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e Natural logarithmic strain measure;

£(t) = In(L(1)/ Ly)

e Biography:
Q High School (Humanistic Gymnasium),
Speyer am Rhein, Germany

O Technical University, Munich; Dipl. Eng. 1908
O Technical University, Darmstadt; D. Eng. 1913

e  Professor of Mechanical Engineering, M.I.T. 1930- -
1933. |

Q Office 1-321

From the 1930-31 M.1.T. Course Catalog:

2'341, 2'342. Rheology (A). A study of the science of the flow of matter,
especial attention being given to the relations between experimental results and
theory. The theory is developed as far as possible to meet the needs of the research
engineer. Examples taken from the theories of hvdrodynamics, elasticity and plas-
ticity are given to illustrate the general principles underlying the laws of the flow
of matter. A special study is made of the behavior of semi-elastic and semi-
plastic fluids of metals at high temperatures used in forging and in welding and in

the rolling mill, as well as the behavior of materials under forced vibrations, the
tatigue of metals and frictional resistances in such bodies.
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So What is a Complex Fluid?




Important Non-Newtonian Fluid Effects

* Shear thinning (rate-dependence of viscosity)
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O “inelastic”, “generalized Newtonian fluids”

e Flasticity (normal stress differences)
A “Second order fluids” (SOF)
O Boger fluids
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Natural Time Scale of Complex Fluids

e Natural time scale  4,,4z¢ris =100 sec.

* The Deborah number is a dimensionless measure
compared with the time scale of the deformation...

De < 1
Viscous Liquid

De ~ 1 =" ,,
Viscoplastic Solid De ~ 10 Elastic Solid

(Relaxation time of the material)  } :
material

De ~ , = T
(The timescale of the process) process

Brittle Solid De ~1000!
OMIT; Harold.Edgerton Strobe Lab.
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