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Abstract—A newly developed method for the measurement of extensional viscosity was introduced to in-
vestigate the extensional behavior of pitch during melt spinning. The confidence of this method was confirmed with
the 3.6% of tolerance limit.

The theoretical equation based on the viscoelastic model to calculate the extensional viscosity was proposed and its
results were compared with experimental data. The spinnabilily of the isotropic pitch would be depended more viscous
rather than elastic effect sinces the extensional viscosity found was of pitch independent of drawing ratio. During the
melt spinning of pitch, measured force was rhelogical force by the extension. Therefore, innertia, gravity, air drag force
was negligible.
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Fig. 1. Extensional flow at the steady state.
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Table 1. The characteristics of petroleum pitch

Softening Point (°C) 166
Q.1 (wt %) 0.61
B.I (wt %) 17.79
H.I (wt %) 70.89
Density (g/cm3) 1.2
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Fig. 3. Geometrical diagram of thread line dur-
ing the spinning.
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Fig. 4. Principle of extensional force measure-
ment during the spinning.
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NOMENCLATURE

: velocity
7.'5 :
: normal stress
Ng:
770 :
. relaxation time

extensional rate

extensional viscosity
shear viscosity

10.

11.

FAl oA A1A 5 395
: distance from spinneret

: thread line diameter

: volumetric flow rate
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