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Effect of Termite Collection Method and Geographic
Location on the Variability of Control Samples Used in the
AWPA E1-97 Jar Test

Jav 2 ;m‘-—r.' Rescarch Associate, Tt
Forest Products, and o4 Wi, Pre

This test is of particular interest 1o companies developing new wood
preservatives for vanous market sectors in the 118, South, which is an
mherently high detenoration nisk zone, The Formosan subie mancan
termite { Captotermes Formosanes, Shirnki) has been introduced in the
CGull South and has led to renewed mterest in wood dumbality, particn-
lady for housing applications, The E-1 test can be affected by numer-
ous factors that are not accounted for, and perhaps may or may nol
need to be, i the current test protecel. Twe particolar Factors of inter-
est that may influence Formesan sublermnean tenmite vigor include
the geographic region in which the termites were collected and the
method used to collect the tenmites. This study was therefore imtiated
to detenmine effects of these variables on termite perfonmance as mea-
aured using untreated southern yellow pine 2olid wood samples to
determmine mortality, sample weight loss and sample mting (0-10) after
28 days of testing. This presentation will provide an update of this on-
going rescarch at the Lowisiana Forest Products Development Center.,

POSTER 15

Chemical Characterization of Accelerated Weathered
Wood-Plastic Composites

Jomes 8 Fahiyi, PhD. Stodent Rescarch Assistant, and Armando o
MeDonala, Assomate Pl ., Dept

of Poreat Produds, Univ. of Tdaho,
Moscow, 11 and Michae! 12 Woleow, Prol. and Research Dir., Wood

Matenals & Engincering Lab., Washington State Univ., Pullman, Wa

bl & Sheipe, Associate Prol,
.. Lowisiana Forest Products

Wood-plastic composites (WPC) have emerged as a new decking and
siding matenal. However, the durability performance of WPC has
been of 4 great concem. Several researchers have studied the effects of
weathenng on WPC's mechanical, physical, and chemical properties.
Unfortunate by, there is limited detarl information on the chemical
change that scours 1o weathered WP relative to its material composi-
tions. Also, the relationships between chemical and color change in
wiatherod WPC has not been established, This study aimed at getting
a better understanding of the chemical changes that cocur to weathered
WPC relabive to its material compositions (wood and plastic).
Understanding the contibutions of WPCs individual component to
overall degradation would enhance further rescarch that will provide
the right solution needed for the production of WPC with improved
weathenng performance . High-density palyethylene based WPC were
anhjected to acoelerated (xenon-arc) weathering. Color change, chro-
mophores generation, and the extent of oxidation on the surlace of
weathered WPC were monitored using colorimetery, UV-V1S spec-
troscopy, and Founer trunsform infrared spectroscopy, respectively.
Pymlysis gas chromatograph mass spectrometry was employed to
determine the compositional changes that ocour on the WPC surface.
The study showed that longer exposure time caused more chro-
mophores generation, higher ceidation, lower wood lignin, and higher
plastic content on weathered WPC surace. From this sindy, the rela-
tionships between chemical and color changes were estahlished. 1t is
therefore suggesied that maybe the modification of wood lignin and
plastic, might minimize ¢hanges in color fade of WPC used as outdoor
maleral.
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Morpholoey of Wood Species Affecting Wood-FPlastic
Interaction. Part 1: Mechanical Interlocking

William Gaciiva £, Ph.DD. Student, and Michae! 2 Wolooli, Prof. and
Rescarch Dir., Wood Materials & Engineering Lab., Washington State
Univ., Pullman, Wa

The surface topography of the solid phase 15 imporant in prowiding
physical interachions between wood and thenmoplasiics. Despiie the
wide coverage of chemical interactions, the physical aspect has nal
been well addressed in the scientific literature. The primary objective
of thiz research is o quantify anatomical features in the wood cell wall
that could relate to the interaction with malien thenmoplastics. Using a
vacuum bagging process and scanning electron microscopy (SEM). the
mechanical mierlocking between different wood species and high-den-
sity polyethylens (HBPE), without coupling agent and additives, has
been studied. The vacuum and pressure cycles at high temperatures
help for melting and fowing of the HOPE mainly through the radial
face (angential direction in small sofiwood samples. This low
process generales a 31 interpene tration of the thermoplastic into the
cell wood structure, resulting in a significant increase in the interfacial
contact area. [nterpretation of SEM micrographs suggests that the
mumber, size, and digribution of open pits in the cell wall stromgly
influcnce the potential path for the transverse movermnent of HOPE into
the wood structure. Also, the collapse of cell walls under pressure dur-



ing the vacuum bagging experiment was identified as a competing
|1I1n.|1u||1-.|m|| with ||=* potential to intermapt the free flow of the malten
thermoplastic. Empirical models based on the main effeds and interae-
tions were constructed 1o estimate the wood-thermoplastic inleraction.
Penetration and interface area are significant affected by the percent-
age of carlywood or latewood. The woed specie Crrand fir (A bies
prandis) prcx-.nlud the highest interfacial area, which represent
potential for stress transfer in 4 composite. T he seeond m: tjor Factor
was the interaction between the location from which the wood speci-
men was sampled (ie. nearor distal from the pith) and the wood
specie. The vamum bagging process used here, combined with the
morphol ogical ani ysis with SEM, was decmed a good method to
COMTIPATE |||n: physical interaction of 4 thermoplastic with different
wisd species.
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formed a basis for redefining which machine centers are most entical
to the economic outeomes of speci fic product categonies. Through this
study, we also gained insights it how training and dcwlupnlcul pro-
grams for the value- added industry sector might be structuned for
elfectiveness.
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Antioxidant Activity of Extracts from the Wood and Bark
of Port-Orford-Cedar

Heng Giao, Grad. Research Assistant, and Todd F. Shupe, Associale

Prof, Forest Products, Lovisiana Forest Products Development Center,

School of Renewable Natural Resources, LSU AgCenter, Baton
Rouge, LA and Thomas L. Eberbards, Research Scientist, and lang-
¥ien five, Principal Wood Scientist, Southem Research Station, USDA
Forest Service, Pineville, LA

In this gudy, heatwood, sapwood, inner bark, and outer bark of Pon-
Orford cedar (POC) were extmcted with methansl and the resultant
extracts evaluated for antioxidant activities. The total phenol content
(TPC) of the extracts was determined by the Folin-Ciogalten methed
and expressed as Gallic Acid Equiv dent (GAE). Butylated hydrox
toluene (BHT) was used as a positive control in the free rdical scav-
cnging activity tests and Ethylencdiaminctetraacetic acid dihydirate,
disodnm salt | EDTA-Na2 2H200 served as a pasitive control in the
metal chelating activity assay. All the wood extracts showed signifi-
cant froe radical scavenging activity. In the ARTS+ assay. the inner
hark extracts exhibited the almlu_.-:-ﬂl free mdical scavenging activity
followed by the outer bark, sapwood. and he artweod exiracts, The

1C 50 value (DPPI Ioml'lhc heartwood, sapwood, inner hark, mld onter
bark extracts were 64.77pg-mL-1, 2903 mL-1, 103 I pg-ml-

19 8Tug-ml- mﬂpm.lm‘l\- In the met: |I chelating activity 5-_'}.\|L m, the
sapwood ext raet demonstred significant activity. The greatest TPC,
5375 mg GAE per gram of d  extract was deteded in the inner bark
and the sccomd was Tound in the outer bark. The lowest TRC of 136.9
mg G Feo-l extmet was ohserved in the heatwood extmet. The
results indicate that the extracts of anticeidant adivity is in &
with the amount of phenolics present in these extracts, and the inner
bark and outer bark of POC are rich in phenolics and may provide a
good source of anticsidanis.
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Facilitating Cultural Acceptance of Advanced
Manufacturing — The Case of Effective Instruction
Emmamiel T Kodzi Je, PhD. Candidate, and Rade Gaze, Associate
Prof., Dept. of Forestry & Natural Resources, Purdue Univ., W,
Lafayette, [N

Competitive trends in the secondary woed products manufacturing
industry mandate the examination of advanced manufacinnng tech-
|||-.|||c 15 3 MEans Lo increase sponiancity in manufacturers” re
to changes in the marketplace. Higher order learning outeome
on Bloom's Taxonomy are rcqlun:tl for students being groomed for
industry pesitions to intemalize the principles of advanced manufac-
turing. Based on this focus, instruction was crafied, fora “Design For
CNC Manufactunng”™ course at Purdue University, employin
effective interplay of chjectives, activities, and assessment, Using
project-based approach and a CHNC rowter as the major ool the
instruction design was aimed at helping studenis acquire a working
knowledge of © u|11|\u|-.r Added Design (CAIDY and Computer . Adided
Manufacturing (CAM) as applicd to secondary wood products manu-
facturing within one semester. For differen cobons, an emphasis on
anilysis and application helped students to synthesize concepts el
ing tothe advanced manufaduning of wood products through a rigor-
oz design procesz. Leaming oulcomes were evidenced by unigque
|mn:|u-.|< that cannat be easily replicated using conventional methods;
ke the perceived commereial value of class outpuls: and by student
presentations and evaluations indicating greater appreciation of the
aubject matter comparcd with carly semester feedback. Given that
there was an expressed demand for follow-up independent studies 1o
further explore the field of contemporary manufacturing concepts, it is
cxpedted thal sudents trained through this class may be agents of
change in favor of advanced manufacturing in the .xm:nud.lr_', i
products industry.
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ordance
Shupe, Associate Prof’

Line Extension Opportunities in Manufacturing Wood
Products

Emmwanniel T Eodzi Jr, PhD. Candidate, and Kado Gazo, Associate
Prof., Dept. of Iun:ﬂlr\' & Matumal Resources, Purdue Univ., W,
Lafayette, IN; and Richand # Flosky. Prol, Forest Products
Marketing, and Dir.. Louisiana Forest Products Development Center,
School of Renewable Natural Resources, LS AgCenter, Baton
Ronge, LA

Comparative analyses of wood products manufacturing groups based
on machinery and equipment is important to the growth of U8, wood
products |1|¢1|1u|.|-.|ur\rﬂ For companies conside rllu. horizontal diversi-
fication, information about the degree of machine center commenality
between industry and product sepments will guide capital investment
decisions, hased on exploitable cpportunitics. This will enaure that the
choice and acquisition of woodworking machines is integrated into
existing business in such a way as to create additional value . We
cxamined the extent of machine usage commonality between six
indust ry segments and. within the segments, across four sales classes
in the Lowisiana wood products industry in 2005, We also analyeed the
strength of association hetween machine nsage and econcmic oul-
coumies within industry sepments. We found that cight specific
machines were listed as the most commenly- used across product cate-
pomies. We, however, discovered a disparity between a ranking of most
commaonly- used machines and those that emerged as having the great-
cst potential to impact sales within industry segments, We quud links
hetween this disparity and competitive indicators for the Lovisiana
wond products industry, based on the 2002 Economic Census. This

Interfacial and Fracture Properties of Maleated
Polypropylene Film and Wood Fiber Handsheet Laminates

ob Lee, Grad. Rescarch Assisiant, Fores Products, and Fiadd F
Foresl Produds, Lovisiana Forest Produds
Development Center, School of Ihn-.vmhln. Natural Resources, LSU
AgCenter, Baton Rouge, LA; and Lesfie H. Groom, Project Leader,
and Chang-Yue Hee, I’n|1n.||3‘1| Woad HL|-.|1I|<-I Southern Research
Station, USDA Forcst Service, Pinoville, 1

Seargy

The grafting effeat of malcic anhydnde (MA) as an interfacial bonding
agent and its influence on the tensile strength properties of themmome-
1hIIIILs'I| pulp (TMP) handshest-polypropylene (PP) film laminates
(TPL} was studied. This study ||1n.|||de the effect of different levels of
M and benaoyl peroxide ( BPOH on TMP fiber and PP film interac-
tions. Optical equpment was used (o examine the nature of the frac-
ture surfaces of tensile test specimens. The number of fibers cxposcd
at the fracture sudaces intedface was determined and correlated with
the tensile strength properties of the TPL. The effect of grafiing level
of maleic .||1|1\'-.|L;1d-. (M A, materal |1rr|m1r‘1lmn. and number of lbers
at the fracture sudace were studied on intedacial and tensile strength
propertics of TPL. For the MA treated with BPO as an imitiator, tensile
sirength propertics |||ch=1wa.1 76% with PP film ever untreated lami-
nates. The optimal strength properies were obtained with a MA and
BEC mtio of 2:1. A srong cormelation was ohserved between the mum-
ber of fibers in the web and tensile stength properties for both hand-
sheet drying conditions. The B2 values were 0,93 for air-dry condi-
tions and 0.94 from oven- -dry conditions. Scanning clectron
microscopy (SEM ) images also showed the effectiveness of MA load-
ing on the sudace of T MP fibers due to increased fiber failure which
oceurred without Fiber heing pulled out from the PP malrixes.
Crystallinity and heat flow were determined using differential scan-
ning < lorimetery (181 and increased as np-.-.h.d with the ratio of
2:1. These manlts were :||m in accordance with the morphological
observations al the fracture surface, FTTR spectr, and thermal analysis,
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Improving the Performance of Boron Compounds in
Outdoor Wood Durability Applications

Diema N Obawda, Ph.D. Gad. Research i, and Todd F. Shupe,
Associate Prof, Forest Products, Louisiana Forest Products
Development Center, School of Repewable Natural Resources, LS
AgCenter, Baton Rouge, LA: and W Ramsay Swith, Global Research
Mer. Arch Wood Protection, Ine., Conley, (GA

Despite the many advantages of boron wood preservatives such as
hroad spectnim of insectic It|¢1| and fu dal adivities, low mam-
malian toxicity and low-cost of production, boron does not adequately
protect wood 1n ground contact and extenor applications. Current
research is directed towards developing methods that enable the com-
bination of the diffusibility and environmental benefits of boron with
the benehits of a fixed preservative for a long time. Strtegies that have
been tried inglude painting and coating, using non-toxic menomers or
polymers such as proteins us water r\*|h:||c|||<, and use of lixed borates
via chemistry. The ohjcctive of this study was to separately prepare
and determine the pedommance of horosilicate compounds prepared in
site from horic acid, diphenyl silane diol, and sodium silicate. The
compounds were characterized by MMR and mass spectrometry.
Nnulll-;-.m vellow pine sapwocod was pressure treated separately with
cach of I|1|: test compounds and subjecied to hiological tests against
lesl organisms in Ilhumlury tests, Test organisms nsed were a hrown
rod fungi (Gloeophviliom wabewm), white rot fungi ( Trametes versicol-
orl, and Captotermes formosames termites. Separate hlocks were
leached and weathered to determine resistance to depletion. The per-
formance of the compounds was -.n|11|u1n::| to that of horic acid, Wiork
currently in progress involves statistically determining which silicon
compound is more effective in reducing fmmn leaching out of wood,
The results are expeded to contnbute new information significant in
the development of leach resistant borie-based |1n.‘l.‘l".¢lllh.“~
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Effects of Liquefaction Conditions on Liquefied Wood
Residues

Myt Pag, Grad. Research Assistant and Ph13, Canchdate, and Todd F.
Shupe, Associate Prol., Forest Products, Louisiana Forest Products
I)c\-.lnpm-.ul Center, School of Renewable Natural Resources, LSLU
AgCenter, Baton Rouge, LAz and Chwng- ¥ Hse, Prluupll Wood
Scientist, Southern Research Station, USIDA Forest Service, Pineville,
L

The amont_ of liquefied wood residues is commonly used to measure
the extent of wood liquefaction. Chamcterization of the liquefied wood
residue provides a new approach o understand some fundamental
aspects of wood liguelaction. Phenol o wood (AW matio, liquelaction
temperature, and cooking methed (e, atmaspheric and sealed) were
the three variahles chosen in the study. Residues were characterized by
chemical analysis, Fourier transform mfrared (F1-1R) speclroscopy, X-
ray diffraction (XRI) analysis, and scanning electron microscopy
[SEM). The lignin content of the residues decreased while the holocel-
lulose and o-cellulese increased as the PIW increased. Aopeak at 1735
cmel, which is attributed to the ester carbony] group in ‘:\'| 1, dizap-
|n.“|r|:d in the FI-1R spectra of the residucs from liguefied wood under
4 zealed reaction system, indicating the significant different effects of
atmospheric vs. scaled liquefaction. The I.I'\-‘-‘«.lﬂ”ll“l} indexes of the
residues perfommed by XRD were higher than that of the virgin wood
fiber and slightly increased with an inerease in the PW ratio. The
SEM images of the residues showed that the fiber bundles decom-
posed to small size bundles or even single fibers as the PAW ratio
inereased from 171 10 3/1, which |||dn.=1h.d that the lignin n the middle
lamella had been dissolved in ligue faction prior to that of the cellulose.
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A Business Model for a Small-Diameter Processing Facility
in Southwest Virginia

Arign Perfins, Grad. Rescarch Assistant, and Rober L. Sweith, Prof.
and Extension Specialist, Dept. of \ﬁ-u\j Science & Forest Products,
Virginia Tech, H‘n.L*huQ_."r A and » Becker, Uilization &
M.lan_Im,n__ Forester, Wirginia Dept. of Foreatry, Charlotiesville, VA

Utilization of small-diameter timber (ST has emerged as a nation-
wide dilemma for varous reasons, including decades of fire suppres-
sion and high grading, decreased polping capacity. and paradigm shifis
in forest management. The classifications and characteristics of SDT

vary from e gion o region based on utilization capabilitics and forest
cover type and iree species, age, site class, stand story and silvioul-
tural treatments, respectively. Due o pulpwood de mand disparily, the
widespread impact of catastrophic wildfires, a large portion of SDT
utili zation research has focused on western softwio specics. Fastem
hardwood utilization rescarch has concentrated on adding value o
low-grack logs and lumber through manufaciuring and marketing salu-
tions, Previous research on converting SI3T into Tumber Focused on
volume and value yicld and didn’t assess cconomic feasibility. The
lhm.llwn of this research project are: 1) Determine the coomomic fea-
sibility of a SDT processing facility located in Southwest Virginia;
Determine the volume and value vicld of lumber, pallct parts, bark,
chips, and sawdust from 507 and the market potential for these prod-
ucts; and 3) Develop a business plan for a DT processing facility
located in Scuthwest Virginia. The methods for this research projed
will consist of three distind sections: 1) Resource analysis, 2) feasibil-
ity study. and 3} business planning. The resource analysis is necessary
1o determine the species and volume of 81T available in Southwest
Virginia. The feasthility study is required 10 determine whether a pro-
cessing Fueility can operate economically. The business planning will
use dita generated from the feasihility study to construct 1 business
plan for an cconomically viable SI3T processing lacility.
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ldentifving and Analvzing the Spatial Clustering of the
Value-Added Forest Products Sub-Cluster in Indiana
Silas Tora, Grad. Rescarch Assistant, and Eva Haviareva, Assistan
Prof., Depl. of Forestry & Natuml Resources, Pordue Univ., W,
Lafayetie, IMN

Industrial clusters are defined as localieed concentrations of netw orked
sectors and enterprises along with supporting non-business organiza-
tons and programs, A recent report by Bio-crossroads on agnauliural
coononry identified the forest products cluster as one of the five majar
industrial clusters in Indiana in terms of employment and revenue to
the state. The manufaciimng strengths for these clusters in the state are
manufactured and mohile |II.\I1'I.‘\ wiowd containers and pallets, wood
office fumiture, and wood kitchen cabinets, which are value-added
products. To date, there appears 1o be little empircal research that ana-
yaes Lhe contnbution antru. |.'|I11|‘IL|I|I‘.LI1L“ of value-added forest prod-
ucts manufacunng clusters. This study is intended 1o develop insights
into geographic loc: o, prosimity to raw materials, availability of
other reaonrces, industry specialization, finm-specific competencics,
and the availability of support services of this sub-cluster. The specific
chijectives of this study are to: 1) Idullll} clusters of value-added for-
est products manufacturers in Indiana; 2) Develop a spatial map of
these clusters hased on their geographic location; 33 [dentily factors
that comtnibute to cluster development that suppor the forest products
manufacturing clusters: and 4) Provide a set of sngpestions 1o a
local economic development groups to identify local clusters and
assess their competitive advaniages.
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Characterization of Cure Kinetics of a Phenol-
Formaldehvde Resin

Ph.DD. Candidate, Marie-Piorre € Labarie, Assistant
hael P Woloodl, Prof. and Rezearch Dir, Waod
ngimeering Lab., Washington State Univ., Pullman, WA

Matenals &

In traditional wood-based composites bonded with thermozetting
resins such as phenol-formal dehyde resins (PF) the degree of aure of
the resin largely deienmines the composite performance. In this per-
spective, understanding and modeling the cure development of PF
resins can largely contribute to oplimizing hol-pressing processes. As a
reault, PF resins have bzen the snhject of many aire kinctic smdies

ut |||;||u__ hoth model-fitting and model-free kinetics. Yet the hest
mode] for predicting both PE dynamic and isothermal cure has not
been established. The ohjective of this research is to compare and con-
trast several available kinetic models, and then recommend the best
mode] for predicting degree of cure and cune mie of PF nesing. Toward
this abjective, the cure behavior of a PF resin is characterized by dil-
ferential scanning calorimetry. The cure development of the PF n:<||1 is
eviluated with both model-free and mode]-fitting kinctics. The me

free kinctic procedure relies on the Kissinger- Akahim-Sunose algo-
nthm: model-fitting technigues for first arder, nh order and antocat-
alytic reactions are assessod using the ASTM E698, ASTM E204]
Borchardi-Danicls procedures, and a modified autocats ilytic model,
respectively. The results show that model-free kinetics gives more




curate predictions of cure behavior. However, the simplici
accuracy of the n order mode] with the Borchardi-Daniels procedure
mike it the cure kinetics model of cholce for incorporation of PF cure
development inte hot-pressing models,
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Suitability of Gold Particles as a High Contrast Agent for

)l-l ay CT Scanning of Wood-Plastic Composites (WPC)

Grad. Rescarch Assistant, Lech Muszynsks, Assistant Prof.,
Simensen, Associate Prof., Dept. of Wood Science &

I ngineering, Oregon Staie Univ., Corvallis, OR

Waood-plastic compaosites (WPC) are typically composed of wood par-
ticles, thermoplashie polymers, and a small amount of modifying addi-
tives, Further improvement of WPCs requires betber unde r\l.ludm-\ of
the micro-mechanical performance and durbilivy of their internal
structure. X-my Ll1||'||'!l|||LlJ tomography (CT) sca |||||||u__ Iuhnlqucx cn
he applied for visualization and nondestructive quanti fication of the
intermul structre, defommation, and damage accomulation in WPC
miterials under degrading loads and env ironmental exXposie.
Henwever, hoth wood and the moplastics used in WPCs are weakly
attenuating materials for x-ray and it is hard 10 ohtain a good contrast
hetween the phases. Chemically inert material, gold nans- and micro-
paricles are considered to improve x-ray atenoation of thermoplas-
tics, however a surfactant is usnally added 1o help the panticles dis-
perse well in the composite. It was ohserved that such doping im

is

the mechanical properties of the composites. In this study, the effect of

addition of 1% gold nano- and micro-ps micles on the tensile Sropertics
of wood-HDPE thigh-density polyethylene ) composite x||1|p||¢<.|.x'
cxamined. \=1|11|\|u-& with and without surfactant were tested. It
concluded that the addition of gold panicles alone did not impair the
WP tensile properties. However, the tensile properics were signifi-
cantly affected if the surfactant was added to the formulations.
Additiom of the surfactant had also a nepative effeat on the propenies
of the reference neat polymer samples. The gold micro-particles were
shown to disperse well without surfactant and significantly increase
the x-ray contrast of the polymer, while the nano-particles did not dis-
perse well.
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Equivalent Circuit Modeling of Southern Pine
Samuel L. Feli
Wisconsin, and Materals Engineer, Durability & Wood Protection,
LSDA Forst Service, Forest Products Lab., Madison, WI; Douglas &.
Ranmmer, Rescarch General Engineer, SN Forest Serviee, F ores!
Produds Lab., Madizon, WL and Dorald 5. Sene, Associate Prof.,
Matenials Science Program, Univ. of Wisconsin, Madison, W1

Electmchemical impedance spectroscopy (E18) shows promise in its
ahility to rapidly cvaluate the corrosion of metals in contaat with
wood. Unlortunately, while FIS data give information about the corro-
sion reaction on the surface of the metal, this i nformation is convolul-
od with information about the electneal and ionic transport through the
wiood bo the cther e u.lm.’m s). making interprefation of the corrosion
data very difficult. This study medels the electrical and 1onic transport
in mnﬂ so that E IH an I'x-.mnn. a viable experimental tochnique for
menitering comesion of metals in wood. Impedance spectra were eol-
lected from Scathem Ping (Pivus spp.) equilibrated at twe different
moisture contents. Cylindrical graphite electrodes were embedded in
the wood sothat they were ¢1|u_.|1n:n. parallel to the grain, and the
impedance properics were charcienzed as functions of clectrode
spaci ¢1|1|.|p clectrode contact pressure at frequencics hn.l\u:cu L= 10kl
and 3105 He. High-frequency data shows a narrow distibution of
sation times, which were fitusing a constant phase clement (CPE)
in parallel with 4 msistor. Furthermore, the high-moistue content d||=1
cxhibit a low-frequency tail that can be fit by adding a Warburg ¢
ment, indicative of a diffasive motion of charge camers. Strong come-
lation was found between the Warburg, ||1|p-td‘1|1-x and previously
published data on the molar conductivities of endogenous mineml ions
in wiood. This onginal analysis strongly indicates that at low frequen-
cics, mineral iong are the main mechanism by which wood conducis
|LL|I'ILII\'

2, Grad. Student, Materials Science Program, Univ. of

Seating Furniture for Plus-Size Population

Grd. Research Assistant, and Eva Haviarova,
Assistant Prof., Wood Research Lab., Dept. of Forestry & Matural
Resources, Purdue Univ., W. Lafayette, IN

feliisiivlel

The foms of this pmu.n.l 15 custarmzation of furnitume Inr the plus-size
population in the U8, which camrently makes up 54 of the adult
population ( Timst for Amevica s Health Report, 20051, Production of
Luxlmmmd goods is a challenge as well as an opportunity for the fur-
niture ||1d||<-|r'.' The goal aof the gudy 15 to dn.h.lr\rp a methad for
appropriate design and product development. This study describes the
dignbution of plus-size people among total population; demonstrates
the comman problems caused by ine um:-.1|~.' sized furniture for them:
demonstrates the 5 step methodalogy in furniture design and cus-
tomization for plus-size people; analyzes feasible manufadunng
process for customization: amanges the furniture customization work-
and develops a “Design - Ard E ‘rgonomic Tester™ device Tor plus-
siee seabing customization. The IJc*u_.n Aid deviee will facilitate mea-
arrement collection such as hasic chair dimensions, angles, chair
interfaces, and consideration of comfort levels. One of The functions of
the ergonomic device is to get real-time data from a plus-size customer
for hisher customized |\mn:ﬁu.| bused on a selected standard design.
Engincering design principles will be applicd detenmining the acting
load, estimating the product member sizes, analyzing the ||1=1-~|1|Iudc
and distributicn of intemal forces, and designing the comect |u||1|<-
Adter data collection and adjust ments, the selected chair will be
designed and manufactured.




