
Fame for 
'funnv 
fluids' film?
 

YEARS ago. Holl ywood produced a 
sclence-fictlon thriller called The Blob, 
about a huge. jelly-like lump which 
enveloped peopl e. digested them , and 
kept growing in size . It was swallow­
ing skyscrapers before the film' s hero 
found a way to destroy it . 

It took a lot of killing. And Chemical 
eng inee ri ng resear ch stude nt Peter 
Cable. stud y ing f o r his Ph .D ., has some 
idea of th e problem . He recently found 
a " b lob" w eighing m ore than half a tonne 
quiver ing on the floor of hi s laboratory­
" l ike a giant egg wh ite". 

Fortunately this one wa sn't agg ressive. 
It was a 150-gallon batch of what he 
call s a "funny fluid " he is us ing in 
exp eriments-a so lut ion of indu.str ial 
polymer in water. Thi s produces a thick, 
sti ck y mixture w ith some unusual 
propert ies. 

In parti cular, on ce it star ts flowing in 
a certain direction, it s high viscosity and 
ela sticity keep s it going . . . even uph ill. 
The " b lob" in Cable 's work shop escaped 
from it s container because he presumably 
had not noticed a small amount spill 
over the side. 

Wh ile he was out of th e laboratory, 
the sp i II con t inued wi th a se lf -sipho n ing 
effe ct. gradually in crea sing in volum e 
unt il the whole lot flopp ed to t he floor. 

Co incidentally , Cable' s work involves 
filming the anti cs of the pol ymer " b lob" 
mixture. The result , however, is a little 
different from the techni color Hollywood 
epic . Cable's pr odu ction is silent , in 
plain black and white, and runs only 
'2 minutes. But it has arou sed world ­
w id e sci ent ific interest. 

Flow patterns 
Th e film show s t he flow patterns of 

molten polymers during the comme rci al 
extrusion process . Its importan ce relates 
to problems faced by com pan ies in the 
plastics and polymers fi eld . They are 
troubled by the tenden cy of th e mater ial 
to occasionally misbehave during ex ­
trusion . 

In the factor ies , pure molten plastics 
and polymers, heated to temperatures up 
to 250 Cel sius and under pressures as 
high as 4000 lb . per square in ch . are 
forced through d ifferent sized di es . or 
nozzles, to produce anything fr om thi ck 
rods to fine thr ead . 

But sometimes, instead of emerg in g 
straight and even , the material will sud­
den ly start co ming out crinkled and 
usele ss. Th is is kn own as a " m elt fra c­
tur e". Cable's film shows how thi s 

Perer Cabie (right) and Dr. David Boger prepare -Io ' film Ihe process.s-Picture: Des "Smi th. 

Th iS s( ,11 fro m the film sho ws so me of th e ex ­
treme d,slor/,o ns In ttie lIuid flow oe u erns . 

occurs. He has managed to f ilm the 
high- speed pro cess by setting up a sm al l 
extrusion plant of clear glass tub ing. 
Through this, he forces polymer I w ate r 
solution under pressure. 

Con struction of the glass extrusion 
plant wa s possible following th e dis­
covery that so luti ons of from 0 ·1 to 
one per cent polymer in water have 
similar fund amental flow properties of 
viscosity and elasticity as pure molten 
polymer. The difference is that i nstead of 
needing high temperatures and pre ssur es, 

the solution can be extruded at 40 lb. 
p.s .I. and at r oom temperature. 

This discovery was made with a 
s45,OOO machine in the M ona sh depart­
ment of chemical engineering called a 
Weissenberg Rhe ogoniometer . It i s the 
only one of its type in Australia and 
m easures the fundamental flow properties 
o f va ri ous liquids. 

"What it has enabled us to do is 
subs ti tu te an uncompl icated materia I 
(polymer / wate r solution) for a more 
complex one (pure molt en cotvmer l ." 
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says Cable's supe rv isor, Dr David Boger, 
a sp ecia li st in the field of rheology-the 
study of deformation and fl ow of flu ids. 

To film how polymer whirls and eddies 
under pressure as it is pushed towards 
the ex trusion d ie . Cabl e added a " t racer " 
to the norma lIy clear mixture . He used a 
material (mica flakes coated with titanium 
d ioxid e) which is normally added to 
paints and cosmeti cs to give them a 
metalli c glitter. The shiny flakes of tra cer 
form patterns pi ck ed up on the film. 

For researchers 
Cable is wri ting a pap er on the research 

for an A meric an techni cal journal , Trans­
actions of the Society of Rheology . and 
his film is being made available to 
re searchers throughout t he world work­
ing on the melt fracture problem . Two 
copies have already been requested- ' 
one by the Uni versity of Dortmund, 
Germany, and the ot her by th e U.S . 
chemical giant Monsanto . 

" A lot of people are researching the 
probtern but they are mo stlv seeking a 
mathemati cal solut ion and have limited 
acc ess to exp erimental result s of th is 
kind: ' says Boger. "The film gi ves them 
som ething to go to town on in their 
mathemati cal modelling. " 

Late last year he "premiered " the film 
at international sc ientific gatherings in 
Britain and the U,S. 

He and Cabl e are working on a sequel 
to their " b lob " film. Thi s one will use 
slow m ot ion photography to show more 
precisel y what happens in some of the 
more complex flow patterns of the 
extrus io n process. 

Monash Review extends an 
invitation 10 its readers to 
attend the university's an­
nual Open Day, which this 
year will be held on Satur­
day , Aug ust 9, from 10 a.m . 
to 5 p .rn , 
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