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Ongoing Evaluation of Decay Effect on Tension Perpendicular to  

Grain Properties of Wood 

 
Brianna Duquette 

Mississippi State University 

Mississippi State, Mississippi 

 
Wood is used extensively for interior and exterior applications such as residential, agricultural, commercial, industrial, 

educational, government, and other structures. Most connections in wood structures are originally designed to minimize 

tension-perpendicular-to-the grain stresses. Despite best design attempts, the state of stress at connections in timber structures 

still often results in stressing the wood in tension perpendicular to the grain. Knowledge of the effect decay has on tension 

perpendicular to the grain tension properties, particularly with contemporary mass panel implementation, is important. 

Research has been conducted on the effect of decay on several physical and mechanical properties of wood. Most of the reported 

research focused on establishing baseline information for the properties of wood parallel to the grain. While this is important, 

from a structural inspection standpoint perpendicular to the grain (perpendicular to the major axis of the wood's fiber) property 

information can be of greater importance. The objective of this stud is to describe updates on an ongoing project designed to 

investigate the effect decay has on the fundamental perpendicular to grain mechanical properties of wood. 

 

 

 

 

 

Prototype Development for the Study of Wood Hygroscopy  

Through Image Analysis and Recognition 

 
David Milsted 

Mississippi State University 

Mississippi State, Mississippi 
 

In 1972, the book "Water in Wood" by C.Skaar described methods to measure/obtain wood properties related to moisture 

content (MC), including analysis of fiber saturation point (FSP), and swelling (Sw) and shrinking (Sh) coefficients. Producing 

wood products that minimize these properties during weathering is an important aspect of wood preservation. To this day, 

measurements of these wood properties are still performed in the same time-consuming manner. The objective of this study 

was to design/build a device to control environmental conditions and develop a software that performs image analysis and 

recognition to calculate the FSP, Sw, Sh, and early/latewood percentage. Relative humidity (RH) and temperature sensors and 

actuators were used to control environmental conditions. A flatbed scanner obtained the dimensions of the specimens. 

Preliminary results showed a RH change from 65% to 99% in 25 min and from 99% to 50% in 60 min, provided a measurement 

precision of 98,46% and 80.13% for the X-axis and Y-axis when compared to measurements made by a caliper. Later tests 

suggested that the precision is related to scanner particularities. Newer scanners provided caliper-like precision, but further 

tests are necessary to confirm the reliability of this technique that, if confirmed, will provide faster evaluation of these wood 

properties. 

 

 

 



Modification of Wood by Liquid-Precursor Thermal Spray Coating 

 
Ganesh Sedhain 

Mississippi State University 

Starkville, Mississippi 

 
Wood is a highly versatile material used for tools, furniture, and advanced engineering structures since it is light, 

mechanically robust, and abundant. However, some wood properties are less desirable, including low resistance towards 

moisture and weathering conditions, which degrades properties such as dimensional stability and mechanical durability. Wood 

modification aims to address these undesirable wood properties. A new method of the surface modification of wood is explored 

by depositing inorganic particles on the surface of wood by liquid-precursor thermal spray coating (TSC). The reaction between 

a flame source and a liquid precursor with controlled air pressure creates a thin coating on wood. The influence of the process 

parameters in liquid-precursor TSC on the overall quality of the coating will be discussed. The coating will be examined through 

optical microscopy, SEM, ASTM D4541: Pull-off strength test, ASTM 3363: Film hardness pencil test, and contact angle 

measurement. The weathering durability of the coated wood will be evaluated by QUV accelerated weathering test. This 

research seeks to examine the potential of the liquid-precursor TSC as a facile, economically viable, and less energy-intensive 

method for surface modification of wood.  
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Fire-Protection Using Polyelectrolyte Complexes 

 
Marie Soula 

Universite Laval 

Lille, France 
 

Fire protection has been a major issue for wood construction for many years. The demand for high-performance, green 

treatments that respect the physical and chemical characteristics of the material has been accentuated in recent years with the 

rapid expansion of wood construction. This study focuses on the efficiency of water-based solutions containing polyelectrolyte 

complexes comprised of Polyethylenimine (Mw=600 g/mol and Mw=25000 g/mol), and Sodium hexametaphosphate on yellow 

birch. The samples were prepared by vacuum impregnation, allowing relatively large mass gains in a very short time. The 

technology is therefore industrially adaptable. Calorimeter cone tests confirmed the interest in developing this type of treatment 

with a 20% reduction in PHRR for a weight gain of 3.5%. Hardness and dimensional stability are studied to measure the impact 

of our treatments on functional properties. Samples stabilities are evaluated by dynamic vapor sorption. All these results prove 

that aqueous solutions with polyelectrolyte complexes are an interesting alternative to existing wood treatments. 


