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Introduction
= Pulping Mechanisms
~ Shear

- Compression
(Fatigue)

shearing forces

comp ressive f(\l‘CCSt

refining zone

refiner bar

A190 Hickey Objectives

e o T e T e

g Determine the strain distribution between the
earlywood and latewood bands of Loblolly Pine
during cyclic compression of model chips

= Evaluate the effects temperature and frequency have
on this strain distribution
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A190 Hickey Experimental Approach

T A R o T N T B Y T R S D S o
& Cyclic compression at 1,
15, and 30 Hz

@ Measure strain and
temperature of model

A190 Hickey Results

B e e N i e e A AL e S st

°
c
«

o

A nd
o
®
(7]
o
<

E 4

2

£

=

EW 1-no compression
EW 1-compressed
” & LW-no compression
_ ® LW-compressed
EW 2-no compression
EW 2-compressed

10 100 500 1000 10000
Number of Compressions
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A190 Hickey Results

Temperature

0 100 C 200 300 400

Room Temperature TIME (scconds)
15 Hz

A190 Hickey Conclusion

Loblolly Pine fatigue data shows that under
compression, strain is concentrated in the earlywood
band
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A190 St. Laurent Objective (partial)

AT e e

a2 Evaluate the distribution of earlywood and latewood
in different particle size fractions obtained from early
stage TMP pulping of Loblolly Pine

A190 St. Laurent Experimental Approach (partial)

oo ot oo s e Y e ST R T e e e T D e e e e )
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A190 St. Laurent Results

Pure Earlywood or Latewood

Wood Coarseness (mg/m) Fiber length (mm)

Earlywood 0.14 308
Latewood 0.37 3.32

TMP Fractions
Mesh Size  Coarseness  Fiber length % Earlvwood  # Whole fibers
LW LW

—

9

3.2
2.41
2.6
1.2

(%]
—

A190 St. Laurent Conclusion

m There is evidence of earlywood enrichment in smaller
particle size fractions from low energy refining
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Shakhet Photograph -1
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Shakhet Photograph - 2

Data from Shakhet Photo

R e il

(cm) t-Test: Two-Sample Assuming Unequal Variances

0.0 0.0 EW Lw
0.0 01 Mean 0.22 0.05
0.0 00 Variance 0.09 0.02
0.0 00 Observations 20 20
00 0.0 Pooled Variance 3.50
0.0 0.1 df 26.99
0.6 0.0 t 2.22
0.0 0.0 P(T<=t) one-tail 0.02
02 040 t Critical one-tail ~ 1.71
005 0.0 P(T<=t) two-tail 0.04

t Critical two-tail  2.06
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Data from Shakhet Photographs

e e oo

t-Test: Two-Sample Assuming Unequal Variances (cm)
EW LW

Mean 0.26 0.14

Variance 0.14 0.03

Observations 52 45

Pooled Variance 3.50

df 75.41

t 1.96

P(T<=t) one-tail 0.03

t Critical one-tail 1.67

P(T<=t) two-tail 0.05

t Critical two-tail 1.99

A490 Rueckert Thesis Objective

@ Investigate the distribution of strain between
earlywood and latewood in fiber aggregates
subjected to cyclic loads

& Hypothesis: earlywood fibers will be preferentially
strained and have a larger temperature increase than
latewood fibers
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Development of an apparatus to induce and record
high frequency cyclic compression

Measure the strain distribution between earlywood

and latewood fibers subjected to cyclic compression;
change in fiber curl index will be used as a measure

of strain

A490 Rueckert Experimental Plan

& Temperature differences between earlywood and
latewood fibers will be measured using infrared
imaging to confirm the distribution of strain

Analysis of the strain distribution and temperature
gradients will determine whether differences in
energy absorption between the earlywood and
latewood fibers exist and their frequency dependence
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A490 Rueckert Experimental Finished

B S ol P, (o o s R R AR TR T

# Low frequency apparatus completed and
experimentation begun

A490 Rueckert Experimental to be Completed

B T e peNE B e s
R L =T

# Measure strain and temperature of fiber aggregates

8 Purchase and assemble shaker system for higher
frequency work

Frequency(Hz) MTS Shaker
10 X
30 X
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Effect of Fungal Treatment on Pulp
Strength

Lois Forde Kohler

67




THESIS GOAL AND OBJECTIVES

GOAL: Examine the effects of Ophiostoma piliferum on
properties of wood pulp.
Objectives: Investigate the impact of Ophiostoma piliferum

o the strength properties of handsheets.
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SIGNIFICANCE OF EXTRACTIVE CONTENT AND FIBER MORPHOLOGY:

1. Extractive Free Groundwood Pulp Yields Strong Handsheets

2.  Extractive Content DECREASES dramatically within Treatment
3. | Strength and Runnability Increase with Treatment

4. Ray Parenchyma Cells and Pit Membranes Contribute to Fines

5.  Fungal Mycelia may be Contributing to Fines Content
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Figure 3. Fines Generation with

Energy Consumption
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Figure 10. Fines Content Tensile Relationship
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GOALS FOR PAST QUARTER

Refine one week Cartapip treated sample and control.

Inoculate chips for 5 week residence for continued refining and
handsheet studies.

Continue work with DCM extracts to determine proportions of
extractive classes for handsheets produced from S week control and
Cartapip treated samples.

GOALS FOR UPCOMING QUARTER

A.

Complete Lab Work to Begin Thesis Writing with the Beginning of
Spring Quarter.

Freeze dry, extract, and conductivity titrate pulp samples to compare
with current conductivity titration results.

Refine and produce pulps and handsheets from one week control and
Cartapip treated chips.

Repeat refining runs with TO control, 5 week control, and 5 week
Cartapip treated chips.

Use pulps from Goal 3 to mass produce handsheets for
dichloromethane extraction and extractive class studies.
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