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Fig. 1. Steady simple shear flow (SSF).
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Table 1. Summary of the Shear Rates of Various
Applications and Processing Procedures
Used with Coating Formulation

Procedure Approximate Shear Rate(sec™?)
Mixing in tanks 20~100
Pumping through lines 50~150
Dispersion of pigment 40~10000
Brushing 5000~20000
Spraying 1000~40000
Rolling 3000~40000
Dipping and flow coating 10~100
Sagging 0.01~0.1
Levelling due to surface tension 0.01~0.1
Draining under gravity 0.1~10
Milling pigments in fluid bases 1000~100000
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Table 2. Flow Equations for Flow Models

Flow Model Flow Equation
Newtonian t=nY
Plastic(Bingham) t—t,=n7
Power law =kl
Powder law with yield value <t—t,=k|Y|”
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Shear Rate

Shear Stress

Fig. 2. Flow curves of Newtonian and nonNewtonian
fluids.
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Fig. 3. Viscosity profile relationships (Casson equa-
tion).
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Fig. 4. Effect of particle size distribution on packing.
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Table 3. Rheological Properties Necessary for an Ideal Latex Paint

Unsheared Paint (Before Brushing)

Sheared Paint (After Brushing)

Yield Value Viscosity Viscosity _Viscosity Viscosity Yield Value

Dynes/cm? (At Y=0.085 sec™ )| (At T=16.9 sec™) |[(At T=0.085 sec 1) (At Y=169sec™}) Dynes/cm?®
>10 >500 >15 2.5~5.0 ' 25~5.0 250 <25
Stability during Storage-Prevent Proper Paint Film Buildup Prevent Sagging | Leveling of

Settering Pickup and and Brushability Brush Marks
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During Brush
Transfer

3.Brushability and
Film Build

Shear Rate (7)

4.Leveling and
Sagging

/
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2. Brush Transfer

_./-/

TS

Shear Stress (7)

Fig. 7. Rheological flow curve of latex paint for bru-
shing.
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Table 4. Rheological, Transfer and Leveling Properties of Latex Paint

Rheology Painting process Flow and leveling
System NLsv Nasv Rheology Transfer Leveling Thin Thick
index? film film
I high low extreamly bad bad very very
high bad bad
II low low medium bad good very good
bad
III high high medium good bad good good
v low high low good good very very
good good
\' low very extreamly very good very very
high low good good good
a) Nsv/Musy
dA Y
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Fig. 9. Typical rheological behavior of latex (hatched
area is most desirable flow for latex paint).
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