OSCILLATORY SHEAR INDUCED DROPLET DEFORMATION AND
BREAKUP IN IMMISCIBLE POLYMER BLENDS

Vitsarut Janpaen

A Tnesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University and Institut Francais du Pétrole
2005
ISBN 974-993-729-5



Thesis Title: Oscillatory Shear Induiced Droplet Deformation and Breakup
in Immiscible Polymer Blends

By: Vitsarut Janpaen

Program: Polymer Science

Thesis Advisors:  Assoc. Prof. Anuvat Sirivat
Prof. Ronald G. Larson
Prof. Alexander M. Jamieson

Accepted by the Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master of
Science.

......... [y “ . ... College Director
(Assoc. Prof. Nantaya Yanumet)

'hesis Committee:

31 ua X0

A&Q6C\



(Oscillatory Shear
Induced Droplet Deformation and Breakup in Immiscible Polymer Blends)

109 ISBN 974-993-729-5



ABSTRACT

4672014063:  Polymer Science Program
Vitsarut Janpaen: Oscillatory Shear Induced Droplet Deformation

and Breakup in Immiscible Polymer Blends
Thesis Advisors: Assoc. Prof. Anuvat Sirivat and Prof. Ronald G.
Larson and Prof. Alexander M. Jamieson 109 pp. ISBN 974-993-
7129-5
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Droplets in polybutadiene/polydimethylsiloxane blends under oscillatory
shear flow were observed using an optical flow cell. -The apparent major axes, the
minor axes, and the deformation of the droplets were measured from the time series
of images. These deformation parameters were measured as functions of time, strain,
frequency, G' ratio, and G" ratio. From the time series of the deformation parameters,
it was possible to define deformation amplitudes, as the difference between the
maximum and minimum values divided by two. The amplitudes of the deformation
parameters increase linearly with capillary number, the ratio between the viscous
force and the interfacial tension force. The amplitudes also increase with decreasing
time scale ratio, i.e. within the droplet relaxation time scale and the oscillatory time
scale. The effects of viscosity and elasticity are also reported.
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at magnification 40X at various times in one cycle.
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