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Abstract: Shear viscosity of a highly concentrated suspension consisting of an Engage 8407 matrix mixed with a Dechlo-
rane plus 25 at 60 wt% was studied by using a plate-plate rheometer. The rheological characterization at various gap dis-
tances between two plates revealed no-slip of the suspension at the walls over a broad range of shear stresses in rotational
flows. The apparent shear viscosity behavior of highly concentrated suspensions at high wall shear stress was investigated,
and the no-slip layer thickness was determined. It was concluded that the rheological characteristics of the highly con-
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centrated suspensions could be corrected by no-slip effects at the walls.

Keywords: wall no-slip, highly concentrated suspensions, true viscosity, extended velocity, no-slip layer.
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Figure 1. Schematic simple shear flow profiles of polymer solutions
with (a) a no-slip boundary; (b) a no-slip layer; (c) a slip boundary.
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Figure 2. Parallel disk velocity field. The figure shows wall slip
velocity, actual shear rate, and apparent shear rate.
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Figure 3. Structure of Dechlorane 25.

Table 1. Properties of Materials Used in This Study

QuEeIN 7% Heble)

™ No-slip & &34 49

Aol {as A5 24 919l

Tdd deAle
S o]-&3ke 90°C,

7FE =43 7| (carver laboratory press)S
19000 Ib, Z70A Igo 7 Azt

sty Hs, Ha-H 3 g 2 v E(Physica MCR500,
Anton-Paar)E ©|-§3to] 2% 90 °Colx AT 54& H]
W3R A3 HHE 5~50000 Paz 3-S5 A|ojsle]
SHE YAEEE FTVMIIAA S5 BHE
0.9~4 mm71A] WA A= 548 WAL o wit) Af
2L AAE ARSEI T

Z1 % 2
% Ao ATsHo] FAHW ] - o)
o3t Aze Ww nmeld A4S wolA| Bk 19} Ze

l

HH mney A4S Pa-Eas gorEE A

B Atole] F7HAS HSATIAY, e BAIE OU]F#
E AT Ay Ulﬂ?ﬂrﬂ A5g HA7|HA AEE 73
3P ZAFE 4= St} Figure 49l= Engage 8407/Dechlorane
plus 25(40/60) AEAIS o g H Alole] 7445 W3}

=

N7 29 ARgEs debre] BAE RS
o), Wkse} Zohgel Het 718717} ek AR4e)
AhsEAe B 2 2otk el B B Aole]

10000
BO% B ©
8000

E Gap

L3 D% E @ ;

distance

#6000 | s

‘E MO A 09

= 4000 v 10

3 e * 14

& 4D O 18

B 20
2000 | , A8 & 2
f @ 40
0 1 1 1 1 I
0.00 0.02 0.04 0.06 0.08 0.10 012

Apparent shear rate (1/s)

Figure 4. Shear stress vs. apparent shear rate for Engage 8407/
Dechlorane 25 (40/60) measured on parallel disks with different gap
separations.

Trade name Material Producer s.g. m.p (°C) Remark
MW: 654
Dechlorane 25 - Oxy-chem 1.8 350 Particle size: 4.5 pm
Engage 8407 Ethylene octane DuPont Dow 0.87 60 Melt index*: 30

co-polymer

*ASTM 1238.
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Figure 5. Casson plot with various gap distances.

Table 2. Fitting Parameters to Casson Model for Engage 8407
/Dechlorane 25 (40/60) at Different Gap Separations

Gap distance (mm) 7, (Pa) 17, (Pa-s)
0.9 292.75 65270
2.0 120.56 67476
4.0 53.61 68563
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