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QHIp Designation: D 4440 — 95a An American National Standard

Standard Practice for
Rheological Measurement of Polymer Melts Using Dynamic
Mechanical Procedures ?

This standard is issued under the fixed designation D 4440; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope 1.7 Test data obtained by this practice is relevant and

1.1 This practice covers the use of dynamic mechanicaPPropriate for use in engineering design.
instrumentatiof for use in gathering and reporting the rheo- 1.8 The values stated in Sl units are to be regarded as the
logical properties of thermoplastic resins. It may be used as gtandard. The values given in parentheses are for information
practice for determining the complex viscosity and significantOnly:
viscoelastic characteristics of such materials as a function of 1.9 This standard does not purport to address all of the
frequency, strain amplitude, temperature, and time. Such progafety concerns, if any, associated with its use. It is the
erties may be influenced by fillers and other additives. responsibility of the user of this standard to establish appro-

1.2 Itincorporates a laboratory practice for determining thePriate safety and health practices and determine the applica-
relevant rheological properties of a polymer melt subjected t®ility of regulatory limitations prior to use.
various oscillatory deformations on an instrument of the type, Referenced Documents
commonly referred to as mechanical or dynamic spectrometer.’

1.3 This practice is intended to provide means of determin- 2-1 ASTM Standards: o .
ing the rheological properties of molten polymers, such as D4000 Classification System for Specifying Plastic Mate-
thermoplastics and thermoplastic elastomers over a range of rials® _ o _ _
temperatures by nonresonant forced-vibration techniques. Plots D 4065 Practice for Determining and Reporting Dynamic
of modulus, viscosity, and tan delta as a function of dynamic _ Mechanical Properties of Plastics _ .
oscillation (frequency), strain amplitude, temperature, and time D 4092 Terminology Relating to Dynamic Mechanical
are indicative of the viscoelastic properties of a molten ~Measurements on Plastfcs

polymer. 3. Terminolo
1.4 This practice is valid for a wide range of frequencies, . .gy _ . ) ) .
typically from 0.01 to 100 Hz. 3.1 Definitions: Definitions are in accordance with Termi-

1.5 This practice is intended for homogenous and heterog?0!09y D 4092.
enous molten polymeric systems and composite formulation
containing chemical additives, including fillers, reinforce- . .
ments, stabilizers, plasticizers, flame retardants, impact modi- 4.1 Aknown amount of the”T‘OP'?S“C resin (molten POW.def
fiers, processing aids, and other important chemical additives’ pellgt, or SOl'q preform d'?") is placed in mechanlcal
often incorporated into a polymeric system for specific func_050|llgt|on at a fixed or varying frequency at |sothermal
tional properties, and which could affect the processability an&ondmons or over a _Ilnear_ temperature increase or a time-
functional performance. These polymeric material system%empe_rature relation S|_mulat|ngaproqessmg condition. Storage
have molten viscosities less than®Ia-s (10 poise). elastic) G or loss (viscous) moduli, G, or bOt,h’ or the

1.6 Apparent discrepancies may arise in results obtaineﬁﬂrrespond'ng dynamlc_ viscosity func.t|ons Mg’/ and .
under differing experimental conditions. Without changing the" =9 fw, of the polymerlc material specimen are measure_d n
observed data, reporting in full (as described in this practice?hear as a function of frequency, strain, temperature, or time.
the conditiqns under which the d_ata were obtained will enabley Significance and Use
apparent differences observed in another study to be recon-
ciled.

2. Summary of Practice

5.1 This practice provides a simple means of characterizing
the important rheological properties and viscosity of thermo-

[ plastic resins using very small amounts of material (approxi-
1 This practice is under the jurisdiction of ASTM Committee D-20 on Plastics mately 25 to 50 mm in diameter by 1 to 3 mm in thickness ...
and is the direct responsibility of Subcommittee D20.10 on Mechanical Propertiesapproximately 3 to 5 g). Data may be used for quality control,
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