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The test procedure was straightforward. After each of the eight crystal
units and blocks had been fastened to their respective clamps, the glass plate
was bolted down at each corner. Solvent was then slowly poured into the tank
through the half-inch fill-hole in the plate to a level of about half an inch above
the various gluelines being tested. Since the volume of adhesive material was
negligible compared to that of the solvent, no provision for agitating the solvent
was required. The initial reading of each elapsed-time meter was recorded,
and no further maintenance was necessary until the last bond had separated. The
difference between the reading of the stopped meter and the initial reading in each
case was the time taken for the solvent to separate the bond. More accurately,
the time elapsed represented the time required for the solvent to.attack the
adhesive bond to such a degree that it could no longer support a tensile stress
equal to the weight in solvent of the steel block and lower adherend acting on
the cross-sectional area of the bond. For the case reported below, the steel
block described above was attached to an ADP adherend 0.50 in. wide and
0.25 in. thick. Accordingly, the stress on the bond was 2.432 1b/sq in. The
temperature was maintained at 25° £ 1°C and the relative humidity at 35% % 5%
for the duration of the test.

EFFECT OF BOND THICKNESS

Since the action of solvents on adhesive bonds is a surface phenomenon, the
less surface which an adhesive exposes to a solvent, the greater should be its
ability to resist attack. If one has a number of paired adherends having identical
shape, and if each pair is bonded together along geometrically congruent surfaces
and differs only in the thickness of the various glue lines, the test described above
furnishes a convenient method of measuring the effect of the thickness of the bond
on the solvent resistance of the adhesive.

Two adhesives were tested in this manner. FEach ADP adherend was 1.12 in.
long, 0.50 in. wide and 0.25 in. thick. In the first case an epoxide resin was
employed as the bonding agent. The time interval elapsed from the initial
immersion in trichloroethylene until the final bond separation, tg, is plotted
against the bond thickness, b, as shown in Fig. 3. A phenolic-elastomer
adhesive was used for the second test and the same information is presented
in Fig. 4.

Comparison of the two adhesives indicates that the epoxide resin is far
superior to the phenolic-elastomer from the point of view of solvent resistance.
In fact, if the solvent resistance is proportional to the elapsed time, as is
assumed, the former is more resistant to trichloroethylene by a factor of about
12.5 for the range of bond thicknesses investigated.

Each adhesive shows a rapid decrease in solvent resistance as the thickness
of the glue line increases from 0.001 to 0.008 in., i.e., from 1 to 8 mils; for
greater bond thicknesses, the decrease becomes progressively slower. A
reasonably good fit with the experimental data of the two adhesives is obtained
by plotting the relation

e = K

E b
as is done in Figs. 3 and 4. That is to say, the solvent resistance is inversely
proportional to the bond thickness. Here K is a constant which is a property of
the adhesive material and of the solvent used, expressed in units of hour-mils
if tg is given in hours and b in mils. For the epoxide, K = 200 ; for the












