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MEMORANDUM EEPORT. NO. 381

 nGRAIN CRACK" B mé;_sMcE OF WOOD_FURNITURE fsxnmsag:s
BETUMN TO MARSHALL LABDRATORY Ligpggy ~ "INDEXED

Purpose: ﬁ“, i o ?,’ o .{},‘pﬁﬁs . ;§?KT%}
A study of "the' comparative reaiate%igf mguﬁ%; ﬁ%@%ﬁ@gg

types of wood furniture finishes to the film failure knevn as "
“grain crackiug” bas been completed. . o ' :

Procedures
Systems set up for study and evaluation were as follows:

Substrate: 8&"k24", 5 ply walnut veneer, with
grain as uniform as was available,

Wash Coat: 19380 reduced with 36407 1:1.

Filler:  27-5003 air dried overnight
Sealer: 10320 1.0 & 0.2 mil. |
Topcoat: Represéntative “"Duco® and “Dulux"

wood furniture types, and also
two competitive finishes.

A control topcoat and a comparison topceat were inmcluded
on each panel. Panels were processed with an estimated three-
fourths of a mil being removed. This left the filmes which were to
undergo the test at between 2.1 and 2.8 mils. .

These panels next were cut in half, with each resulting’
set containing both the control and the comparison topecoat. One
set, 4 days after application of the topcoat, was subjected to
cycles of variable humidity consisting of 2) hours at 38% relative
pumidity and 24 hours at 95% relative humidit% temperature being
held constant at 80°F for the entire cycle, The other set was
exposed to the air in the laboratory for comparison at the com-
pletion of the test. All panels were examined at the end of each
cycle and rated on their relative "grain crack" resistance. Ths
test was discontinued at the end of ten cycles because of the
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demand for the variable humidity room.
Regulte:

Test results are listed in Table I, attached. Failure
appeared first in the sealer coat, having occurred on every panel
by the end of the first complete cycle. Topcoat failure had
begun to occur by the end of the sixth cycle. . Since the edges
of these panels were not sealed in, cracking appeared first in
the topcoats at the edges of tvhe panels and then later throughout
the entire film., In the ratings in the attached table, edge
cracks were disregarded, 1t being felt that those cracks in the -
general film itself represented a truer comparigson. The degree
of cracking varied considerably with grain variations in the
veneer, including those of the same piece of veneer on the same
panel under the same finish. , :

The following observations are apparent after a careful
congideration of the results in Table Is - :

. 1. Under the heading "Cycle of Break Through Topcoat®, the
differences in the readings for the control and the comparison
finighes are not great enough to-be clearly significant. Under
- the heading, "Rating on Relative Degree of Cracking®, these

differences are even less pronounced and therefore, iess signifi-
cant than in the first colomn mentioned.

2. On some of the panels, such as panel 3, fairly wide
differences in the ratings given on both sections of venser, a
and b, in both columns and for the same finish emphasize the
importance of wood variations on both the cycle of fallure and
-the degree of failure. The similar fairly wide variation of the
Type “H" 27% solids control finish from panel to panel is additional
evidence of thig fact. In addition, the method of cutting the
veneer originally, before it 1s glued to the panel, appears to
affect the resistance to failure. On some of the panels listed,
although no% all of them, the g and b sections represent “open-
book"” veneer, i.e. their faces were adjacent portions of wood in
the original uncut log. These might be expected to have the same
effect on cracking, although that has not been found to be ths
case in every instance. Some methodsof cutting the veneer ap-
parently press the fibres of the wood on one side more tightly
together-than before,either by the pressure or by the heat of
cutting, or both. Then, whenever such a face is placed upward on
a panel, that portion of the veneer causes less cracking than a
gimilar “unpressed” portion. a

3, Pinishes which are formulated for a higher degrec of
flexibility do not show clearly significant differences. Panels
4 and 5, for example, were scaled with 19380 Sealer and 1366
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Penetrating Primsr, respectively, and yet on both panels, failure
occurred in the Sealer in the first cycle. Panels 4 and 5 also
were topcoated with a modified Type "H" lacquer formulated for a
high degree of flexibility, and representing a major change in
formulation in this direction, and yet the improvement in crack-
ing resistance over the regular lacquer types is, in general, not
a marked one. Type "H", itgelf, which is considered one of the
more flexible lscquers, &t least with respect to cold crack
resistance, does not show & favorable comparison in this test.

' The general impression from the results, then, is that
the test, as presently constituted, is not sufficiently refined
- to give <clearly significant differences. Further possibilities

to be comsidered in improving the test might be:- :

1. Consideration of a'marevuniform,surfacé than wood itself,
such as Masonite, for the compgrisons.

20% to 95% relative humidity. |
:3. Séaiing in of tke edges of theuyanela tested to prevent

the early appearance of edge cracks.

2. ‘Use of a greater difference in”huﬁidity, such ag from

.. k. Aging of the panels for a period of time sufficient to
" insure solvent eacape before running the test. . .

5. Determination of the effect of film ihieknass, although
this is probably not as critical as in "cold crack” ‘tests,

6. FRuaning the test on a statistical basis because of the '
large number of variables involved, similar to the approach used.
in the "¢old crack” test. ‘

7. Consideration of the effect of relative permeability of
the films to water vapor, a factor which may posaibly be quite
significant. An approach such as sealing off the back of a
finished panel with some material as nearly moistureproof as .
posgible, such as Cellophane, and then sealing off the same finish
of another panel in a similar manner and comparing under conditions
of variable humidity, might be useful. . ‘ :

8, Ccmparison of various sealer types alone, since sealers

appear to be the weakest point of the system under this test, to
ascervain their possible effect on topcoat failure.

Conglusiona:
It is concluded that, inasmuch as wood furmiture is svbject
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%0 numercus cycles of varyiﬁg humidity dﬂring a period of even a

,Zeari,none;of‘our finishes has a high degree of resistance to
gra

rain cracking". Further, it is concluded that, pending re-
finement of the test, establishing definite comparative ratings
for our types of topcoats should not be attempted.. '

MARSHALL LABORATORY

Y,
» R. POWERS

/33 50-
31/01~
8/30/51-R

ATTACH:
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