURE P T 48 S BF I T2 A R S 4% Bl R R R AL R A S S R

3 UPVC T H&EHNMBEENL AR

TR TR T2 LT PVC WG S5 A0 2 B2 2% 10 22 T2 UORL T 451 38 181 A5 8 7 700 A I B, o9 38 A
PVC ¥ GOk 1 b R AR A i 25 Bt . 30 PVC AL 2 — N TESR 57 U0 J3 4 FI R 32 34 J0RL 8 20 31 85 1
R TG S AR R A2 PR S B, PR AR BB AL AT EARSR A 8T D1 1. 7R UPVC BLJ7 R & B9 IR
ARPEREIN L %) PVC REIR B8 AL A B AR — > 2L YOG R L X — s o LR ARME BRARE L [H 0 i Bl T &
3 P BOROULIE 30 2 B R A AT o 2R X BB A B R B9 PVC R IR B 25 12 98 A 45 VA B TR 20 1Y
BRI

3P E 1 ABLC HI D AL YrRBCRE J5 T A A9 31 38 i B B o &L 3 Ca) S DR e Ak )
A TOULIE 25, W LAt PVC J0RL2R T A B JE 38 A R, 45 M S N 90 23 107 PVC R Ag 36TaT . 181 3(h) 2
ke 1492 R AN W B 52 AN BT DDA DR L PVC UL T B B A5 B THT A4 400 GOk T RO R AR AR R AR
AR R P 3 (o) 2B AL WAL MR B OWE 25, 30 GOk 1 S LR AR AR 0E— 25 i iR 5 MBS 1L
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Figure 3 Microscopic morphology of UPVC dry blend at different mixing times
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e UPVC 728 P Rl 14 S50 v o 6 1 B 5 18 11 R0 AR 7 0 T A5 0 (6 14 il 46350 40 78 T 98 4k 3k °F IS 1 i B
(] A S Hof X 7 1 8 8 Ak 0 ) TG 18 DA 28 B P 3 2 M 2 e, 8 Il S L S 1T Y o T L AR R X R
R S AE = IR K i (/R R & R0 R IR SR B PVC R IR R il A8 21, B it 7= 2B 1 1A el 3 5 30
PV C 5l 28 Bk 55 i LB L KR G W0 43 ik e 1 7= 0 RS I B WA AT, UPVC 4 3t A8 iy 42 00
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Kl 4 3 UPVC TIRBHE 5 AL TR AR 32 35 2 190°C if iy He 4 L 98 Ak (W i S8 106 20 it B B A AL 1Y
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Bl 5Ca), i LLA H BB R 2200 IR A e B3 5T L 8 F 58 A B Ak, TR AR P18 75 R 1

T IRBIRERE R T 190°C ,PVC 4> THEBLRE HCL By S8 ik , Fa e 7058 o 4 32 HC 1 AS W7 4 34
FE, I ZAE E s Ab PVC IR T b & A PR B i, T2 B0 A B 2R 5230 PVC 4 F DB B T 22 B0 254 , 1
5 4R b T L B K T w8 A R A S R RS T A B s T — B KL TR R il 2R T R IR
PREs I RHR EEH2 38 T 220°C . PVC AR B A 23 5 B0E VRORS B2 R FH A6 38 0 5 33 — a50R 27 28 5T B 1 2R
B W) — ELRE 0 VORS00 6 R i AN TR], LA L b M AE R e F SR RURE T IR
5Cb) TR S AR A R & 2T, X T PVC 43T 85 A4 i 8 R B XU iy 7= 24 1 B

FEA AR M2k b Lo TR ARG TS AR B R L AR B R L PVC T BE A S IR R 5T VIR A
T R ZURT Y BN T ERICR Y AR ER AW . G SN BoR A — P & B BRI Xt
N2 A R CPE(135A) 1 ACRA0D) JE MU 3 At ~F- 65 . Bt il B 1l 48 T /s 9 YR 0 #4940 L B2 i —
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Figure 4 Total rheological curves of UPVC dry blend
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Figure 5 Pictures of colors and appearances of UPVC dry-blend samples at different mixing times

(a) sampled at D point in Figure 4, (b) sampled at F point in Figure 4, (¢) sampled at H point in Figure 4)
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BIRA Y EA MR YE . UPVC BBy B A e e L A5 LI S A = T, B &
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The Discussions of Experimental Teaching Designing on Rheological
Property of UPVC Dry Blend

GUO Fu-quan” , LI Zhi-guo, FAN Ji-chang, LI Ying-ying, ZHU Xin-jun
(School of Materials Science and Engineering » Luoyang Institute of Science and

Technology s Luoyang 471023, China)

Abstract: PVC resin needs a complicated formula when processing, though it has a high performance-price ratio and a
fine comprehensive property. Rheological property of UPVC dry blend measured by a torque rheometer is an important
means to simulate processing and formula design of PVC resin. Reasonable formula was first designed during experiment,
and all ingredients of the formula were then mixed together to prepare UPVC dry blend according certain technics and
finally measurement of rheological property was carried out. In the experimental teaching designing. the relationships
between rheological curves of UPVC dry blend and extrusion process, and the degree of plasticization emphatically
established. The total rheological curves of UPVC dry blend were proposed during compression, plasticization,
degradation, crosslinking, decomposition and carbonization to ensure students understanding characteristics, formula
design and processing of PVC resin entirely.

Key words: UPVC dry blend; Rheological property; Experimental teaching; Total rheological curves
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