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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.

Book bulk and bulking number of paper

1. Scope
11 This test method provides a means of determining the book bulk and bulking number of printing
paper under a specified pressure.

1.2 For thickness of single sheets or small packs of sheets, see TAPPI T 411 “Thickness (caliper) of
paper and paperboard.”

2. Summary

A stack of sheets of a specified height or a specified number of sheets is placed between parallel platens, the
specified pressure is applied, and the distance between the platen faces is read from the indicator.

3. Significance

The measurement of book bulk by this method is particularly useful to book manufacturers and printers for
determining the probable thickness of a book consisting of a particular paper in a specified number of sheets or
pages.

4, Definitions

4.1 Book bulk, the overall thickness in mm of a given number of sheets.
4.2 Bulking number, the number of sheets required to bulk 25 mm (about 1 in.).
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5. Apparatus

5.1 Thickness instrument, consisting of:

5.1.1  Two metal plane parallel circular concentric faces, one movable, one fixed, and parallel to within +
0.1 mm (0.004 in.). The movable face, or platen, is 20 cm? (about 3 in.?) in area. The fixed platen has a diameter
equal to or larger than that of the movable platen.

5.1.2  Means by which the movable platen may be raised to separate the platen faces by a distance of over
25 mm (about 1 in.) and be lowered with a pressure of 250 + 10 kPa (36.3 £ 1.4 psi).

NOTE 1: It is convenient to be able to measure directly the bulk of books up to 51 mm (2 in.) in thickness. Hence a platen separation of
this amount is desirable. For some purposes, other pressures have been found useful; it should therefore be possible to apply,
maintain, and indicate the pressure to the nearest 10 kPa (about 1.5 psi) throughout the range of 0-350 kPa (0 to about 50 psi).

5.1.3 Means by which the distance between the platen faces may be read, while under pressure, to the
nearest 0.5 mm (0.02 in.), with an accuracy of + 0.25 mm (x 0.01 in.).

6. Calibration

6.1 Parallelism of the platens

6.1.1  Place a metal block with parallel faces, 25.4 mm (1 in.) thick, centrally between the platens. Place
four narrow metal strips each of the same thickness and 20-50 mm long radially on the block at right angles with
their inner ends equidistant (10 mm) from the periphery of the platen. Apply the standard pressure and, by moving
the outer ends of each strip angularly, check that the inner ends of the strips are gripped with the same force.

6.1.2  Alternatively, cover both faces of a metal block with parallel faces about 25 mm thick and over 50
mm in diameter with a sheet of filter paper and soft carbon paper. Apply standard pressure and rotate the block
slightly. Disassemble and check that the carbon impression made by the pressure of the platens on the soft paper is
uniform.

6.2 Accuracy of thickness reading.

6.2.1  Set the instrument to zero, place standard steel gauges or measured plates between the platens, apply
the pressure, and check the corresponding reading over the range to be used.

6.3 Pressure between the faces.

6.3.1  Use aspring balance or system of weights and pulleys to determine the force required to just prevent
the movable platen from moving downward when raised 25 mm (about 1 in.) above the fixed platen.

6.4 Alternately, calibrate by instrument manufacturer's procedures.

7. Sampling and test specimens

7.1 Obtain a sample of the paper in accordance with TAPPI T 400 “Sampling and accepting a single lot
of paper, paperboard, Containerboard, or related product,” except use separate sheets for a test pack (test specimen)
when the test unit is in the form of cut sheets or cut them from locations at least 300 mm (about 12 in.) apart when
the test unit is in the form of a roll.

7.2 The specimens may consist of sheets of any size convenient for handling, but not less than 64 mm
(about 2.5 in.) square. The number of sheets required for each test pack is either: for procedure 9.1, the number of
which the total bulk is desired to be known; or for procedure 9.2, the approximate number that will bulk 25 mm
(about 1 in.) under the specified pressure.

7.3 From each test unit of the sample, prepare one test pack.

8. Conditioning

Condition and test the packs in an atmosphere in accordance with TAPPI T 402 “Standard Conditioning and
Testing Atmospheres for Paper, Board, Pulp Handsheets, and Related Products.”
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