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The Paper Physics Committee of the TAPPI Research 
and Development Division has been responsible for orga- 
nizing many conferences, workshops, and seminars since 
its inception in the fall of 1963. The International Paper 
Physics Conference recently held in Kailua Kona, HI, is 
the sixth such meeting in a series whose venue alternates 
every four years between the United States and Canada. 
This year’s meeting included 137 delegates @Ius a few 
walk-ins) from 14 countries. During the four-day meeting, 
a total of 65 papers were presented in nine sessions. 

In spite of the location and an unfavorable economic 
climate, attendance was not adversely affected, although 
it is tempting to speculate that had the meeting been held 
on the mainland, attendance records might have been 
broken. Part of the rationale for the meeting being held in 
Hawaii was to encourage more international cooperation 
from Pacific Rim countries. Although this was largely 
accomplished, it did not appear to be at the expense of 
European and Scandinavian participation. 

Rajinder Seth, Paprican, Conference Chairman, and 
Richard Mark, ESPRI, Program Chainnan, worked tiie- 
lessly to ensure the success of this meeting, which hac1 a 
number of innovations including scientiic field trips and 
poster sessions. The efforts of TAPPI staff members, in 
particular Michelle Skrmetta, Donna Woodhall, and Ed 
Robie, are gratefully acknowledged. 

At Wednesday evening‘s banquet, the Research and 
Development Division Award and Aiken Prize were pre- 
sented to Douglas Wahren, vice president of Stora Tech- 
nology in Falm, Sweden, in recognition of his outstanding 
contributions to the scientific and technological advantz- 
ment of the pulp and paper industry. The presentation 
was made by Gary Baum who was also representing the 
TAPPI Board of Directors. The poetic leanings of our 
indefatigable Program Chairman Richard Mark, during 
his after dinner comments, were expressed in this limer- 
ick 

A physicist (paper) n a m d  Xavier 
Defended his cocksure behavior; 

‘%m nice deformations, 
And orientations, 

I’ll soon be the industry’s sawiw. ” 

This brief report is no substitute for actual participation 
in the conference, where coffee break discussions and 
spontaneous contributions from the floor can sometimes 
be more enlightening and informative than the actual 
presentation of the paper. Space does not allow a review of 
all the papers. Readers are encouraged to seek further 
details from the two-volume 1991 International Paper 
Phgsics Conference Proceedings, which can be ordered 
from TAPPI PRESS. Under the leadership of Richard 
Mark, the nine-member program committee selected a 
final program of 65 papers from about three times that 
number of abstracts submitted. In general, the quality of 
the papers and their presentation was very high, although 
there is always room for improvement. 

Session 1: Statistics of fiber networks 
The formidable task of determining how sheet formation 
is developed from the headbox to the reel was the essence 
of a presentation by Christopher T. Dodson, University of 
Toronto. Comparing the uniformity of random handsheets 
with a fourdrinier made sheet, Dodson estimates that a 
50% increase in the variability of the machine-made paper 
could be ascribed as follows: dynamics (turbulence and 
drainage), 18%; statics (pulp and headbox), 18%; and fiber 
orientation, 14%. 

Dodson’s model seems to indicate that consolidation 
processes, e.g., refining and wet pressing, should lead to 
an improvement in mass density distribution-a result 
found by Waterhouse and presented in Session 2. 

Bonding is central to strength and the development of a 
number of paper properties, and yet its measurement is 
not a straightforward task. Z-D tensile, Z-D elastic con- 
stant, and delamination energy were measures of bond 
strength examined by Robert A. Stratton, Institute of 
Paper Science and Technology. Fines, strength additives, 
and combinations of refining and wet pressing, were used 
to change bond strength. It was found that Z-toughness, 
and Z-direction tensile were sensitive indicators of bond- 
strength enhancement. 

Other excellent papers in session dealt with fiber prop- 
erties, and the impact of medium consistency processing 
on fiber and paper properties. 
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gation are promising, and good agreement, at least for a 
square container, was obtained between prediction and 
measurement of failure load. 

Measurement of the compressive load-deformation 
curve to failure of corrugated board test specimens de- 
signed to avoid end failure, was presented by B. Westerlind 
and L. A. Carlson, SCA Research AB and Florida Atlantic 
University, respectively. It was shown that these load- 
deformation curves were closely approximated by a 
superposition of the long span load-deformation curves of 
its components. When local buckling occurs, this increases 
deformation and slightly reduces compressive strength. 
Prediction of ultimate strength from shortrspan compres- 
sive strength measurements is reconciled t h u g h  the use 
of a simple scaling law based on Weibull statistics. 

Session 6: Physical properties I 
Pigment projected area appears to be a unifying variable 
when considering the effectiveness of T,O, in the presence 
of retention aids, according to S. I’Anson and k Eghterafi, 
UMIST. It was demonstrated 
that, even when the T,Q, is uniformly distributed, classical 
predictions of scattering coefficient and opacity differ 
quite considerably from measured values. By contrast, 
calculations based on the Z-distribution of projected area 
are in better agreement. 

Isko Kajanto, Finnish Pulp and Paper Research Insti- 
tute, found a good correlation between print unevenness 
and formation for uncoated papers made on an experi- 
mental paper machine, and a much weaker correlation for 
production-made papers. The latter requires that forma- 
tion-induced effects on other properties, e.g., surface to- 
poaaphy and porosity, have to be reduced. Kajanto also 
found that soft-nip calenderingis more forgiving of poorer 
formation than hard-nip calendering. 

The University of Qulu’s M, Leskela’s stated objective 
was to develop a model to relate the reflectance of a sheet 
to the optical properties of all particles making up the 
sheet and how they are packed, since the well known 
Kubelka-Munk model is unable to do so. Furthermore, 
since paper is optically a closed-packed material, more 
rigorous theories involving multiple scattering and radia- 
tive transfer theories are generally not applicable. In 
Leskela’s contribution, however, a simplified model of 
radiative transfer theory and simple single scattering 
were used together with a Monte Carlo simulation pro- 
gram to predict optical properties. Using image analysis 
techniques to measure the number ofvoids, Leskela found 
good agreement with measured values. 

Small scale variations in properties other than 
grammage are now being measured. Q. Schultz-Eklund, 
Christer N. Fellers, and P. A. Johansson, STFI, combined 
small-scale grammage and caliper variations to demon- 
strate their interaction with calendering and watermark 
quality. With regard to the latter, it is clearly a g r m a g e  

variation and not a density variation which is responsible 
for the clarity of the watermark image. 

The session also included a contribution on plasma etch- 
ing presented by Tetsu Uesaka. 

Session 7: Physical properties II 
Moisture-induced effects was the dominant theme of this 
session, although there were interesting contributions in 
the areas of paper conductivity, ink transfer, and resin 
absorption. 

A new hygroexpansimeter used to measure dimensional 
changes under cyclic humidity conditions as a function of 
moisture content rather than relative humidity was pre- 
sented by T. Uesaka, C. Moss, and Y. Nanri, Paprican. 
Uesaka proposed that the hygroexpansion of paper is 
characterized by two effects: the inherent hygroexpansive 
effect and the viscoelastic deformation due to drying 
stresses. 

Elegant creep experiments on corrugated board were 
performed by Christer Soremark and Fellers, ASS1 
Kraftliner and STFI, respectively. In order to separate 
the contributions from tension and compression, steel 
bands were used to replace the top and bottom liners of a 
corrugated beam. In the paper presented by Soremark, 
compression stresses were found to increase 
hygroexpansion, whereas tension stresses were found to 
decrease hygroexpansion. This dominant effect is called 
stress-induced hygroexpansion, and a model was pro- 
posed to explain these effects. 

Z. V. Padanyi, Amcor Ltd., proposed in his presentation 
that accelerated compressive creep, a mechano-sorptive 
effect, is equivalent to physical aging. Physical aging of an 
amorphous polymer is associated with a reduction in free 
volume and molecular mobility as it approaches equilib- 
dum below its glass transition temperature. Dynamic 
mechanical thermal analysis and creep measurements 
were used to demonstrate the effects of aging. De-aging 
by subjecting kraft linerboard samples to 100% RH for 2 h 
had a significant impact on creep behavior even three 
days after the treatment, in spite of the fact that moisture 
equilibration only took 30 min to reach 99% of its final 
value. 

Session 8: Physics of d&berizatiion 
This session included papers on deformation measure- 
ments in small wood specimens, sulfur distribution in 
sulfonated southern pine latewood fibers, performance of 
mechanical pulps, and properties of chemical and me- 
chanical pulp blends. 

The paper by J. R. Wood and Alkis Karnis, Paprican, 
concerning the characterization of mechanical pulp fines 
from turbidity measurements was given on behalf of the 
authors by Derek H. Page (Paprican). The method, which 
depends on large particle light scattering, appears to be 
quite promising, particularly for measuring the effects of 
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