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SUMMARY

This report reviews research in the literature pertaining to 
creep properties of waferboard as affected by manufacturing 
processing variables. These factors have not been adequately 
studied and the findings are contradictory in some cases, 
however, it is generally agreed that such factors as adhesive, 
and particle geometry, quality and alignment influence creep 
behavior. A list of general conclusions derived from the 
literature is given. Resin content level has been identified 
as a key variable affecting creep in waferboard and is 
recommended for initial consideration as there is a tendency 
in practice to reduce resin content to levels that may be 
unacceptable. Creep testing equipment with improved accuracy, 
ëfficiency, and versatility was designed and constructed.
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1.0 OBJECTIVES

The objectives for this first phase of the program examining 
effects of processing variables on creep properties of 
waferboard were:

1• Conduct a literature survey and summarize existing 
information on creep of wood composites as affected 
by processing variables.

2. Identify key processing variables to be studied and 
to improve creep monitoring equipment.

2.0 INTRODUCTION

Creep is defined as the time-dependent deformation of 
viscoelastic materials, such as wood and wood composites, 
under constant stress. The amount of creep is determined by 
material characteristics and external factors such as 
magnitude and duration of applied stress, temperature, and 
moisture content. If the stress level causes eventual 
failure, three distinct stages of deformation can be 
identified: primary, secondary, and tertiary (See Figure 1).
The rate of deformation decreases during the primary stage, is 
constant or linear during the secondary stage, and increases 
at an accelerated rate during the third stage. Primary creep 
suggests stress stabilization, while tertiary creep signifies 
eventual failure. Secondary creep can be considered a 
transitional period. Much remains to be learned about the 
structural mechanism that leads to the various stages of creep 
in wood composites (Bodig and Jayne, 1982).

Figure 2 illustrates the characteristic deformation-time 
relationship for wood and wood composites during sustained 
loading and relaxation. The applied stress is not large 
enough to cause early failure, i.e., when it is below 
approximately 20 percent of the maximum static bending 
strength. In outlining the curve, starting at the origin, the 
application of load at time to produces an instantaneous 
elastic deformation OA. On maintaining the load to ti, the 
deformation increases at a decreasing rate; this increment AB 
is known as creep. With removal of the load at time ti, an 
instantaneous creep recovery BC occurs which is approximately 
equal in magnitude to the initial elastic deformation OA. As 
time elapses, there is a partial recovery CD of the creep 
deformation at a decreasing rate until time tz, when it 
becomes constant. The amount of creep that has occurred 
during loading can be divided into a recoverable component 
which is time-dependent and displays delayed elastic 
deformation and an irrecoverable component which is permanent 
and is due to plastic or viscous flow. The common method of
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Figure 1 Typical Creep-Relaxation Deformation-Time Curve
for Wood and Wood Composites at High Stress Level
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Figure 2 Typical Creep-Re laxation Deformation-Time Curve 
for Wood and Wood Composites at Low Stress Level
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quantifying creep deflection is to express it in terms of the 
initial elastic deformation and this ratio is referred to as 
relative creep. In previous work (Alexopoulos, 1983, 1984,
1985) external factors affecting creep properties of 
waferboard were investigated. Commercial specimens measuring 
11.1 x 152 x 660 mm were tested in bending over a span of 610 
mm with the load applied at midspan. The factors studied and 
the corresponding results are summarized in Table 1. It is 
apparent that all factors affected cumulative creep 
significantly, particularly the high temperature cyclic 
relative humidity environment. The results for relative creep 
are similar to cumulative creep with the exception of load 
level effects. As load level increases, relative creep is not 
affected appreciably and shows a tendency to decrease. This 
nearly independent relationship between relative creep and 
stress level is similar to that obtained by Lyon and Barnes 
(1978) for particleboard, by Hall, Haygreen and Neisse (1977) 
for structural-type particleboards and plywood, and by Hoyle, 
Griffith, and Itani (1985) for commercial-size Douglas-fir 
beams. This indicates that within specified limits of stress, 
temperature, and moisture, relative creep is linear with 
stress .

Combining the two board types and using linear regression 
analysis, it was found that approximately 88 percent of the 
variability in final total deflection may be explained by the 
inverse in differences in modulus of elasticity (MOE) at all 
three load levels. This close relationship, however, was not 
evident using high relative humidity and cyclic conditions.
The stiffer long wafer specimens outperformed the short wafer 
specimens initially, however, with increasing exposure the 
less stiff short wafer specimens exhibited higher resistance 
to creep. This result suggests that initial deflection or 
bending stiffness cannot be used as a sole indicator for long-
term performance and that some other parameter related to the 
board structure may govern creep behavior in adverse 
environments.

Beginning this year, the effects of manufacturing processing 
variables on creep properties of waferboard will be examined. 
Information on the extent of these effects would support codes 
and standards activities in this area and would be of direct 
benefit to waferboard producers as it could be applied to the 
manufacturing process to improve creep properties of their 
product. This initial report reviews related research in the 
literature and identifies key processing variables to be 
studied. Modifications made to the creep testing apparatus 
for improved accuracy and efficiency are also described.
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Table 1

Creep_of_Wa^erboard_a_s_Affeeted by External Factors

Factor
Cumulative 

Creep 1
Relative 

Creep 2

Load Level (20°C, 65% RH)

3.95: 10.05: 16.15 kg 1 : 2 . 4 : 3.3 1 : 0.94: 0.92

High_RH (3.95 kg, 20°C) 

90% RH vs. 65% RH 4.0 to 9.3 4.8 to 7.1
times greater times greater

JT H££££sed_Temp ̂  (19.39 kg,
65% RH)

30 °C vs. 2 0 °C 2.6 to 3.5 2.5 to 2.9
times greater times greater

Î n c r e a£e d_T e mp e r a t u r e 
and Cyclic RH (3.95 k g )

3 0 °C, 30% RH 3 0 ° C , 75% RH
vs. 2 0 ®C, 65% RH 9.7 to 10.7 9.1 to 9.5

times greater times greater

'’'Cumulative creep = final deflection (1440 hrs) - initial
deflection (30 sec).

2Relative creep = (final deflection - initial deflection)/
initial deflection

Note : Table is a summary of results obtained using two
commercial waferboard types tested in two directions 
with ten replications.
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4.0 LITERATURE REVIEW

In explaining the anatomical factors in wood controlling creep 
behavior, Boyd (1982) proposed that the structural responses 
of the fibre wall to applied forces are largely determined by 
the somewhat complex framework of crystalline cellulosic 
microfibrils and interpenetrating non-crystalline (amorphous) 
substances and lignin. When an applied force is applied, 
whether in bending, tension, compression, or shear, the 
dominating rigidity of the microfibrils will determine the 
initial (elastic) deflection or strain of the cell and tissue. 
To maintain physical compatibility the attached matrix of 
amorphous material is forced to adjust its position and shape 
thereby generating shear forces and breaking bonds in the 
process. The corresponding loss of the matrix's constraint 
allows the force to increase the deflection until there was 
balance between the force which the deflecting microfibrils 
impose on the matrix, and the resistance of the matrix to 
continued flow. If the specimen is close to failure, a 
balance is not reached and the strain rate continues to 
increase.

If the load does not cause early failure, when it is removed 
the resiliency of the crystalline microfibrils and their 
stored elastic strain energy tend to force them, along with 
the matrix back towards the original position. However, 
energy dispersed in friction and severence of bonds prevent 
the original configuration from being fully restored and some 
permanent deformation occurs.

Research in the literature pertaining to creep properties of 
wood and wood-based products as affected by high temperature 
and high and cyclic relative humidity conditions was 
summarized in an earlier paper (Alexopoulos, 1984). It was 
reported that increases in moisture content and temperature 
have the effect of plasticizers that lower the viscosity of 
the matrix and allow increased deformation to occur at a given 
stress level. Other characteristics of reconstituted 
structural panels, such as the compressed nature of the 
products, the irregular shape and arrangement of the 
particles, behavior of the adhesive bonding, and the 
mechanical weakening of the components during preparation 
contribute in rendering the effects of moisture and
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temperature more complex and more pronounced than in solid 
wood and plywood. Adhesive bonds between fibres and between 
particles tend to weaken and may rupture as a result of 
swelling stresses when exposed to high relative humidity.
When adhesives of low durability are used, such as urea 
formaldehyde, the effects are more pronounced. The rate of 
creep of particleboard and waferboard accelerates above 
approximately 70 percent relative humidity. Cyclic relative 
humidity conditions with the ensuing swelling and shrinking 
stresses have a much greater effect than steady high humidity 
conditions. Moderate to elevated temperature conditions in 
the presence of moisture cause hydrolytic degradation of 
formaldehyde resins particularly urea formaldehyde.

Reported literature relating processing variables to creep 
behavior of wood-based composites is fragmented and far from 
complete. This paper summarizes the available work under the 
following two headings: 1) effect of adhesive and 2) effect
of board type and particle geometry and orientation.

4 * 1 EFFECT OF ADHESIVE

A review of the literature indicates that research studying 
the effects of resin types and levels on the creep behavior of 
composite products is inadequate and contradictory. In 
earlier papers it was suggested that the creep behavior of 
urea-bonded particleboards was similar or superior to that of 
phenolic boards while in more recent papers the reverse is 
generally reported.

Bryan (1960) studied the creep-rupture behavior of phenolic- 
and urea-bonded particleboards at 6 percent and 8 percent 
resin, respectively, and produced at 0.65 and 0.80 specific 
gravity. Specimens were loaded in bending at midspan in a 
controlled environment of 72 °F, 30 percent relative humidity. 
The tests indicated that neither board density nor resin type 
influenced long-term creep-rupture behavior.

Halligan and Schniewind (1972) investigated the effects of 
moisture on the physical and creep properties of urea- and 
phenolic-bonded particleboards of various densities and resin 
contents. The load was applied at midspan and was based on an 
initial deflection of span/360. Creep was measured under 
sorption from 30 percent relative humidity to 97 percent as 
well as steady state conditions of 30 percent and 97 percent 
relative humidity for periods of 1 to 4 weeks. It was 
concluded that thickness swelling was related to basic board 
variables, such as density and resin content, and to 
equilibrium moisture content. Boards with high thickness 
swelling showed high increase in creep. Phenolic-bonded 
particleboard had moisture and creep behavior similar to that 
of urea boards.
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In one experiment, Haygreen et al. (1975) tested commercial 
particleboard bonded with urea and phenolic adhesives in 
bending under midspan constant load while being subjected to 
various constant and cyclic humidity levels. The stress 
levels were set at approximately 10 percent and 20 percent of 
the short term static strength and the duration of the tests 
was 360 hours. The type of resin was found not to have a 
significant effect on the creep of particleboards even under 
severe humidity conditions. They also found that when 
stressed below approximately 20 percent of maximum static 
bending strength, flexural creep was linear with stress level. 
In a three-year study, Kratz (1968) examined the bending creep 
behavior of urea- and phenolic-bonded laboratory pine 
particleboards of various densities and resin content levels 
in a controlled room environment and open air weathering.
Pheno1ic-bonded panels showed 1.6 times as much creep as urea- 
bonded panels. In the open air environment, particleboards 
with higher resin content displayed improved creep properties.

Gressel (1972 a,b,c) conducted a comprehensive investigation 
of the effects of time, climate, and loading on the bending 
properties of wood-based materials. The study included 
commercial and 1aboratory-made particleboards, beech plywood, 
and solid beech. Bending specimens were loaded at third 
points to different stress levels and constant and cyclic 
environments for periods mostly less than 1 month. The 
following 7 resins were included in the study: urea
formaldehyde, phenol formaldehyde, the French mixed condensate 
H F , melamine formaldehyde with 5 percent resorcinol, melamine 
formaldehyde, a mixed condensate of aminoplasts and 
phenoplasts, and an isocyanate. Of the commercial chipboards 
studied (i.e., those incorporating the first 4 resins), the 
phenolic-bonded board displayed the greatest creep 
deformation, exceeded only slightly by the isocyanate-bonded 
laboratory panels. The aminoplasts gave the lowest creep 
factors. The inferior performance of phenolic resins in 
comparison to urea resins is thought to result from the 
greater flexibility of the cured phenolic resins (Gressel, 
1972c; Clad, 1965). In interpreting the results, Gressel 
(1972c) cautions against influences arising from differences 
in molecular weight, degree of condensation and viscosity of 
the various synthetic resins and from the use of small random 
sample s .

In a recent paper, Sekino and Suzuki (1984) completed a study 
comparing the swelling, bending, and creep properties of 
isocyanate (Is)-bonded particleboard with PF-bonded and UF- 
bonded particleboards. Oriented flakes and random flakes and 
shavings were used to construct three board types. In the 
creep tests, specimens were loaded in bending at quarter 
points in a controlled environment of 20°C, 65 percent 
relative humidity. The tests were run for 120 minutes using a 
constant stress corresponding to approximately 20 percent of 
the modulus of rupture (MOR) and cyclic stresses of zero and
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20 percent of the MOR having a period (cyclic rate) of 1 Hz. 
The results showed that relative creep of UF-bonded boards was 
smaller than that of Is- and PF-bonded boards. The creep 
behavior of isocyanate boards was similar to that of phenolic 
boards. Relative creep of boards bonded with isocyanate was 
less than that of boards bonded with aqueous vinyl-polymer 
i socyanate.

Lyon and Barnes (1978) studied the effects of loading rate and 
duration of load on the behavior of particleboard decking 
bonded with urea and phenolic adhesives. Contrary to previous 
reports, duration of load behavior of phenolic-bonded boards 
was found to be distinctly superior to urea boards. The 
authors pointed out that the effect of resin level and other 
process-re1ated factors on load duration have not been 
properly evaluated and recommended further research to confirm 
differences in resin types.

Lehmann, Ramaker, and Hefty (1975) studied the creep 
characteristics of laboratory-made and commercial 
particleboards, flakeboards, and plywoods. In the first 2 
parts of their investigation, high stress creep tests were 
conducted at approximately three times normal design values to 
examine effects of resin levels, flake geometry, and panel 
type on creep deflection. Specimens were loaded at midspan 
for periods of 7 to 14 days in a constant environment of 22°C, 
65 percent relative humidity. Two other experiments were 
carried out at simulated design levels at constant conditions 
and at cyclic conditions of 2 9 °C, 30 percent relative humidity
and 2 9 °C, 90 percent relative humidity changed every 48 hours.
Test durations were 6 and 4 months respectively. Considering 
adhesive effects, tests carried out in the first part on 
Douglas-fir flakeboard showed that low resin content (3 versus 
6 versus 9 percent PF) generally resulted in lower bending 
stiffness and higher creep deflection. Under cyclic 
conditions, in general, the urea-bonded specimens showed more 
creep deflection than did similar phenol-bonded specimens.

Lin and Okuma (1978) observed that the deformation of wet or 
dry phenolic-bonded particleboards, subjected to repetitive 
loading, tended to become stable, however, the deflection of 
urea boards increased to failure. The performance of urea- 
melamine board lay between those of phenolic and urea boards. 
These patterns were pronounced with wet specimens.

Dinwoodie (1983) acknowledged the conflicting nature of 
published results and reported on the extensive variation in 
magnitude of creep among boards produced from the same type of 
adhesive by different manufacturers. In a first series of 
investigations, both the lowest and highest levels of creep 
deflection under 30 percent and 60 percent stress levels 
occurred with phenol-formaldehyde (PF)-bonded commercial 
particleboards having similar density profiles; deflection of 
urea-formaldehyde (UF) and melamine urea-formaldehyde (MUF)
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boards was intermediate. Comparisons of matched boards 
produced on the same production line indicated that relative 
creep values are similar in both isocyanate- and phenolic- 
bonded boards, although deflections are usually greater for 
the isocyanate boards. The rate of creep deflection for 
elastomeric and catalyzed polyvinyl acetate (PVA) adhesives is 
very much greater than formaldehyde-based resins particularly 
in high relative humidity conditions. In a study carried out 
at Forintek Canada Corp. at 30°C, 65 percent relative
humidity, laboratory-made PVA-bonded waferboards had 
cumulative creep 4.5 times greater and relative creep 2.2 
times greater in comparison to laboratory-made PF-bonded 
waferboards.

In a subsequent paper, Dinwoodie (1984) reported that unlike 
PF chipboard, PF-bonded waferboard had remarkably low levels 
of relative creep. He explained that the PF resin used in the 
chipboard is alkaline cured and appears to equilibrate to 
higher than usual moisture content which likely results in 
higher relative creep values. He cautioned against 
generalizing the behavior of one class of resin and in 
interpreting past findings in the literature as a limited 
number of board types were examined and it is not always clear 
if differences are due to the effect of the resin or whether 
other processing variables are making a significant 
contribution.

4.2 EFFECT OF BOARD TYPE AND PARTICLE GEOMETRY AND 
ORIENTATION

Studies in the literature establish the inferior creep 
behavior of waferboard and particleboard in comparison to 
solid wood and plywood, particularly in an atmosphere of high 
relative humidity. It was indicated earlier that this results 
from the compressed nature of reconstituted panels, the 
irregular shape and arrangement of the particles, behavior of 
the adhesive bonding, and mechanical weakening of the 
components during preparation. Among particleboards there is 
an analogous tendency for creep to increase with increasing 
particle fineness. Orientation of particles improves creep 
behavior significantly in the direction of alignment.

In an early study, Perkitney and Perkitney (1966) examined the 
relative creep properties of wood, particleboard, and 
hardboard. They found creep to be in the approximate ratio of 
1:4:5, respectively. Armstrong and Grossman (1972) and as 
reported by Niemz (1979) several other European researchers 
arrived at similar results.

Lehmann, Ramaker, and Hefty (1975) observed an inverse 
relationship between specimen bending stiffness and creep 
deflection. Bending stiffness increased the greatest when 
using 25- and 50-mm (1- and 2-inch) flake lengths. Under
cyclic conditions, the panels with disk-cut flake faces had
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considerably less deflection and creep than panels from a ring 
flaker. A panel with aligned face flakes carried twice the 
load with only slightly more deflection and creep than did a 
similar panel with random flakes. Reducing panel core 
integrity, through the use of low quality material, greatly 
reduced creep resistance. Creep performance was improved by 
using thicker panels.

In their investigation described earlier, Sekino and Suzuki 
(1984) found that 10 to 12 degrees orientation of flakes in 
the faces reduced relative creep of particleboard 30 to 50 
percent and was considered the most important factor in 
improving creep. Boards made with larger and thinner flakes 
displayed less creep than those comprised of shaving chips.

Hoyle and Adams (1975) compared the load duration 
characteristics of commercial oriented strand board, plywood, 
and clear Douglas-fir in bending at various stresses for 
periods up to one year. They concluded that the duration of 
load factors for strand board and plywood were very similar to 
that of clear wood.

Hall and Haygreen (1978) applied a concentrated load for a 
total of two years to different simulated floor sections using 
plywood, waferboard, oriented particleboard, and a shaving 
particleboard as decking materials. Two hundred-pound loads 
were imposed on each panel at four locations over an area 50 
mm in diameter in an ambient interior environment. Plywood 
exhibited the lowest relative creep, followed closely by the 
waferboard and oriented particleboard, with the shaving 
particleboard showing the largest relative creep. In their 
earlier paper, Hall, Haygreen, and Neisse (1977) reported that 
creep of particleboard and plywood floor systems from 
concentrated loading can be a problem if L/240 is used as the 
basis for acceptability when high moisture conditions of 
several weeks are encountered.

Gnanaharan and Haygreen (1979) studied the creep behavior of 
solid basswood tested parallel and perpendicular to the grain 
and of a laboratory-produced random waferboard of the same 
species. Specimens were loaded in bending at two points for 
300 hours at 50, 60, 70 and 80 percent relative humidity
conditions with a dry bulb temperature of 2 2 °C. The stresses 
applied corresponded to 12 percent of the short-term bending 
strength as determined for each material type at each humidity 
level. The creep performance of waferboard with random grain 
orientation fell between that of solid wood parallel- and 
perpendicular-to-grain. At higher humidity levels, waferboard 
was significantly poorer (showed more creep) than wood 
parallel-to-grain.

Price (1985) evaluated the deflection of oriented and random 
flakeboards and southern pine plywood for small size bending 
specimens and concentrated loads applied to panels nailed on
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framing lumber. The flakeboards contained a mixture of 
southern hardwood and pine; the plywood was 3-ply 12.7mm (1/2-
inch) and 4 ply 15.9 mm (5/8-inch) construction. Small 
flexural specimens were loaded at midspan at three stress 
levels and three relative humidity cycles; concentrated load 
specimens were evaluated at two load levels and three relative 
humidity cycles with the load applied at midspan. Tests of 
both panel directions, all load levels, and relative humidity 
cycles showed plywood bending specimens with the smallest 
deflection increase followed by the oriented flakeboard then 
by the random flakeboard specimens. For the concentrated 
loading, oriented flakeboard had the largest creep after 32 
days; random flakeboard and plywood showed less creep.

McNatt and Hunt (1982) conducted creep tests on 30-mm (1 1/8-
inch) thick three-layer red oak and aspen flakeboards with 
random core and aligned face flakes and on southern pine and 
Douglas-fir plywoods. Specimens were loaded at the quarter 
points to simulate a 45 pound per square foot design load, 
under constant (65 percent relative humidity) and cyclic (25 
to 85 percent relative humidity) humidity at 80°F for 90 days. 
Stresses induced by the design load (530 psi) ranged from 6 to 
9 percent of the bending strength of the materials tested.
The results showed that for both cyclic and constant humidity, 
relative creep was less for the two plywoods than for the 
flakeboards. Relative creep at cyclic humidity ranged from 
3.1 to 4.4 times relative creep at constant conditions. 
Deflection characteristics under long-term loading of the 
laboratory-made flakeboards were comparable to the plywoods.

5.0 PROCESSING VARIABLE TO BE STUDIED

The literature confirms that processing variables influence 
creep behavior significantly. Of particular interest in 
waferboard manufacture is the adhesive as it keeps the wafers 
together and imparts to the board, strength and durability.

Although relatively small amounts of powdered phenol- 
formaldehyde (PF) adhesive (2.5 percent based on oven-dry 
weight of wafers) are used in waferboard manufacture, the cost 
can surpass 30 percent of a plant's raw materials costs 
(Carro11-Hatch, 1984). To offset increasing production costs
and increasing competition among waferboard producers there is 
a tendency in practice at present to reduce resin content 
levels to 2.25 percent and as low as 1.8 percent. Although 
short-term acceptance tests may be satisfied, this practice 
may have detrimental effects on the long-term load-carrying 
capabilities of the products.

In the literature, Lehmann, Ramaker and Hefty (1975) found 
that low resin content generally resulted in lower bending 
stiffness and higher creep deflection when tested at 22 °C ,
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65 percent relative humidity. Preliminary studies were 
carried out under similar conditions at Forintek Canada Corp. 
in cooperation with the University of Toronto. Waferboards 
were prepared in the laboratory using conventional techniques 
and four different resin content levels, 1.5 percent, 2.0 
percent, 2.5 percent and 3.0 percent. Four specimens of each 
resin content level were tested for creep according to the 
test procedure developed by Forintek as described in tentative 
CSA Standard CAN3-0437.2, Standard Test Methods for Waferboard 
Binders. The results showed that with decreasing resin 
content level creep resistance of waferboard decreased. 
Differences in total deflection and cumulative creep between 
low and high resin content levels were found to be significant 
at the 95 percent confidence level. Also, it was found that 
when exposed to high relative humidity (90 percent), specimens 
bonded with 1.5 percent resin exhibited 38 percent lower 
internal bond strength in comparison to those bonded with 2.5 
percent resin. When tested in mild conditions, the 
corresponding reduction was 14 percent. Therefore, low resin 
content appears to play a critical role in high humidity 
conditions and this is expected to be reflected in long-term 
performance.

6.0 UPGRADING OF CREEP TESTING APPARATUS

In a continuing exercise to upgrade and improve the operation, 
accuracy, and efficiency of the creep testing apparatus, the 
following equipment were purchased and incorporated into the 
system :

i) additional linearly variable differential transducers 
(LVDT) with environmentally-sealed connectors to enable 
the testing of a total of 40 specimens simultaneously,

ii) external power supply for extending the voltage range of 
the data acquisition system,

iii) analog input card and distribution panel for data 
acquisition system to accommodate additional input 
channels,

iv) 16 k RAM card and 80-column card to increase the micro-
computer capabilities,

v) 2 DC dual power supplies,

vi) digital multimeter.

New creep support stands were designed and constructed from 
metal to minimize the effects of harsh environments. The 
stands, which are presently under construction, allow for 
various test spans and for uniform and simultaneous
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application and removal of loads. The specimen supports allow 
for specimen movement and adjustment during the test thereby 
minimizing external forces as specimens change position and 
form during testing.

7.0 CONCLUSIONS

The literature reviewed represents panels of various types and 
nomenclatures from around the world. Processing parameters 
such as raw material type, particle breakdown mechanism, 
particle geometry and quality, adhesive type, and board 
density all differ. In most cases the sample replications are 
inadequate and it is not always clear if differences are due 
to one particular variable or a combination of several.

Placing these uncertainties aside, the following general 
conclusions can be drawn from the reported research in the 
literature examining the effects of processing variables on 
creep behavior of wood-based panels:

. Results of studies evaluating the creep performance of 
particleboard bonded with urea and phenolic resins are 
contradictory.

. Boards with higher resin content displayed improved creep 
resistance.

. Isocyanate-bonded panels showed creep properties similar 
to that of phenolic panels.

. Elastomeric and catalyzed polyvinyl acetate adhesives 
creep much more than formaldehyde-based adhesives 
particularly in high temperature and high humidity 
conditions.

. There is a tendency for creep to increase with increasing 
particle fineness. Solid wood displays the highest creep 
resistance followed by plywood, waferboard, particleboard 
and fibreboard, in that order.

. Boards made with larger and thinner flakes displayed less 
creep than those comprised of shavings chips.

. Quality of particles affects creep behavior significantly. 
Panels with disk-cut flakes showed considerably less 
creep than panels from a ring flaker.

. Panels with aligned surface flakes showed significantly 
less creep.

. Bending stiffness was inversely related to creep deflection 
at mild conditions.

14



The new creep testing equipment will allow for more efficient 
and accurate testing of a larger number of specimens. The 
support stands are constructed of metal thereby minimizing 
influences of harsh environments and are more versatile than 
the original setup. External forces resulting from rigid 
specimen supports have been eliminated.

8.0 RECOMMENDATIONS

The tendency to decrease resin content level in waferboard 
manufacture can have serious implications on the long-term 
performance of waferboard. This area has not been adequately 
studied and there are indications the effect is significant.
As an initial and important investigation on the influence of 
processing parameters, it is strongly recommended that the 
effect of resin content level on creep properties of 
waferboard be examined under mild and adverse test conditions.
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