


The work-to-break or toughness of a polyester roof mem-
brane is always very high (Fig. 7). High toughness in-
dicates that much work must be expended on a polyester
membrane before failure can occur.

Flexural fatigue of the polyester membrane is 100 to
1,000 times that of the other two membranes. Moreover,
its trapezoid tear strength is two to three times that of the
membrane made with uncoated glass mat reinforcement.
The greater elongation, flexural fatigue resistance and tear
strengths provide spunbonded-polyester-reinforced mem-
branes with the potential for long service lives.

Case Histories

Cold-applied, polyester-reinforced membranes resurfacing
or re-covering existing membranes made of other materials
have compiled an impressive track recored. A 10-year-old
roof in Philadelphia, with polyester-reinforced membrane
and asphalt emulsion interply adhesive and top coating is
still performing satisfactorily. The spunbonded polyester
samples from this membrane show no loss in physical
properties in laboratory tests. The same is true of many six-
year-old polyester membranes in the northwestern United
States.

In additon to spunbonded polyester, spunlaced
polyester fabric fulfills a special need where the graveled
surfacing of an existing roof is irregular. Spunbonded fabric
is too stiff to conform to the contours of such roofs without
bridging (see Fig. 8). The more flexible spunlaced polyes-
ter, however, will conform more closely to irregular sur-
faces, with consequent reduction in puncture hazard.

Spunlaced polyester fabrics are made with stable polyes-
ter fibers hydraulically entangeled to form a fabric (Fig. 9,
Ref.1). Fabric properties are similar to spunbonded polyes-
ter in elongation and flexural fatigue. But because it is held
together by fiber entanglement, it is more drapable. It thus
becomes an excellent membrane for repair of gravel-sur-
faced membranes, conforming to the surfacing without
bridging.

Application technique is the same for spunlaced polyes-
ter as for spunbonded polyester, except that more cutback
asphalt (7-9 gal/sq) is needed in the first ply when re-cov-
ering an irregular aggregate-surfaced membrane. Apart
from the greater flexibility of spunlaced polyester, physical
properties of membranes with spunlaced polyester are
identical to those made with spunbonded polyester.

Other Prospects

Modified bitumen systems probably offer the best oppor-
tunity for exploiting the unique properties of spunbonded
polyester fabrics as reinforcement in cold-process mem-
branes. The relatively high breaking strain and elasticity of
modified bitumen sheets should compliment the poly-
ester’s superior quality to produce exceptional membrane
performance in cold-process membranes made with a cold
solution (cutback) or emulsion adhesive.

The use of glass fiber products with spunbonded polyes-
ter apparently combines the best of two worlds. There is
some commercial use of cold asphalt roofing systems in
which a glass fiber product is used as a base sheet with one
or two plies of spunbonded polyester as the upper layers.
The fiberglass provides stiffness and gives a level surface.
The spunbonded polyester provides high breaking strain
and toughness. If the glass fiber base sheet developes a

crack (Fig. 10), the polyester layers would pick up the load
and function as if they were the only reinforcement. This
phenomenon has been observed with both cold mastic
binder systems as well as with hot asphalt co-coated glass
mat and spunbonded polyester. It has been seen with glass
scrims and polyester where the polyester fabric continued
to reinforce the membrane after the glass scrim had frac-
tured.

The combinations of materials that one can use with
spunbonded polyester and the mannner of their use are
expected to be limited only by the designer’s imagination.
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FIGURE 1
Three Plies of Spunbonded Polyester in Built Up Roof.
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Spunbonded Process
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FIGURE 6

Work-to-Break as Area Under Stress-Strain Curve.

Work-to-Break of 3 Ply Roofs*

Work-to-Break

3 Plies of: (ASTM D-885)
MD/XD**

Spunbonded Polyester 23/23

Glass Fiber Mat 0.7/0.8

15 Lb. Felt 0.9/0.9

*3 Gallons/Square of Cut-Back Used
Per Layer of Product.
**MD/XD - Machine Direction/Cross Direction.

FIGURE 4
Properties of Roof Composites
with Cold Mastic*
Trapezoid?

Tensile! Elongation! Flex? Tear
3 Layers of Lb./In. % Cycles Lb.

MD/XD** MD/XD MD/XD MD/XD
Spunbonded Polyester
(1.5 Lb./Square) 76/58 43/55 100,000 22/19
Glass Fiber Mat
(1.4 Lb./Square) 72/42 1.8/25 1,000 10/7
Organic Felt
(15 Lb. After Asphalt) 91/48 1.5/2.2 100 N.DA4

*2.5-3 Gallons/Square/Layer and Top Coat.
**MO/XD ~ Machine Direction/Cross Direction.
T ASTM D-2523

2 ASTM D-813-59

3ASTM D-1117

* N.D. Not Determined

FIGURE 7
Work-to-Break of Roof Membranes.

Relative Conformability of Spunbonded
& Spunlaced Fabrics on Gravel Roof
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FIGURE 5
Properties of Roof Composites with Cold Mastic.
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Spunlaced Process
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FIGURE 9
Diagram of a Typical Spunlaced Process.

Polyester/Glass Composite with Asphalt
at 1”/Min. Rate of Elongation

[——-Glass Break
50 |-
F l——Polyesler Break
I
Tensile |
Strength I
Lb./in. |
]
|
25 - i
1
]
1
1
|
|
|
]
[} 1 | 1
25 40 50
Elongation %
FIGURE 10

Stress-Strain Curve of a Glass/Polyester Membrane Com-
posite.
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