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Abstract

Structural flakeboard panels made with species of
sweetgum, hickories, red oaks, white oaks, and south-
ern pines, and with a 20 percent mixture of each species
group, were subjected to a series of exposure conditions.
One of the exposure conditions consisted of a Xenon arc
lamp with an intermittent water spray from con-
ventional weatherometer test equipment. Other ex-
posure conditions were the APA six-cycle and the
ovendry-vacuum-pressure soak exposures. Mechanical
and physical properties were determined and compared
to commercial waferboard. At 50 percent RH, sweet-
gum, red oak, hickory, pine, and the mixed species
panels all had properties similar to the commercial
waferboard at a similar density (42 pcf). However, after
the APA six-cycle exposure and the ovendry-vacuum-
pressure soak exposure, only sweetgum retained physi-
cal properties equal to waferboard. Experimental pan-
els of all species groups with higher panel densities than
waferboard had similar property retentions as wafer-
board when exposed to the conditions in this study.
None of the experimental panels performed as well as
the commercial waferboard in the weatherometer tests.
White oak panels were unacceptable after all exposures.

The quantity of low-grade hardwoods growing in
the South continues to increase. These hardwoods are
on sites more suitable to pines and on hardwood sites
that are not properly managed. Until the forest sites are
stocked with quality trees and properly managed, the
quantity of low-grade hardwoods will continue to in-
crease. This trend can be reversed if the fiber presently
occupying these sites can be economically removed.
Structural particleboard or flakeboard may provide suf-
ficient economic return to the landowner to convince
him to remove this low-quality fiber.

Our objective was to determine if a structural panel
with properties comparable to the available commercial
waferboaru could be produced from these low-grade
hardwoods. We were also interested in property re-
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tentions of both waferboard and the experimental pan-
els after several exposure conditions.

The difficulty encountered in evaluating a struc-
tural composite for long-term durability is the lack of
good correlation between laboratory accelerated aging
tests and in-use exposure conditions. Many laboratory
exposure conditions are used to evaluate the property
retention or durability of structural panels but none
have become established as the best test. Some widely
used conditions are the ASTM D 1037 (2), variations of
the vacuum-pressure soak test (6) including ovendrying
prior to soak, multiple vacuum-pressure and soaking
times and temperatures (3, 4, 5, 7, 9, 10), and the APA
test method S-6 after D-5 exposure (1). None of these
tests accurately simulates the type of exposure en-
countered by most structural panels in service.

Also, for purposes of process control in the plant,
these tests, with the possible exception of the vacuum-
pressure soak and its variations, are all too time con-
suming. The structural panel industry is in need of a
quick test for durability which can be used to maintain
quality in the manufacturing process. This study did not
address this need; the ovendry-vacuum-pressure soak
and the APA six-cycle D-5 procedure were the two
exposure conditions arbitrarily chosen for this study.
Efforts should continue to be expended to develop an
appropriate test procedure suitable for process control
for the manufacturers.

Materials and methods

Five southern species groups, sweetgum, hickory,
red oak, white oak, and southern pine, were used to
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make flakeboard pancls at three different densities per
speciss group. A sixth panel type, consisting of equal
porlions of the previous five species, also was made al
three different panel densivies, Table 1 contains the
species, species densily, nominal panel targed densifies,
and the calculetod compaction ratios for each pancl
density. Four replicate panels were produced from each
apecigs-pane] densily combination fora tolal of 72 pan-
ele. Also, for comparative purposes, commercial water-
hoard was purchased and evaluated.

The laborsiory panels (Table Uwere produced with
Lhe [ullowing manufacturing parameters;

. Panel size (trimmed) - 3 by 52 inches
. Mominal thickness - L5 inch
. Press temperalure - 3a0CF

- Bminules

- 0.0 pereent resin solids besed on
O weoord weight

-prdiced  on shaping  lathe;
1r.~n gthotapprazimataly dinches,

. Press lime
. Liguid phenolic resin

=]

. Flakes

random  width, thicknesses nl

(0,025 ineh for core and (L0115
inch [or fuce

- rooadorn flake ortentation with G0
percent of panel weight inocoee
and 25 percent of panel weight
ineach tace

- f seconds to 1 minute dependent,
on species and panel density

- 340 o B0 pui dependent on
species and ponel density

7. Punel voasleuclion

B, 'Time to stans

4, Maximum press
PrEsHury
The following properlies and exposure conditions
wore ovaluated for each panel type
1. Static bending and internal bond (ASTHM 13 1087
fgat procedures, 3- by Ld-in. specimen)

4] Control condilioned al 50 percent RH, 72°F
itwo specimens per pancll. Internal bond
determined on 2- by 2-inch non-failed por-
tion of specimen.

bt Tested wet after ovendry-vacuum-pressure
soak (two specimens per panel). Unable to
determine internal bond because of rough
surfaces,

¢l Tested after APA six-cyele D-& cxposure
itwo specimeny per panell. Unable (o deter-
mine internal bond because of vough sur-
faces.

2. Dimensional properties

al Linear expansion and thickness swelling
Trom eguilibrium at 50 percenl BH to equi-
librium at 80 percent HH tone J-in, by 30-in,
specimen per panell

bt Linear expansion and thickness swelling
from ovendry to vacuum-presaure soak (Lwo
J-in. by 30-in, specimens per panel).

4. Bending of 1- by S-inch specimen on edge, APA

8.6 lesl procedurs

a) Conlrol condilioned al 50 percent RH and
T2 (four specimens per panel’,

bt Tested atter APA six-cyele D5 exposure
ifour specimens per, paneal},

¢ Tested after equalization at 50 percent BH

" oand 72°F following D5 exposure (four
specimens per pancl),
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THABLE - Snoeeoss, deisety, noiineed feged deeeily, ool wadedebond Joeged
corpeerion ratie I gaperimental pakels,

Specisa Tarpat panel densily’

Species densiry® and compaction ratind

Tizkory 43,0 40100 460107 nal2d
Pine 40T dE1 G4 4347 .40 48150
Rl nizk T AL T A6/, ZH AR
By um an.a b= I S e W 41,58
Wil ik AL 0107 165110 TATH

Mixture 359 431,200 428 4vlio

M wendry werghl, green enluene el
“Urvendry weight, test wolume (e,
N_I.:.mpu,l:rlun ratich = pemel |'I:'|'|:'.|I._v"w|||||] |.||:r|r::L_'|.'

Tn addition, lwo specimens per panel, approximately 3
by 10 inches, were exposed in a weatherometer Lo con-
tinuous irradiation with 1 Xenon ace lamp gl o wave-
length of 340 nm, An irradiance leval of .55 W/m" was
uged and a total ivradiation lavel of H00 ki'm® was chosen
as the endpoint instead of total hours of irradiation.
This minimized the effect of normal aging charac-
teristics in the Eenon burner on the level of ireadiance
for the five duplicate runs required to expose all the
samples, The unit was programmed to automatically
shul down when the irradiation level reached GO0 kjim?,
which required approximately 910 hours. Specimens
were sulijected to0 g water spray on the irradiated sar-
face for 18 minutes every 2 hours, Qualitative avalu-
ation of appearance and percent thickness swelling
were determined after exposure.

Besults and discussion
Static hending and
internal bond (ASTM)

The density, modulus of ruplure (MOR), apparent
modulus of elasticity (MOE), and internal bond (TR
results for specimens conditioned to 50 percent HH at
T2°F and for specimens subjected to ovendry-vacuum-
pressure soak and the APA D5 exposures are presented
in Table 2, The MOR and MOE values were determined
with test specimen dimensions at the time of testing in
all cazes. The [B test was not conducted on samples
exposed to the two aceelerated aging exposures. Thun-
can’s multiple range test was used to determine sig-
nificant differences in MOK, MOE, and 1B between
dengiliss within species.

The decrease in density (rom the conditioned
samples to the two cxposure tests reflects the thickness
swelling upan exposure. The exceptionally low density
of the while cak specimens after expusure 15 due to the
large thickness swelling evident in pancls with Lhis
ERECTES.

Figure 1 provides a graphical comparison of the
MOR date of Table 2. The average MOR fur conditioned
specimens of all species-density combinations except
Lhe Tow densilies of pine and white nak produced RMOL
values equal to or exceeding those of the commercial
waferboard. Sweetpum was the best performer; al a
densily comparable Lo the waferboard it had twice the
MO value,

After the ovendry-vacuum-pressure soak cxposure
only the white nak panals failed to produce MOR values
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TART.R 2.

Apnrage test density, madulns of rupture, modefus of efasr
condittaning and ofter o exposare frealmendy Fer ofl speeies ol

ry, and nternal bond ofter
el o

CondiLiomes] ol S5 RH, 72°F
MR

OL-VTE exposure D5 exposure

Dlensity MOE? 1 Lensily  MOBT  MORY Menmty  MORS MORE
Spesied (el fusid  OLO00 peir pais ipek (psil L1000 pai) ipeh ipaly (1000 psi)
Hivkiry 420 ZETT A 44 A 434 25,1 EEREEY FEAN 5.6 05 A 483 A
46,0 SRAR R 08 R 3004 dak SHE A T6.6 A 2.0 550 A FTEA
F0.F 4450 50 115 B 457 1181 K [EVE RERY 1268 B 124.5 B
Fine ar.a 2167 A 463 A 23 A ATE 471 A Hid A R Ala A VBN
434 HEIA B A0 R an R ALG 10 G 1328 B 9.7 Gla D 11951
An.2 4210 ¢ T 51 C Jz.z TR B 1216 B 3511 BET B 12840 8
Ned aak 4982 ATA i A G- A 30.5 Hdd A 1204 4 260 Tag A 4.0 A
4.1 4867 B HEE B RN ] L8] 1148 R IAl.6 R AR 1264 B 1408 B
L] e B 72T B 9% AD 4.8 1200 B 1713 1B a1z 1L3E B 12865 B
Sweeatguim 6.4 JREEA hd A A0 A 2R 489 A 1481 A 274 15334 A 1TH2 A
12.9 195 6 6T B &R B 314 1250 B LT3 A 302 150 A HTHE A
44,1 443 H Hal B EUEH A 13586 1 A1 A a5 1600 A 1896 A
White oak Ad.5 264 A 77 A A EER I A 2EA A e T A B2 A
4 2345 Al 521 AD 15 A 251 A B JZE A 194 1138 3.6 B
ATE 917 M J4¥ H au R WES wHN 4id.5 R 2 1Ay 0 114640
Manture 41.7 3404 A Sl A 4l A P i A 108G A 253 57T A Akl A
A0 4000 AR 613 AD G4 O JL.E TR A 1155 A 27.5 TOD A T3l B
470 {ETE B 76 1B B0 B GE 41 B 1355 R qoF 1w R BEN R

wWolerhoad® 42.0 2618 485 g2 M4 B 130G 313 1154 13a

FAverapEs 'I;.ased_ on e speeimens Trum sch of e replicate panela, MOR, MO, and density values are based on spacimen d.i.fl:l.{'!;S';ll‘ltlS at time of 1.&3!'..- :
Laverapes wilhin species per test condition (ellowed by camman Jetter are not signiiicancly differant at O.0005 lavel.

Shverage of feur specimens.

equal to waferboard, Hickory requived a conditioned
panel density higher than waferhoard to produce MOR
values equal tn waferbuard afler this exposure.

The MOR resulte for the experimenls] panels afler
the six-eyvele APA D25 cxposure were generally not as
good as the waferboard at equivalent densities. Sweet-
gum was the only species with an average MOR value
equal to that of waferboard at the same or lower condi-
tioned panel density. Hickory and red cak required
subslanlially higher conditioned panel densities to ob-
tain MO values comparable Lo walerboard afler OD-
VPS exposure.

Mone of the experimental panels at densities com-
parable to the waferboards had internal bonds as high

I Cooditzanad
s

S Ul=5es

Lo I L EE - T
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L] 13 4%
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o

Wolte Cak

us the woaterboard, Substantially higher paneal densities
than waferboard were required with all specics before
IB valucs were equal to those in waferhoard, This is a
reflection of the much higher compaction ratio of the
walerboard as compared to the panels made in this
study. None of the sxperimental panels had compaction
ratios approaching the 1.8 to 1.8 ratio of the aspen-based
waflcrboard. Most [B samples failed in the cores; those
that failed in Lhe face layer were randomly distributed
belween all species-density combinations.

The MOE for the experimental panels condilioned
to 50t percent BRH at 72°F were all equal to or greater
than the waferboard at similar densities, except for
hickory. After Lhe OIRVEES exposure, Lhe while oak and

\ EL

1 Figura 1. — MOH of conditioned

& samples and aiter O0-VPS and D-5
11 45 49 A axposures for all species-density com-
Mistire WAL binalions and walerboard. '
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hickory panels with conditioned densities similar to
waferboard had lower MOE values than waferboard.
The extremely low MOE values for all densities of the
white oak illustrate the extremely low resistance of
these panels to the exposure tests. Only the sweetgum
and, marginally, the pine had MOE values comparable
to the waferboard at similar conditioned densities after
the APA six-cycle D-5 exposure.

The above results with the static bending test on
conditioned and exposed samples indicate that a
phenolic-bonded flakeboard made from sweetgum
flakes at the same density as commercial waferboard
will have comparable property retentions to those of
waferboard. Panels of most species with density com-
parable to waferboard produced bending strength prop-
erties similar to waferboard for unexposed, conditioned
samples; however, after exposure to accelerated aging
conditions, the bending properties were lower than
those of similarly exposed waferboard.

Dimensional properties :

Linear expansion (LE) and thickness swelling
(THSW) were determined between equilibrium condi-
tions at 50 percent and 90 percent RH and from ovendry
to vacuum-pressure soak conditions. One specimen
from each of four replicate panels per species-density
combination was used for the 50 to 90 percent RH
exposure, and two specimens per species-density com-
bination were used for the OD to VPS exposure.

50 to 90% RH.—Table 3 presents the density and
equilibrium moisture content at 50 and 90 percent RH
as well as the LE and THSW between 50 and 90 percent
RH for all species-density combinations. All experimen-
tal panels, with the exception of the white oak, had

substantially lower LE values between 50 and 90 per-
cent RH than the waferboard. The sweetgum panels had
the lowest LE; in fact, the average LE values for the two
higher sweetgum densities were negative and are omit-
ted. However, the THSW of the experimental panels
was in all cases, except for the lowest density s weetgum,
higher than the waferboard, with the white oak having
the largest THSW. Again, this is probably the result of
compaction ratio differences. In general, there was no
significant effect of panel density on either LE or
THSW.

One possible reason for the substantially higher LE
of the waferboard may be the thickness of the wafers. It
has been widely reported (8) that linear expansion in-
creases with increased particle thickness. The wafers
of the waferboard were most likely substantially
thicker than the 0.025- and 0.015-inch-thick flakes used
in the experimental panels. Two other, less likely ex-
planations, could be the orientation of the wafers in the
panel and the orientation of the grain in the wafers. If
the wafers are inclined at an angle to the panel faces,
thickness changes in the wafers would produce a linear
change in the panel. This change would be larger than
that produced solely by wafer width changes in a well-
formed panel. In turn, the small longitudinal movement
of the inclined wafers would slightly reduce the thick-
ness swelling of the panel. On the other hand, if the
wafers were parallel to the panel faces, but were cut at
an angle to the grain, the effect on the linear expansion
would be the same.

A significantly lower EMC at 50 and 90 percent RH
was obtained for the waferboard (Table 3). The reduced
hygroscopicity of the waferboard is probably due to

TABLE 8. — Panel density and moisture content in equilibrium with §0 and 90 percent relative humidity
and linear expansion from eauilibrium at 50 to eauilibrinm at A0 newent relatine humidis 1
" Linear Thickness
Density (pef)? Moisture content (%) expansion (%)* swelling (%)*
Species @ 50% RH @ 90% RH @ 50% RH @ 90% RH 50-90% RH 50-90% RH
Hickory 40.3 313 8.15 23.49 0.051 AB 28.7A
434 45 7.92 22.58 0.002 A 25.7A
495 39.8 8.16 22.63 0.044 B 244 A
Pine 37.9 310 7.85 21.10 0017 A 221A
434 349 7.856 21.45 0.005 A U40A
46.0 36.7 7.89 21.48 0012 A 264 A
Red oak 429 36.8 7.56 20.31 0.015 A 196 A
450 871 1.62 21.20 0011 A 21.1 AB
479 383 7.78 21.87 0029 B 249B
Sweetgum 35.3 30.3 7.7% 21.56 0.002 A 164 A -
417 34.2 7.85 22.76 —_— 22.1B
44.0 35.9 7.61 . 2241 — 226B
White oak 40.3 30.1 1.87 20.91 0171 A 33.0A
428 31.8 177 21.29 0.186 A M40A
471 3438 8.25 21.67 0194 A 349 A
Mixture 42.9 349 7.65 21.08 0.038 A 225 A
44.4 36.2 8.03 21.01 0.044 A 24 A
41.3 382 7.82 21.58 0.030 A 237 A
Waferboard* 425 36.2 5.84 17.37 0.197 20.1

!Average of one sample from each of four replicate panels.
ry weight, test volume.

3Averages within species followed by common letter are not significantly different at 0.0006 level

‘Average of two samples.

42

FEBRUARY 1985



inherent differences in the drying or pressing Lempers-
tures in the commercial process as opposed to the ex-
perimental panels. Even though the experimental pan-
¢ls hod no wax, the wax in the walerboard is nol be-

lieved to be effective in reducing the hvgroscopicity of

the wood,

Ooendry {o vacuwn-pressore sonk —Table 4 pre-
sents the average moisture content; THSW, and LE for
samples subjected Lo OD-VPS sxposure for all species-
density combinations and for the commercial
wafarboard,

Agthe density increased within g species, the panel
vold volume decreases and the average moislure cons
temi afler soaking decreases, as showninTabie 4, There
is no sonsistent increase in THSW within species as
cither thedengity or the compaction ratic inereases, The
LE of all species-density comhinations, with the excep-
tion of the white cak, was less than that of walerboard.
The thickness swelling of the waferboard was less than
sl of the experimental panels. The frend of these
dimensional changes duplicates that of the 50 to 80
pereenl RH exposure, perhaps apain reflecting the com-
paction ratio effoct and the flake thickness differences,

With the cxception of white ook, the experimental
panels, compared to waferhoard, had similar THSW aned
significantly lower LE when evaluoced by eilther 50 Lo
B0 percent. RH or OT-VTS exposure, However, 20 to 25
percent THIW [rom 60 o 80 pereent BH may be ewces-
sive for a structural panel material

Small specimen bending
LAPA 56}

Ume- hy five-inch specimens were tested as 5 beam
i1 in. dimension loaded a4 the beam deplh) by midpnind

TABLE 4, = Average of molsture cortent, thickness sweiling,
rwewed enierne empeaniecin e speetmeny apbiecred o
ceendry to veorEmM-pressure sond expasnra.”

Moiature content® Linesr expanzion® Thickness swelling

Species {50 (B i
Haucknry 1264 & iy Al 46,1 4
11281 0,28 4 108 A
BT E D NE1H 300 B
Hine 144 8 A 0.1 4 423 A
1236 1B 07 A 15 9 AR
1167 0 019 A 4795
Hed oak 1228 4 0,18 A dE50 A
106.A B 0.4 A BB A
1023 0 022D AB4G A
Bweestpum 1550 A 015 A ARE B
TEE5 H 014 A 355 A
11480 017 & 415 A
White aak 1432 A 45 A T4E A
1347 AR 047 a ESE D
12H48 R 147 A BE0 B
Wb THTAE A 144 AB A28
116E 0 025 A 4Aa R
THa& 022 e 40,7 A
Waferkoard? 1120 0.3% e

!."'.x'lzrll?-_q' Trimrsl ey G HEEETEG fresmnm o of fonar rr_-p_l'i_l:ate _'ns,nsl_a_
"Within species averages with common Jetter ave nod eipnificant Ty diffopen!
ol the D006 level

dvearaps of four epecinens,

FOREST PRODIUICTSR JOIURNAL Wel A, Mo i

lnading across a 4-inch span. Twelve samples wers
prepared from each of the four replicate panels of cach
species-density combination, Four of these samplas
wers conditioned to 50 percent RIT at 72°F prior to
testing; anvlher [our wers subiected to the APA =ix
evele T8 accelerated aping exposure and tested im-
wiedialely; Lhe remaining foursamples, prior io testing,
were reconditioned to 50 percent RH at T2°F after the
D exposure, The average breaking loads for all
species-densily combinations for the three conditions
tested were obtained (Table ). The densily and
moislure contenl were also determined for the two
accelerared aging tosts,

All species-density combinations Lested alter condi-
tinning o 50 percent RIL at TF, in which the panel
density was at least equal Lo Lhat of waferhoard, had
average bresking loads equal to or greasler than the
waferbeard, Wilhin species, the average hreaking load
increased s the density inereased and the high density
panels of hickory, red oak, swestgum, and the mixlure
all had at least twice the breaking load of the
wafarhoard.

The average breaking load and density lor all
species-density combinatinng decreased substantially
after -0 accelerated aging, Using Lthe species-density
combinations which had exposed densitias similay to
that of exposed waferboard, ved ouk, sweelgum, and the
mixture had average breaking loads equal to or beller
than waferboard, Hickory and pine are marginally
caomparable to waferboard; only the white oak was a
Lorlal failure.

Somples reconditioned Lo 50 percent RH at 72T
after the D-3 exposure had substantially higher
moisture content than those tested immediately after
L-& exposure sinee the last step of the D=5 Lest iz a
15-hour drying step at 180°F. Again, the waferbosrd
had a lower EMC at 50 percent BH Lhan the experimen-
tal panels, duplicating the earlier results at 90 pereent
RH. All species-density combinations, except white oak,
had breaking loads equal to or better than walerbosard
at gimilar test densities. Also, all species-density com-
binations had marginally higher breaking loads after
reconditioning; the waferboard average breaking load
wag essenlially the svame in both cases.

Weatherometer

The average thicknees swelling and moisture con-
tent were delermined [or each species rom samples
subjected to a total irradiation of 500 kj‘m* in the weath-
eromeler. There were no major differences in either
moisture content or thickness swelling between panel
dengities within species or between species, except for
Lhe white vak,

Bpecies M THEW

(50 [ i)
Hickary 06 a6.5
[*ite 4T8R 4468
Fed oak 559 ad.0
Sweetgum 45,1 41.3
While vak 7.6 G949, 7
Mlixlure o8 af.d
Walerboard a0 4.0



TABLE 6. — Avernge dhensery aed Devfesgr o for §-ineh by 3-mck B
and reconditionivg after L0 cvposiee,

ding specimen after inftial conditioning, -5 exposure,
Tl by APA 8 KD

Croredd o

Reconditioned at 506 RH.

at a0% RIL 72T 1)-5 Kxposurs TEP pller TRG exposur:
Freahing " Breaking HI‘EF.kiI]'Ig

J_?vall.‘l,sit:.'2 Joael? Lensiny* (B Tonel™ [hensabye™ ML Tz

Spocies puf h (gl L dba Ipeh VB -
Hukiry - 403 200 A A4 1 HlA W #3.A2 fil oA
d4d HIM R 277 118 100 B 26 .44 120 B
a6 0 SB3 208 1012 d1H 9.1% A O
Fin 368 214 A 2685 1,88 H1 A it | 414 o
4 M} il R 20.7 L.&5 1210 5.5 905 145 B
46,8 fiH 317 1.4 164 C EC R U4 1656 (!
R RITEN 41,00 195 & 287 A&5h 112 A A6 Y LR T9R A
A5 LR 20.7 fA ] 5 I 8.2 241 1908
7.0 490 0 ma .50 T B AW B LR 188 B
Harenlgnm a54 fad A e 258 10 A 2.8 27a A A
440 434 K HE 2.R2 247 T 280 275 263 A
L 128 29,7 283 P ) 0.0 a4 AN )
White oak 404 196 A 185 J.04 15 A 18,6 925 23 A
a5 7 248 B 194 271 “h K 18,5 500 4R
. 474 Ai 0 194 2.9 b 20,5 .67 B
Idixruars EHE] QET A 24.0 31,74 95 A 2548 9,04 113 A
45.1 402 B 8.0 .04 117 K o @11 145 18
LA | AR Eal 354 1ka ¢ M3 502 a1 ¢

W aterbogd* 418 257 200 L. 143 251 T2 L35

YAvorage of faur epecimens from each of four replicate panels.
0wendry weight. st wolume

ML mpecies averapes with commen letter are not significantly different at the 0.0003 level

AAverage of gight speeimans

The walerboard performance was considerably bet-
ter than any of the experimental panels, Most of this
difference may he attributable Lo the absence of & sizing
apenl in the experimental pancls. The white oak
samples continued the pattern established with earlier
tests of excesaive thickness swelling and high meoisture
absorption. In addition, a black, viscous material mi-
grated to the back fuee of the samples, away from the
light source and the water spray. Possibly, this material
iz & water soluble extractive found only in white sak.

Conclusions

Several conclusions arve obtained from these dur-
ability evaluations. First, there isvery litile difference in
the effect on panel properlies of the two exposure
methods used in this study. The OD-VPS and the APA
six-cycle TI5 exposure hoth produced comparable re-
duction in the properties of all experimental panels and
in the waferboard,

Second, based upon the results of this work, white
nak does not appear o be an aceeplable furnish for strue-
tural flakeboard.

Third, if the objective is to produce o pancl at the
same density as the commercial waferboard (approxi-
matelv 42 pef), sweelgum is the best possibility, Hickory,
red oak, and the mixed speeics had bending strengths
equal to or hetter than the waferboard in Lhe dry stale,
but. their properlies were signiticantly lower than these
of waferboard when they were subjected to an aceeler-
ated apging exposure. Experimenlal panels with den-
gities higher than waferboard had propertics com-
parable o waterboard. Consequently, a siructural panel
utilizing the species investigated in this study may re-
guire panels o befabricated at a higher density toobtain
acceptable panel properties,
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Pourth, the commercial waferboard did not have ex-
ceptionally high properly relention afier aceeleraled ap.
ing exposures. The effective MOR and MOE values after
the APA T1-5 exposure and after OD-YVPS exposure were
vrily approximately 25 pereent of the unexposed valaes,
but the load at failure averaged approximataly 50 per-
cent ol the contrel value, The other propertics evaluated
were similarly reduced by the various exposures. The
weathernmeter expozurs wias Lhe only vne inowhich Lhe
walerboard performeance was not substantially altered,
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