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Effective fiber length index by zero/short-span tensile
testing

1. Scope

1.1 This method provides a measure of the effective length of the fibers in a random, standard aggregate of pulp
fibers based on wet zero-span and wet short-span tensile testing.

1.2 The test requires a zero-span tensile apparatus as described in TAPPI T 273, with the capability not only
to conduct a wet zero-span tensile test, but also to conduct the same test with an initial jaw separation of 0.4 mm.

1.3 The short-span (0.4 mm) tensile strength of the random array of wetted fibers when expressed as a ratio of
the zero-span tensile strength of the same wet fiber aggregate, is a measure of the effective length of the fibers in the
aggregate.

2. Summary

Handsheets are prepared from a dilute slurry of the pulp sample following TAPPI T 205. A specimen of the
handsheet is cut for testing. The wet zero-span tensile value is determined as in TAPPI T 273. The zero-span jaws are then
set to a gap of precisely 0. 4 mm, and the wet short-span tensile strength is determined. The ratio of the wet short-span
tensile strength to the wet zero-span tensile strength is calculated and reported.

3. Significance

31 Fibers, due to their extreme aspect ratio and flexibility are, to a greater or lesser degree, bent, folded, curled
or kinked or otherwise presented as nonlinear bodies when deposited in a sheet. Both the geometric length of the fiber and
its configuration in the sheet are properties relevant to the physical properties of the final sheet. The effective papermaking
length of fibers is a more complex measurement than simply determining geometric length. The ratio of wet short-span
tensile strength to wet zero-span tensile strength ratio defined as the L-value, is a measure of the effective fiber length while
the fiber is incorporated into the sheet structure of interest.

3.2 In the chemical pulp mill the L-number gives information regarding whether woodroom practices (chipping,
chip blend, chip screening) are delivering a constant length of fiber to the digesters.

33 In the mechanical pulp mill the L-number gives information about the extent to which the wood grinding
or refining processes are yielding a constant average patticle length to the furnish.

34 In the stock preparation area the L-number of pulp before and after the refiners gives information about the
changes in effective length induced by fiber swelling (positive) and fiber breakdown (negative).

4. Applicable documents

TAPPI'T 205 *Forming Handsheets for Physical Tests of Pulpe
TAPPI T 273 *Wet Zero-Span Tensile Strength of Pulpe
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5. Definitions

5.1 Effective Fiber length Index, the ratio of the wet short-span tensile value to the wet zero-span tensile value.

;= et short - span value

wet zero-span value

5.1.1 Numerically, the Effective Fiber Length Index may be expressed as follows:

where L represents the Effective Fiber Length Index, and where the set zero-span and short-span values are each corrected
to a grammage of 60 g/m’. (See 10.1)

5.2 Short-span tensile strength, the tensile strength of a specimen measured using a zero-span tensile tester with
the gap between jaws adjusted to 0.4 mm.

6. Apparatus

6.1 Use the apparatus described in TAPPI T 273 for this test method.

6.2 In addition, the apparatus must provide the means whereby the clamping jaws can be separated by a span
of 0.4 mm " 0.005 mm prior to initiation of the test.

7. Calibration

7.1 Calibrate the equipment as described in TAPPI T 273.

7.2 Check the short- span gap opening adjustment periodically using a precision feeler gauge, or comparably
precise measuring technique to verify that it meets the limits in 6.2.

8. Sample preparation

8.1 Prepare the sample as described TAPPI T 273. Cut two specimens, one for testing at a zero-span length
and one for testing at a short-span length.

9. Procedure

9.1 Test the sample for strength at zero-span as described in TAPPI T 273.

9.2 Set the jaws of the zero-span tester at a span of 0.4 " 0.005 mm following the manufacturer's instructions.

93 After adjusting the jaws to a span of 0.4 mm, conduct the wet zero-span tensile test as described in TAPPI
T 273 Section 8, Procedure. Record the wet short-span tensile load at failure in N/cm, or units which are readily convertible
to N/cm. The instrument should be supplied with the calibration data needed to convert this output display to the
fundamental units of N/cm.

10. Calculations

10.1 Conduct at least ten separate wet zero-span tensile tests. Correct each of these values to account for any
discrepancy in the strip grammage from the target value of 60 g/m’ (oven-dried equivalent). If all strips come from the same
test handsheet, and/or have the same grammage, only the average value for all tests need be corrected.

Corrected wet zero-span value = Instrument reading H (60/strip grammage)

10.2 Conduct at least ten separate wet short-span tensile tests. Correct each of these values to account for any
discrepancy in the strip grammage from the target value of 60 g/m* (oven-dried equivalent). If all strips come from the same
test handsheet, and/or have the same grammage, only the average value for all tests need be corrected.

Corrected wet short-span value = Instrument reading H (60/strip BW)
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