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This standard is issued under the fixed designation D 5481; 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 epsilon (e) indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Several different configurations of capillary viscometers have been successfully used for measuring
the viscosity of engine oils at the high shear rates and high temperatures that occur in engines. See Test
Method D 4624. This test method covers the use of a single apparatus2 at a single temperature and
single shear rate to achieve greater uniformity and improved precision.

1. Scope*

1.1 This test method covers the laboratory determination of high-temperature high-shear (HTHS) viscosity of engine oils at a
temperature of 150°C using a multicell capillary viscometer containing pressure, temperature, and timing instrumentation. The
shear rate for this test method corresponds to an apparent shear rate at the wall of 1.4 million reciprocal seconds (1.43 10 6 s−1).3

This shear rate has been found to decrease the discrepancy between this test method and other high-temperature high-shear test
methods3 used for engine oil specifications. Viscosities are determined directly from calibrations that have been established with
Newtonian oils with viscosities from 2 to 5 mPa·s at 150°C.

1.2 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 appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:4

D 462483 Test Method for Measuring Apparent Viscosity by Capillary Viscometer at High Shear Rate and High Temperature
by Tapered Bearing Simulator

D 4683741 Test Method for Measuring Viscosity at High Shear Rate and High Temperature by Tapered Bearing Simulator4

D 4741 Test Method for Measuring Viscosity at High Temperature and High Shear Rate by Tapered Plug Viscometer

3. Terminology

3.1 Definitions:
3.1.1 apparent shear rate at the wall—shear rate at the wall of the capillary calculated for a Newtonian fluid, as follows:

Sa 5 4V/pR3t (1)

where:
Sa = apparent shear rate at the wall, s−1,
V = volume, mm3,
R = capillary radius, mm, and
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