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Introduction to Fluid and Polymer Melt

—

* Thixotropic fluids - Shear stress decreases with

time for a given shear rate. (yogurt, salad

dressing)

* Rheopectic fluids - Shear stress increases with

time for a given shear rate. (suspended fluids,

mud)
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Introduction to Fluid and Polymer Melt

Time and viscosity relationship for thixotropic fluids
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Introduction to Fluid and Polymer Melt

Shear stress and shear rate for
thixotropic
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Introduction to Fluid and Polymer Melt

-

* Newtonian fluids: Viscosity is independent of
shear rate. The ratio of shear stress and shear

rate 1S constant.

* Non-Newtonian fluids: Viscosity 1s dependent

on shear rate.
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Introduction to Fluid and Polymer Melt

«  Pseudoplastics fluids (shear thinning fluids) !c! as

polymer melts, rubber liquids, adhesives, biological

fluids and grease.

« Dilatant fluids (shear thickening fluids) such as PVC

pastes and flour in water.

Bingham fluids such as paints, clays, pea slurry,

magarine, soaps, paper pulp, sewage sludge.
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Introduction to Fluid and Polymer Melt
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Introduction to Fluid and Polymer Melt

Power law index and Power law consistency

logz =1logK + nlogy

The n value indicates the type of fluids as follows:

Newtonian fluids n =1
Non-Newtonian fluids n # 1
m Pseudoplastic fluids: n< 1

m Dilatant fluids: n > 1

Polymer PROcessing and Flow (P-PROF) Group



PR A o a o
ﬂ??llgﬂ??l/mﬂ?ﬂﬂ"’llﬂd ?Wﬁ!lﬁ&’W@ﬁ!N@iWﬁBMWﬁTJ

Introduction to Fluid and Polymer Melt

anwaniusszrnae Log (shear stress) sy Log (shear rate)
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Introduction to Fluid and Polymer Melt

anmanussznae Shear viscosity av shear rate

Lowet

Newtonian

|
|
—

L

E““x Mediums

N Medi

log T (o Shea
i."l-lll:'.ll | Rate
[ Rate

e & - oy
|Range ! \11.1113__,:3

T‘I L4

Upper
MNewtonian

i
|
1.
|

| High |
!Shu:.l.r |
I Rate |
Range|

Polymer PROcessing and Flow (P-PROF) Group

10



PR A o a o
AININI lh/!ﬂf]?ﬂll"ll@ﬁ ?Hﬁ!!ﬁs‘iWﬂﬁ!N@iWﬁ@MWﬁ?

Introduction to Fluid and Polymer Melt

« 10 poise =

 Air (gaseous)
 Water

« Qll

* Glycerine

* Syrup

* Polymer melts
* Glass
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Introduction to Fluid and Polymer Melt

 Ostwald Glass Viscometer
« Melt Flow Rate (MFR)
* Falling Ball Viscometer

* Rolling Ball

* Capillary Rheometer

-

Polymer PROcessing and Flow (P-PROF) Group

12



PR A o a o
ﬂ??llgﬂ??l/mﬂ?ﬂﬂ"llﬂd 'Zwmmgwammmmmwm

Introduction to Fluid and Polymer Melt

Ostwald Glass Viscometer
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Introduction to Fluid and Polymer Melt

Melt Flow Rate (MFR)

— HEATER
AND

INSULATION

POLYMER — OVABLE DIE
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Introduction to Fluid and Polymer Melt

Falling Ball Viscometer

fluild ———
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Introduction to Fluid and Polymer Melt
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Introduction to Fluid and Polymer Melt

Capillary Rheometer
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Summary of wall shear stress and wall sh

For circular die

Fw T RS an J #R°®
For slit die
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where H and W are the die height (m) and the die width (m) respectively.



