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Standard Test Method for
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Structural Implications1
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1. Scope

1.1 This test method is an extension of Test Method D1238
specific to the measurement of flow rates of poly(vinyl
chloride) (PVC) compounds while detecting and controlling
various polymer instabilities associated with the flow rate.

1.2 The values stated in SI units are to be regarded as
standard. The values given in parentheses are mathematical
conversions to inch-pound units that are provided for informa-
tion only and are not considered standard.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

NOTE 1—There is no known ISO equivalent to this standard.

2. Referenced Documents

2.1 ASTM Standards:2

D883 Terminology Relating to Plastics
D1238 Test Method for Melt Flow Rates of Thermoplastics

by Extrusion Plastometer
D3835 Test Method for Determination of Properties of

Polymeric Materials by Means of a Capillary Rheometer
E177 Practice for Use of the Terms Precision and Bias in

ASTM Test Methods
E691 Practice for Conducting an Interlaboratory Study to

Determine the Precision of a Test Method

3. Terminology

3.1 Definitions—For definitions related to plastics, see Ter-
minology D883.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 See Test Method D3835, Sections 5.1, 5.2, and 5.3.
3.2.2 Flow is the reciprocal of the viscosity; therefore, the

flow is defined as the volumetric displacement through a
controlled orifice and is expressed as shear rate over shear
stress.

NOTE 2—Since PVC obeys the power law function, the above relation-
ship can be expressed as follows:

(Viscosity) (Shear Rate)1−N = (shear stress) in which the shear rate is
expressed as 4Q/πR3 and depends on the power law exponent N.

Since Q is the volumetric flow rate in terms of cubic millimetres/second
and R is the radius of the die, it follows that the flow rate varies much
faster than the viscosity as a result of N. This means that the flow is much
more sensitive to change than the viscosity. For PVC, N varies from 0.1
to 0.33.

3.2.3 Flow rate by this test method is the rate in milligrams/
minute at which polymer flows through a specific die (see Fig.
1) with a total load on the ram of 20 kg at a temperature of
175°C.

4. Summary of Test Method

4.1 Conditions:
4.1.1 In order to test a wide variation of flow rates covering

semirigid as well as nonrigid PVC compounds, the following
standard conditions are used:
Temperature 175°C (347°F)
Total load on piston 20 000 g
Approximate pressure 2758 kPa (400 psi)
Charge 2.15 ± 0.05 g
Plugged orifice with 120° entrance angle

4.2 Basis Principles:
4.2.1 The lower temperature (relative to 190°C) is chosen to

minimize thermal decomposition, maximize sensitivity of the
flow rate to structural changes in the PVC compound, and to
allow a wide latitude of useful conditions associated with the
load on the piston.

4.2.2 Modern extrusion plastometers have been redesigned
to accommodate much higher loads. Current research for
multi-weight testing has reached levels of 50 kg and these are
particularly good for rigid PVC. Previously, flow rates for rigid
PVC were limited to 190°C. Recent research has shown that
rigid PVC can be run at 150°C and 50 kg loads. This weight is
effective for all semirigid PVC and even some nonrigid
compounds. For flow rates in excess of 10 g/10 min (1000
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