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CAUTION:

This Test Method may include safety precautions which are believed to be appropriate at the time of publication of the method. The intent of these
is to alert the user of the method to safety issues related to such use. The user is responsible for determining that the safety precautions are complete
and are appropriate to their use of the method, and for ensuring that suitable safety practices have not changed since publication of the method. This
method may require the use, disposal, or both, of chemicals which may present serious health hazards to humans. Procedures for the handling of
such substances are set forth on Material Safety Data Sheets which must be developed by all manufacturers and importers of potentially hazardous
chemicals and maintained by all distributors of potentially hazardous chemicals. Prior to the use of this method, the user must determine whether
any of the chemicals to be used or disposed of are potentially hazardous and, if so, must follow strictly the procedures specified by both the
manufacturer, as well as local, state, and federal authorities for safe use and disposal of these chemicals.

Thickness (caliper) of paper, paperboard, and
combined board

1. Scope

1.1 This method describes the procedure for measuring single-sheet thickness and variations in single sheet
thickness of paper, paperboard, and combined board. The term “combined board” encompasses both corrugated and
solid fiberboard.

1.1.2  Because of the method of selecting samples longer in the cross machine direction for thickness profile
measurements, the results will always be biased in that direction.

12 Because of the relatively high pressure 50 kPa (7.3 psi) used in this test method, it may not be suitable for
measurement of tissue or other soft or low density materials, because the structure may collapse (decrease in thickness) at
the prescribed pressure of 50 kPa.

13 Another method for measuring the thickness of paper is TAPPI T 500 “Book Bulk and Bulking Number
of Paper,” which describes a procedure for measuring the overall thickness of a stack of book paper under pressure of
250 kPa (35 psi).

1.4 An essentially identical method is described in ASTM D 645-96.

15 TAPPI T 551 “Thickness of Paper and Paperboard (Soft Platen Method)” describes a method for
measuring the effective thickness of paper and board products utilizing soft rubber platens. This method always yields
smaller values than TAPPI T 411.

2. Summary

This method involves measuring the thickness of a single sheet of paper, paperboard, or combined board by the
use of an automatically operated micrometer when a specified static load is applied for a minimum specified time®.

1 . L .
Manually operated micrometers are not allowed in this method due to nonconformity.
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3. Significance

Thickness is an important property of paper, paperboard, or combined board, and variations in thickness are also
important especially for papers and paperboards used for mechanical purposes. This_test is useful for research work,
routine control, design of end-use products, and for acceptance testing for conformance to specifications. Thickness is
one of the important characteristics that affects flexural stiffness.

4, Definition

Thickness or caliper of paper, paperboard, er and combined board as measured by this method is defined as the
perpendicular distance between the two principal surfaces of the paper or paperboard under prescribed conditions, as
measured between hard metal platens. This should not be confused with apparent thickness as determined by other
means, e.g., between soft platens or calculated from bending stiffness.

5.  Apparatus’

5.1 Automatically-operated micrometer’, a dead-weight type instrument, provided with:
5.1.1  Aflat ground circular movable face (hereafter called the pressure foot), having an area of 200 + 5 mm?
* (equivalent to about 0.31in.%) and corresponding to a diameter of 16 + 0.15 mm (0.63 in.).
5.1.2 A flat ground circular fixed face (hereafter called the anvil) of such size that it is in contact with the
- whole area of the pressure foot in the zero position.
5.1.3  Surfaces of the pressure foot and anvil shall be parallel to within 0.001 mm (0.00004 in.). The pressure
- foot movement shall be on an axis perpendicular to the anvil. The minimum distance between the anvil and the pressure
- foot in the “up” or raised position shall be 0.75 mm (0.030 in.) for paper or 12 mm (0.500 in.) for a combined board.
: 5.1.4  Pressure foot lowering speed of 1.0 £ 0.3 mm (0.04 in.)/s (see also Additional information). There may
" be differences in the results as compared to the previous rate of lowering.

NOTE 1: This may be checked by measuring the eccentricity and speed of rotation of the cam operating the pressure foot.

5.1.5  Pressure foot, when lowered, exerting steady pressure of the anvil on the specimen of 50 + 2 kPa
(approximately 7.3 psi) for2 + 1 s.

5.1.5.1 The frame of the micrometer shall be of such rigidity that a load of 1.5 kg (3 Ib) applied to the dial
housing, out of contact with either the weight or the pressure foot spindle, will produce a deflection of the frame not
greater than 0.0025 mm (0.0001 in.), as indicated by the micrometer readout system.

5.1.6  Readings (5.1.6.1 or 5.1.6.2 as applicable).

5.1.6.1 Dial, graduated to 0.002 mm (0.00008 in.) or less, readable to at least 0.001 mm (0.00004 in.), or 1% of
paper thickness, whichever is larger. If the large indicating hand of the dial is required to revolve more than once to
cover the capacity of the gauge, equip the dial with a revolution counter to indicate the number of complete revolutions
of the indicating hand.

5.1.6.2 Digital display with indication to at least 0.001 mm (0.00004 in.), or 1% of paper thickness, whichever is
larger.

5.1.7  Capability of repeating readings to within 0.001 mm (0.00004 in.) at zero settings or on a steel gage
block.

5.1.8  Accuracy within 0.001 mm (0.00004 in.) or 1% of paper thickness, whichever is larger.

6. Calibration

6.1 Accuracy of dial indications. Use standard steel gage whose thickness is known to within 0.0005 mm
(0.00002 in.); check the accuracy of the dial reading over the required range. Prepare a calibration curve or table if

Names of suppliers of testing equipment and materials for this method may be found on the Test Equipment Suppliers list, available
as part of the CD or printed set of Standards, or on the TAPPI website general Standards page.
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