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Abstract: The rheology of solvent based polyacrylate pressure sensitive adhesives (PSA) with differ-
ent molecular weight was studied, the rheological parameters were decided in frequency sweep, ampli-
tude sweep patterns respectively, creep recovery properties were also studied, in this way, as the mo-
lecular weights of the PSAs were changed., the elasticity and the viscosity of the PSAs were systemati-
cally analysed, which were two of the most important properties of the solvent based polyacrylate
PSAs. The results demonstrated that the cross-over frequency ( * ) decreased while the zero shear
viscosity(y,) and the elasticity increased as the molecular weight of the PSA increased; in amplitude
sweep pattern, the linear viscoelastic range(LVE) and the elastic modules (G') and the viscous mod-
ules (G") also increased as the molecular weight increased, however, the increment of the elastic mod-
ules was greater than that of the viscous modules, accordingly, it showed that G'<CG" at first and then
G'=G" and G'>G" in the end as the molecular weights of the PSAs were increased, which meant that
the rheological behaviours of the PSAs were shifted from viscoelastic fluid to viscoelastic solid; via the
creep recovery test, it proved that the increase of the molecular weight plays an important role in the
improvement of the creep recovery properties of the PSA, and the creep recovery time was obviously
elongated.

Key words: polyacrylate; pressure sensitive adhesive;rheology

TR 40 TR I A M A i 2 F T A e oA U 3 L 7 P i
SO )T R ) — SR AR o TR TN A TR TR T B B
A AR 73 i B W R 4 W R TR R
JE PR T AR B 25 i 22 0 B A )T T AR B
PR bR 25 \BOPP A 2% ey SCH e L BT i
GNUT: % S

AR AT B B 5 AL T B B S AT TR R
TR GO IE Y T B . R U B A SR Y R

R e BB0E 118 7 A2 M B AN (L REF2 1 26 7% . () s BB A 2R
E TR BB A A3 AME . s SORE B 285 R 1k B A TR
L BT R i 748 A 3% B AN TR] 6 [ 44 LR iR AT oA
PRI AN W B BE S5 PERE . TRBRUR A 26 s M A7 o vl
LA R (G B MR (G7) L) Je 2 PB4 ()
SERIMESHORRAL . TRBUR B B A5 TERE 5 B R A
TERFAT N REC . B A s — R T 7
K N JE R 7 2 B A R 8 A AR AT A R A 0 O B AR



T ) T TR 05 TR T S ST 114 9 A P RE O 5

31

JERE Ty - BEWS 15 B 7™ A B O S 5 TR 2 — B g
A R 0K R B R 7 2 B o TR AT O L N R
WCAEAR BT DIARCR R UK 1 G7 > G i g B V) A3
T.G">G". Dahlquist™ ik . i 0 B 45 M 1 7 AR
e R P O R OF AR T OB A R R
P v o BV 225 5 8 5 A PR B B R T 107 Pa iip, B &5 1
RE AL 23 71 % off P AE 4 3B, 2 P LB 55 . Dahlquist
PR 2 de B B AP Y B AR E . S5 Ok, Chut ™ 42 i
J A58 088 P P B AR T A A B R ) 3 A P E % TR
e 5 R IR AR R T RE L R L S U R BN R
G Bl I BE . 6 2006 55 BE A8 B AL 5 R Y S 1A LU
LR HE Ve B B . A U 2 4 T TR M R TR
J A0 %66 700 A4 B PR RE AR AR 2 — WIS Rl R I L UF .
T8 M B B 8 AR BT L A B R S PR AR 1Y 22 0
DRI o %S PN 40 TR T T 5015 2 91 ) 9 2% P8 i R 4T T 5
A BT T JEORN o 5 B A5 R BE O AR AR oL LA
SR B B A A H AR 7 AT RUAR B N [ Y fd
JHVTG SR A ot 8] R B PR BORL L X R T R B 2K
FE UK AT 2 58 1Y i 722 PE BE AF 5 78 [ Ah SRR B
FEHd | I,

AR A J ) P IR 4 4 300 5 40 48 R AN [ Y
AR~ AR T VR X 73 5 B A R A — 28 51 T 04 TR T s B
B BEAT I BB BEAT 20 T I X B AT A % 5T L) 2
JEE I 3 M X ] A 0 A S M RE AT PRAY . 53 A X
Rl BB ASPERE HEAT T I, 9 0 0 B 2 7 B AR AL
XA i P S5 7 A FE 1Y) B2

N

1 35§

1.1 #HaH&E

TEH MR T B (BA) FN M 2 5~ g (2-EHA)
SR B PR RE T 04 R PR R (MIMLAD) 1 O 1 28 T
P R P2 T IR (2-HPA) A Iy BE P ik (32 BR s i) . 1
i iR 2 4, OB BA + 2-EHA : MMA : 2-
HPA=5:3:1: 1,AIBN A5 &5, T 15 %] K H 4%
Tt AIBN 19 FH &40 50 ok B BB R 0. 124,
0.15%,0.3%,0.5% 5 0.8%, MR Z e K H.80°C
TR 6h S5 . B CERRR R 2 B TR S AT AR
fe i
1.2 SFEMK

H GPC #4740 F Mk, Wk 4R F 2 R
Waters 1515 #E ¢ €0 3% A3 F 17 0 22, X #% J Waters
2414 LLAMREIN 25 5 LA B4 OME 1) R R 2 b R AR 5 3
R IE o LA VO &K IR Ay 30 80 A o RS 3 35°C L ik 1. 0

mL/min,

1.3 mET s

AR VEREMl B Anton Paar MCR301 AU i 25 4% 33k
AP E R PR TR ZR . 53 I R TSR 44 IR iR
AL 2 7 B g AT 03K, O AT B AR I . AR
T CEAT i 0 2 P 2 5 DX TR PN AT 4 ) O AR A E
10 %6 AF A 9 Fil 0. 01~ 100 Hz; 41 8 49 6 ) 2t 1o 72
Hh s i 5 3 4R O 1z, 4R B A2 AL S D 0. 01040 ~
1000 %6 855 75 I 8 ths 75 A b 118 288 1 286 o XS Bl P B A 7
SRR it it o e e N 1 85 D1 3005, R S R0 B S,
B 600s If[A] N A B A2 Ml S A0 . T A S 96 A 25°C TR
HEAT o FE A R R SV R B T AR

2 GRS

2.1 GPC i

GPC AL R an &l 1 B, NI a] L& . Bl
IR I, o3 7 = AR SR AR 1 EE
GRS o R BG I E s A 5 51 R0 B B s R
X ATRE R T ol AMd 2 B mESEHKRZ,
BT B A B 5 2% 0k 0 R R DT AT 43 g5 (H
@ BuR RS AR S VA I NN B = S e W PR
REAR, AR L R REAL. L. M5l &R H &> F
0. 3% 5 » i T I WA B KA . XF T 73 4 R g 1 5%
JBE SR U o G 8 43 A 8 A R T R BB Y 25 PR e
XS B o R RN — G R T4 Z 18] B AH B2 A
s,

10 ll5 2IO 2IS 3IO 35
Time / min
Bl 1 TBURRE SR GPC 2k
Fig. 1 GPC traces of the PSA samples
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Table 1 Molecular mass and polydispersity index
of the PSA samples
Sample  Mass fraction of AIBN/% M, /103 M., /M,

1 0. 10 285 1.52
2 0.15 275 1.62
3 0. 30 260 1.68
4 0. 50 152 1. 80
5 0. 80 143 1.76
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Table 2 Rheological properties of the PSAs

with different mass fraction of AIBN

Mass fraction 0/
Sample )

of AIBN/% (107 %Pa *s)
0.10 55 0. 20 0.796
0.15 51 0. 25 0.637
0. 30 26 1. 00 0.159
0. 50 18 1. 60 0.0995
0. 80 13 4. 00 0.0398
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Table 3 Creep recovery properties of the PSAs

Sample 1 2 3 4 5 27
Mass fraction of AIBN/ % 0.10 0.15 0. 30 0. 50 0. 80 0.15

Shear stress/Pa 10 10 10 10 10 50
Strain/ % 2.53 3.13 7.22 15.19 22. 87 14. 32

Jmax/Pa 0.00239 0.00313 0.00722 0.0152 0.0228 0.00227

Je/Tma) /% 24,74 14. 65 10. 88 5.18 1.99 13.89
(Jo/Tmax)/ % 75. 26 85. 35 89.12 94. 22 98.01 86.11
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