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ERRATA: '

Page V, first paragraph, 2nd sentence should read:

Pour cette raison, une étude systématique a été entreprise-af in 
de comparer les résultats d ’essais obtenus après des durées de 
traitement plus courtes avec les résultats obtenus après la 
procédure usuelle.

Second paragraph, line 5, read: obtenus

Page 2, Column 1, last paragraph, line 7, read: 20 +_ 3°C

Page 2, Column 2, last paragraph, lines 7 and 3, for boiling, 
read: cooling.
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ABSTRACT

The boiling and cooling limits recom-
mended by Canadian Waferboard Standard 
(CAN-0188.0-M78) are too long for ef-
ficient in-plant quality control. For 
this reason a systematic study has 
been conducted to determine whether 
test results obtained after reduced 
treatment times would correlate with 
results obtained after the standard 
procedure.

The outcome of the study surpassed the 
anticipated correlation by showing 
practical equality between results ob-
tained after 5, 10, 20 min and the 
standard 2 hours boil time. The same 
results were found for the 10 min and 
standard one hour cooling times.

A shortened treatment, say 10 minutes 
boiling and 10 minutes cooling, can be 
recommended as saving time and giving 
results indistinguishable from the 
standard method.



RESUME

Les temps d'ébullition et de refroid-
issement stipulés dans la Norme des 
panneaux gaufrés (CAN-0188.0-M78) sont 
trop longs pour permettre un contrôle 
efficace de la qualité à l'usine 
même. Pour celle raison, une étude 
systématique a été entreprise afin de 
comparer les résultats d'essais obten-
ue après des durées de traitement plus 
courts avec les résultats obtenus 
après la procédure usuelle.

A la fin de l'étude, il fut constaté 
que la corrélation anticipée avait été 
dépassée, car les résultats obtenus 
après 5, 10, et 20 minutes étaient 
presque les mêmes que ceux obtenues 
après la durée d'ébullition usuelle de 
2 heures. Cette même tendance a été 
observée pour la durée de refroidisse-
ment de 10 minutes et la durée usuelle 
d'une heure.

Une durée de traitement raccourcie —  
par exemple 10 minutes d'ébullition et 
10 minutes de refroidissement —  peut 
donc être recommandée puisque'elle 
permet de gagner du temps et donne des 
résultats presque semblables à ceux de 
la méthode usuelle.
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REDUCED BOILING AND COOLING TIMES 

FOR THE WAFERBOARD BENDING TEST

INTRODUCTION

The Canadian Waferboard Standard re-
quires bending specimens to be sub-
merged in boiling water for not less 
than 2 hours followed by immediate 
submersion in cold water for not less 
than 1 hour prior to testing for bend-
ing strength (MOR) (1). The bending 
strength is calculated on the basis of 
the dry dimensions of the specimens 
and the ultimate load obtained after 
the conditioning mentioned above. The 
minimum or residual strength require-
ment after this treatment is 7.00 MPa 
(1015 psi). (2).

The duration of the standard treatment 
is much too long for efficient "in 
plant quality control" and yet it is 
an important test because residual 
bending strength and appearance of 
board structure can be used as an 
overall quality indicator of structur-
al integrity for phenolic resin bonded 
composite boards. Consequently it is 
desirable to have a more rapid treat-
ment which would be practical for pro-
duction control and yet would also 
yield results complying with those ob-
tained by the standard method. This 
study was undertaken to examine the 
possibility of reducing the standard 
boil and soak durations.



METHODS AND MATERIALS RESULTS AND DISCUSSION

The material for this experiment com-
prised commercial waferboard in three 
thicknesses 5/16", 7/16" and 5/8"
(7.9, 11.1 and 15.9 mm), represented
by 4, 4 and 2 brands respectively.

Specimens of each board were cut par-
allel to panel lengths, dimensioned, 
and tested except for levels of treat-
ment according to the standard (1). 
The other panel direction was not sam-
pled. Five specimens were tested for 
each level.

The samples were subjected to the var-
ious levels of treatment in bundles in 
which the specimens were separated 
from each other by 1/8" (3mm) spacers. 
The bundles were kept together by 
elastic bands and were submerged under 
water by means of added weight. This 
bundling procedure facilitated instant 
and uniform contact between specimens 
and the boiling water and thus assured 
exact treatment times.

Samples of each product and thickness 
were tested dry and after 5, 10, 20,
and 120 mins, of boiling. For each of 
these boiling times one sample was 
cooled for 10 (+) min and a second one 
for the standard 1 hour in water at 
20 3 °C before testing. The short-
ened boiling and cooling times were 
chosen on the basis of preliminary 
test results (3). The MOR calculation 
based upon dry board thickness became 
redundant by using matched specimen 
thicknesses between the samples of 
each product. Thus the maximum load 
values were used for the evaluation of 
treatment effects within the individu-
al products.

The average ultimate load (L) values 
are shown in Table 1. It was quite 
remarkable that there was no signifi-
cant boil time effect in spite of a 
very noticeable thickness increase 
with duration of boiling. Further, 
there was also no significant load 
difference between the two cooling 
times. The insignificance of load 
differences between the boil and cool-
ing times was confirmed by calculation 
of the "Standard Error of the Mean" 
(Se) shown next to the load values in 
Table 1. On the average the load and 
Se turned out to be almost equal 
amongst the treatments i.e. the effect 
of boiling and soaking duration 
could be considered negligible.

Further it should be realized, 
these small differences are 
shadowed by the natural variabili 
waferboard.

that 
over- 
ty of

The best choice amongst the shortened 
boil times would depend on specific 
preference criteria. A very short 
time, e.g. 5 min is obviously advanta-
geous for fast quality control but may 
not be long enough to ensure suffi-
cient penetration of treatment condi-
tion into the internal bond structure 
of thicker boards. A 10 min boil-time 
appears to be safer in this regard, 
provided specimens are not crowded to-
gether too much in the treatment tank.

Regarding the cooling time a minimum 
of 10 min was sufficient under the 
conditions of the carefully controlled 
experiment for the boards up to 5/8 
inch thickness. Since the 5/8 inch 
board was still warm (40°C) in the 
center after boiling, then for thicker 
boards slightly longer boiling times 
should perhaps be considered.

2



#

Table 1 Maximum average ultimate bending Loads (L) with Standard Errors of the Mean (Se) in lb and average 
Load Retentions (%) of Waferboard Samples after different Boiling and Cooling Times

Boiling (min) 120 20 10 5
Cooling (min) 10 60 10 60 10 60 10 60 Avg. of

boiling Ret1n Dry
Brand Thickness and of (no boil)
No. (in) cooling dry

L Se L Se L Se L Se L Se L Se L Se L Se L Se % L Se
1 5/16 42.0 4.8 34.0 4.8 39.2 3.8 41.6 7.2 34.8 3.5 37.6 4.0 39.8 1.8 34.0 2.4 37.9 4.0 51 73.7 3.7

2 5/16 41.6 3.1 41.6 7.1 34.6 2.3 35.6 2.3 39.8 3.2 36.2 3.8 35.6 4.3 33.2 6.9 37.3 4.1 55 67.3 8.1

3 5/16 28.6 5.6 33.4 6.1 35.4 2.9 35.6 3.5 33.8 4.8 32.2 3.0 32.0 4.7 34.4 3.3 32.6 4.2 39 83.7 6.1

4 5/16 42.4 3.8 50.4 3.0 46.0 6.1 42.2 5.8 48.0 8.3 48.6 4.9 46.8 7.5 45.6 5.8 46.3 5.7 58 80.5 6.2

1 7/16 47.8 1.5 50.2 4.3 46.6 2.1 45.4 0.9 45.8 5.9 47.8 4.3 52.4 2.4 51.4 2.4 48.4 3.0 48 100.4 5.4

2 7/16 54.6 2.4 57.0 4.6 52.0 2.6 53.6 4.0 55.8 1.5 55.2 4.4 49.4 2.3 53.6 1.0 53.9 3.0 54 99.9 5.1

3 7/16 49.8 3.3 51.6 8.0 47.6 4.5 52.6 3.8 52.0 6.7 57.8 6.4 49.2 2.8 53.2 4.3 51.7 5.0 39 132.4 6.9

4 7/16 60.0 5.4 66.6 7.4 59.8 4.1 59.4 3.1 65.8 5.4 60.0 4.8 61.2 4.6 69.4 6.2 62.8 5.1 51 122.1 9.3

1 5/8 66.8 3.6 68.4 2.6 72.0 5.1 72.4 2.9 72.4 2.9 71.6 4.6 70.0 3.4 65.5 3.3 69.9 3.6 52 134.6 4.1

2 5/8 89.2 7.2 99.6 9.3 89.4 3.5 92.4 5.0 95.8 9.8 93.2 7.8 82.2 7.8 93.8 16.2 91.7 8.3 58 158.0 18.3

Average 52.3

4.1

55.3

5.7

52.3

3.7

53.1

3.9

54.4

5.2

54.0

4.8

51.9

4.2

53.4

5.3

53.3

4.6

105.3

7.3

Average Percent Retention based on "no boil, dry"

50 53 50 50 52 51 49 51 51 100
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CONCLUSION AND RECOMMENDATION

Based on the results of this study it 
can be concluded that the boiling and 
cooling durations of the 2-hours boil 
test for phenolic resin bonded wafer- 
board could be greatly reduced, with-
out losing hardly anything from the 
meaning of the standard test itself. 
There were no significant differences 
in maximum bending load between re-
duced and standard treatment times. 
For this reason the choice of exact 
boiling and cooling times within the 
studied ranges is not really criti-
cal. For all practical purposes a 10 
mins, boiling and 10 mins, cooling may 
represent a convenient treatment com-
bination. This would represent a re-
duction of about 90% of the standard 
test duration and thus, should be 
highly recommendable for quality con-
trol in waferboard plants and possible
recognition in the appropriate stan-
dards as well.

This treatment combination will be
evaluated in a plant trial and then
the results will be reported in a sep-
arate case study.
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