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Introduction – Where are silks from?3



Introduction – what are silks?4
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Why we are interested in silk5

V
o

llr
a

th
e

t 
a

l.
, 

2
0
1
3



Aims and objectives

 Explore how geometric and fluid properties affect silk spinning

 Identify which parameters are crucial for spinning silk

 Define a pressure based spinning domain

 Determine whether silk is extruded (pushed) or pultruded (pulled).
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Fibroin rheology7
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Duct geometries – general form8
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Duct geometries9
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A summary of previous estimations10
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Methods11
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Results - geometric effects.12
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The effect of changing the zero shear viscosity 13
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Changing the fluid14

10-5

10-4

10-3

10-2

10-1

100

101

102

103

104

105

106

107

108

109

10-9 10-8 10-7 10-6 10-5 10-4 10-3 10-2 10-1 100

P
re

ss
u

re
 (

P
a

)

Spinning speed (ms-1)

Biomimetic 

spin 

domain



Conclusions

 Lower pressure requirements can come from:

 Reduced wall friction

 Larger outlet

 Less dramatic tapers

 Lower zero-shear viscosity

 Generated pressure cannot be directed.

 Silk is pulled from the gland. 

 Single phase models are not sufficiently accurate.
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Next steps

 Develop two phase flow models

 Rheological characterisation of sericin 
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Any questions?
Either way, thanks for listening.
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