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ABSTRACT

Viscoelasticity of the tissues of eight Saudi date cultivars at balah stage of
maturity, namely, Barhi, Khudari, Khlass, Serri, Sukkari, Suffri, Sakkie, and Nubot Saif
were experimentally determined in terms of stress relaxation and creep-recovery
parameters. In the stress relaxation experiments and at a constant strain level of 50%,
imposed stress varied in the range 504.29 to 1386.72 (kPa) for Serri and Khudari
tissues, respectively. Relaxation percentage also varied in the range 71.8% to 80.6%
for Serri and Khlass tissues, respectively. In the creep-recovery experiments a
constant stress equivalent to 1000g was imposed, and creep-recovery was measured
as a strain within a period of two minutes for each cycle. Strain values at the end of
the creep period varied in the range 0.331 to 0.852 mm/mm for Sakkie and Serri
tissues, respectively, while at the end of recovery period it varied in the range 0.196 to
0.746 mm/mm for Sakkie and Serri tissues also, respectively. The percentage of
recovered strain which is a measure of elasticity varied in the range 12.4% to 40.8%
for Serri and Sakkie tissues, respectively.

Three mathematical models, namely, Generalized Maxwell, Nussinnovitch, and
Peleg were tested for suitability of predicting experimental results. All three models
fitted experimental data well. However, the Generalized Maxwell model was the best.
For creep-recovery the Burgers four element model was adequate when fitted with
experimental data.
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