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SUMMARY

Need for increased outlets for common boards led to a study of lamin-
ated bevel siding.

Low~grade boards of Douglas fir and ponderosa pine were bonded with
exterior glue to venecer covering and resin-fiber overlay to form panels
subsequently ripped tc width and hevel-sawed into siding.

Grooves In the lumber core, number of veneer plies, and stress relief
of the lumber core were principal variables acsessed for influence on
warping in, and appearance of, the siding.

A test house sided with experimental congtructions was exposed for a
year while high relative humidity end temperature were maintained within.

Exposure demonstrated resistance tc paint blistering of all laminated
siding, and only slight cupping in pieces with grooved lumber backing
covered with two plies of veneer. Petches and rough grein showed somew-
vhat through the coverlay when inspected closely.

Tests Indicated an attractive, serviceable siding can be laminated
from common grades of lumber, veneer, and resin-fiber overlay.



BEVEL SIDING FROM COMMON LUMBER

R. G. Frashour
W. H. Cooke

INTRODUCTION

Dwindling markets for boards in common gredes led, in 1955, to a study
at the Oregon Forest Products Laboratory of means for ceonverting boards
into products to sell in large volume at increased price.

Competition from other building materials has lowered the demand for
common boards end reduced their production, but some common boerds are
inevitehle in ordinary sawing, even if sold at a loss.

About 15 per cent of Douglas fir lumber is common boards, of which al-
most half are Utility or Eeonomy grades. About half the ponderose pine
lumber sawed in Oregon and Waeshington is one-inch boards , 38 per cent of
which are No. 4 and No. 5 grade.

Bevel siding was chosen as a possible outlet for common boards. Here
was available a wood product with a fairly large market at an attractive
price, but facing competition from other materials and beset bty rising
raw-material costs as logs capable of yielding high-grade siding in wide
wldths become scarce.

Several laminated sidings have been marketed. Some had veneer or fi-
ber overlays on g lumber base, others were made entively cof veneers with
resin-fiber overlays (Figure 1). Warping in lumber-base products, excas-
sive productlon costs, or rapid dulling and clogging of sews by glue
lines in veneers, have been handiceps to their manufacture.
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Figure 2. Cembinations of veneer
Figure 1. Various siding products. and lumber in siding panels tested.



Development of lumber-base siding that would not warp would provide
an cutlet for common lumber and would elimlnate trouvle from glue lines
in bevel sawing all-veneer siding, as the saw would cut entirely within
the lumber core. Other desirable features would be wide widths, uniform
lengths, smooth paintahle surfaces, no splitting, and a selling price no
higher than that of sclid wood siding.

EXPERTMENTAT, WORK
Raw Materials

The siding was bonded as panels with lumber cores, 1 or 2 veneers on
both sides, and resin-fiber overlays (Figure 2).

Lumber

Study lumber was either Douglas fipr Utility and Fconomy grades or
ponderosa pine No. Y and No. 5 Commor, of neminal one-inch thickness,
Kiln-dried to 9-12 per cent moisture content. It was thought if a satis-
factory siding could be made irom these grades, then other common grades
would present no additional problems. Most lumber was full-length in the
siding, tut some 8-foot siding contained butt-jointed short lengths.

Veneer

Rotary-cut Douglas fir veneer in tenth-inch thickness was chosen in
grade ¢ (repaired) for face plies and in utllity grade, with white speck,
for crossbands (Figure 3}. All the veneer was dried to 3-5 wer cent
moisture content hefore assembly.

Figure 3. Typical pieces of veneer in siding panel;
races (left) and crossbands (right).
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Resin-fiber overlay

Overlay material was a medium-density product, about 0.016 inch thick,
containing 17-19 per cent phenol-formaldehyde resin added to the wood in
the beater. The recin-fiber sheets had a dry coating of 8 1/2 pounds
phenolic glue per thousand square feet of surface.

Glue
An exterior phenolic resin mix bonded the veneer and lumber. A spread
of 55 pounds per thousand square feet of double glue line was applied.

Treatments Studied

Experimental composite siding pieces of various raw materials and con-
structions were subjected to several treatments to assess their influence
on surfece characteristics or dimensional stability.

Surface characteristics

In preliminary tests, resin-fiber sheets applied with a wet glue line
were compared with the same fiber sheets applied with a dry glue coating.
The resin-fiber overlay with dry glue line was applied to all subseguent
siding.

Ability te mask grain figure, splits, or small holes and present a
smooth, palntacle surface was studied for the fiber overlay.

Ability of the veneer to mask splits, knots, and holes in lumber was
Judged.

Dimensional stability
Several treatments were applied to two-foot siding with porderose pine
core to judge their ceffect on cupping:
. Conditioning cr not conditicning the lumber core.
. Back grooving the siding after tevel sawing (Figure L4).
. Grooves sawed in each face of lumber core before assembly
(Figure 5).
Spacing of grooves in lumber core--1 1/2 or 3 inches (Figure 2).
. Water-renellent dip of siding pieces.
. Aluminum paint on resawed surface.

Figure 4. 5iding had increased Figure 5. Lumber grooved on alter-
stability when bvack-grooved. nate sides before panel assembly.



Bight-foot siding with Douglas fir or ponderosa pine backing was stud-
ied for effect on werping of two treatments:
. Feather-edge thickness--3/16 or 5/16 inch.
. Tenderizing the crossband veneer by ineising.

Constructions Chosen

Over thirty combinetions of materials and treatments were tried in
making the siding (Table 1). Other combinations were possible among var-
iables studied, but, as the work progressed, it was found possible to
eliminate some treatments from further consideration as they obviously
were ineffective in improving appearance or preventing warping.

Number of veneers, effect of conditioning the lumber core, and effect
of grooving were studied most extensively among the veriables (Figure 2).

Table 1. Principal Constructions Chosen in Study of Laminated Siding.

Primary variables Secondary variables

Lumber; stress relieved or not Wafer-repellent dip

Veneer; 1 or 2 plies Back priming with aluminum
paint
Grooves; none, or spaced Feather-edge thickness;
1 1/2 or 3 inches apart 3/16 or 5/16 inch

Crossband incising

Overlay gluwe line; wet or dry

S5iding Manufacture

The siding materials were assembled without edge-gluing into panels of
three sizes; 2 feet square, L feet square, and 2 by g feet. A lumber
core was laid between face, or face and crossband, sheets of veneer, with
resin-fiber overlay on all panels.

The lumber core was planed for 4-foot-square end 2- by 8-foot panels
to achieve a finished thickness of 1 1/16 inches, regardless of panel
construction. Thickness of the 2-foot-square panels varied with number
of plies of venecer added.

Two-foot-square panels were pressed gt 290 F and 200 pei {pounds per
square inch) pressure for © or 10 minutes with single or double veneers
each side, respectively.

Eight~foot-long panels were pressed at 260-270 F for 10 minutes. Pan-
els with Douglas fir cores were pressed at 200 psi; those with ponderosa
pine cores at 185 psi.

All panels were bonded with 55 pounds adhesive per thousand square
feet of double glue line.

Sew grooves in grooved cores were about 1/8 inch wide, spaced 1 1/2 or
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3 inches apart, and penetrated sbout half the thickness of the core (Fig-
ure 5).

After bonding, each panel was ripped to siding width, then resawed on
a bevel. Panels 2 and 8 feet long were ripped to the width of nominal
12-inch siding, and panels 4 feet long were ripped to the width of 10-
inch siding.

Tests Made

Effect on warping of the various constructions and treatments, dura-
bllity of glue bonds, and resction to simulated extreme service condi-
tions were tested.

Wg{ging

Cupplng wes measured in 252 eleven-inch-long pieces of siding from the
2-foot-square panels (Figure 6). After they haed come to eguilibrium un-
der 12 per cent EMC (equilibrium moisgture content) conditions, half were
conditioned under 5 per cent EMC conditions, and the remainder under 20
per cent EMC conditions. Each construction or treatment was represented
by at least 9 pieces of siding. Cupping was measured as deflection
across 8 inches of the width of the siding between conditions at 12 per
cent EMC and conditions at 5 or 20 per cent EMC (Figure 7).

Endwise bowing was measured in siding from the 8-foot-long panels.
Forty pieces were equalized at room conditions and endwise bow determined
as deviation from a straight line between the ends while held upright on
the thick edge (Figure 8). One plece from each resawed pair was condi-
tioned to 5 per cent EMC, the other piece to 20 per cent EMC, and the
bowing was remeasured.
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Figure &. Distribution of test Figure 7. Apparatus for measuring
pleces from two-foot panels of cupping in siding.
given construction.

Glue-bond durability

ality of the glue bonds was assessed by repeated cycles of 4 hours
bolling in water followed by 20 hours drying at 145 F. The test pleces
were 2-inch-wide strips of siding and 2- by G-inch pieces of panel.
Teste continued to 37 or more eyeles, or until feilure.

Service test

An B- by 12-foot house was built in March 1956 to test various sidings
under simulated severe use conditions (Figure 9). The house was bullt of
standard frame construction, with a plywood floor and shiplap sheathing
on the walls (Figure 10). The roof was sheethed with plywood with = va-
Dor berrier on the inner surface, Instruments were installed tc maintain
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Figure 8. FEndwise bowing In eight-foot pieces of slding was Judged unw
important (see tops of pages 11 and 15).

65 per cent relative humidity at 80 F; severe conditions under which much
water vapor would pass through walls, with probable blistering of exter-
ior paint.

Six of the laminated slding types were included for study on the test
house. In addition, standarda bevel siding of Douglas fir, West Coast
hemlock, &nd western red cedar was included for comparisen. AlL siding
pieces on the house were dipped for one minute in e water-repellent pre-
servalive solubion, bub none were back-primed.

Each type siding, in #h-inch lensths, was applied as & group of Four
pteces, the loemtlon of groups on esch well determined at rendom. Bight-
penny Tinlsh nalls were driven through the siding twe inches above the
butt edge to ellow fresdom of movement of the overlspped Ceather edge.

Two coats camereial white house paint of lesd-titenium-zine Dase wers
sprayed on all siding pieces on the house.




RESULIS AND DISCUSSION

Teste made indicated wide differences in effect of constructions or
treatments on eppearance and warping. Early exploratory study showed
overlay fiber with wet glue line did not masgk minor surface irregulari-
ties satisfactorily, btut resin-fiber with dry glue line masked half-inch
holes and eighth-inch-wide splits in veneer. However, subsSequent expo-
sure on the test house showed scme loss of masking sbility after a year.
A single layer of veneer proved adequate to mask holes in the lumber core
up to twe inches diameter. The only apperent difference between Douglas
Tir and pondercse pine as core material was the large volume of pitch
permitted in No. % and No. 5 Common pine, which might Interfere with
bonding some pieces,

Warping

Saw-groove spacing aided materially in reducing cupping with changes
in moisture content. When conditioned to 5 per cent moisture content or

SIS

Figure 9. East wall of house covered with test sidings,
after a year's exposure.
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Jfﬂf? Figure 11. Total cupping across

& 8-inch width of siding with

E. stress-relieved lumber core

and double veneer surface.

2°r 5° JOisTS Pieces were conditioned fram

AN 12 per cent to either 5 or
Figure 10. Floor and wall 20 per cent moisture content.
construction of test house.

20 per cent molsture content, sum of cupplng movements at the center of
11 1/k-inch siding with two veneers =nd no grooves Was 3/10 inch, but
with 1 1/2-inch spacing between grooves the cambined movement was only
5/100 inch (Figure 11). Greove spacing of three inches also reduced
cupping.

Number of veneer plies also wes influential in warping. With moisture
change to 5 per cent and 20 per cent, siding grooved at 1 1/2-inch inter-
vals end with one veneer had combined center movement of 2/10 inch (Fig-
ure 12) compared to only 5/100-inch movement in closely grooved siding
with two veneers (Figure 13).

Fote in Figure 1L how grooved sidings with two veneers (numbered 5 and
6) cupped less with moisture change than did sidings with no grooves or
wilth single veneers.

Dipping with water repellent or covering the resawed surface with aiu-
minum paint did not reduce cupping (Figure 15). Such treatment might;
however, reduce capillary movement of free water along the siding backs,

and possibly improve appearance and merchantability.
3 1
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Figure 12. Total cupplng across Figure 13. Total cupping across
8-1inch width of siding with un- B8-inch width of siding with un-
relieved lumber core and single relieved lumber core and double
veneer surface. Pieces were con- veneer surface. Plecea Were coi-
ditioned from 12 per cent tc 5 or ditioned from 12 per cent to 5 or
20 per cent moisture content. 20 per cent moisture content.
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Several pleces of 4-feoot siding
developed endwise bow in storage.
Many 8-foot pieces of siding with
penderosa pine core bowed length-
wise before and after conditioning,
but ncne seriously (Figure 8). Only
a few pieces with Douglas fir core
bowed, none seriocusly. The rela-
tionship of wood from near the pith
toc bowing in the siding was not con-
sistent; some pieces with juvenile
wood bowed, some did not.

Thickness of the fegther edge was
related to endwise bow. 3iding with
5/16-1nch feather edge bowed less
than did pileces with 3/16-inch edge.
This relationship was aspparent for
siding with cores of both speciles.

Siding with crossband veneer in-
cised demonstrated increased bowlng.
No benefit was found from incising
the veneer.

Many 8-foot siding pleces showed
evidence of local over-ccmpressicn.
The press platens epparently were
warped, causing eXcessive pressure
in same areas. Unequal recovery of
springwood and summerwood when sub-

k

Figure 14. Siding pieces cupped Jected to high humidity allowed the
wilth moisture contents of L per veneer graln te show through the
cent (top), 12 per cent (middle), resin-fiber overlay.

and 20 per cent (bottom). Pieces

with grooved backs and two veneers

on a face (5 and 6) were most stable.

Adventagesof grooving \

In addition to pronounced influence in lessening dupping, grooves in
the lumber core decrease shipping weights by 6-8 per cent and aid in
bonding common lumber of uneven moisture distribution.

Common lumber for core stock likely would have uneven moisture content
because it is not economical to dry such lumber with the care given to
high-value grades. Wet spots in the lumber core may cause weak bonds un-
less press time is extended to allow steam escape. Such steam can escape
quickly through grooves in the core, allowing shortened press time.

Glue-bond durability

The first appearance of delaminetion started in scme siding pieces af-
ter 19 cycles of boll-dry testing. Most pleces Wwere intact at the end of
cycling, which was 37 cycles for one group end L2 for a second group.
Results indicated no serious problem in bonding, even in areas of high
piteh concentration and many large kmots.
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Figure 16. With inside wallboard pulled back, dark areas of condensed
meisture were evident in sheathing, showing severe conditions of test.
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Figure 17. Icicles formed on siding during winter when escaping water
vapor condensed and froze. BSurfaces of laminated siding were undamaged.
13
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Figure 18. Paint blistering cn standard wood siding where absence of
synthetic resin glue lines allowed unimpeded passage of water vapor.

Figure 13. Some horizontal ridges developed from exposure, possibly at
unglued jolnts in face veneer.
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Test house

It was apparent in nailing siding on the test house that slight bow-
ing in the laminated product gave no trouble. Cupping present also was
easilly pulled out by nail pressure. Cupping in sclid siding, on the
other hand, was difficult to overcome without splitting the siding.

A year of exposure since assembly had effect on the various sidings.
High humidity end high tempersture inside the test house caused local
condensation (Figure 16) or rapid pessage of water vapor through walls
where such passage was possible (Figure 17). Since nowhere in the walls
was & vapor barrier installed, it was expected that outside paint would
suffer from blistering. The two or more glue lines of synthetic resin
in leminated sidings may have acted somewhat as vapor barriers, however,
and contributed toward lack of paint failure in these pileces. Solid
wood sidings lacked such glue lines and covering paint blistered, as
shown in Figure 18.

Close inspection reveazled that cookie patches, rough grain, and un-
glued edge Jjoints in the face veneer were not masked ccampletely by the
resin-fiber cverlay, although most were not evident to casuzl glance (see
Figures 19, 20).

No apparent i1l effects were caused by large knots, splits, and other
characteristics of the low-grade lumber backing. HNo delaminations were
found .

i

Figure 20. Cockie patches and rough grain were visible under close
inspection efter a year's exposure.
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Figure 21. $iding with grooved lumber baecking and two veneers on the
surface showed little warping after a year's exposure.

Flgure 22. Siding with one veneer on the surface showed leck of
dimensional stability during the year's exposure.
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Siding with two plies of veneer and close spacing of sew grooves in
the lumber core showed greatest stability (Figure 21) when campared with
other laminated constructions (Figure 22; siding with one veneer). While
most pleces were cupped or bowed slightly, nowhere was warping serious
in the construection shown in Figure 21.

All sidings, s0lid and lsminated, were warped to some degree. Bowing
and ecupping were rated as present if the gap between a straightedge and
the siding was more than 0.0€ inch. Concave cupping, which increased the
gap between sidings, was much mere prevalent in all laminated siding than
in the solid wood siding. The solid Douglas fir siding had considerable
convex cupping, but such warp had the sdvantage of closing, rather than
opening, gaps between siding.

Surface appearsnce of the laminated siding was attractive, but it is
posslble experience will show the advisability of choosing smocth-cut,
edge-glued veneer for face ply, perhaps in a grade better than chosen
for the present study (C repaired). Furthermore, the appearance of low-
grede lumber in the siding base might coustitute a sales problem that
could be overcome by selecting a better grade of common lumber for the
cere than that in siding tested (Figure 23).

No evidence is yet at hand to suggest that & well-manufsctured lamin-
ated slding from common lumber, veneers, and Tiber overlsy (Figure 2L)
will not serve usefully and attractively in medern home construction.

Figure 23. Low-grade lumber presented no sericus problems in making the
laminated siding, but its appearance might cause sales resistance.




Figure 24. Grooved lumber, two plies of veneer for each surface, end a
resin-fiber overlay can be laminated with exterior glue mix into hendscme
and serviceable siding.




THE Orecon ForestT Propucrs LABorATORY was
established by legislative action in 1941 as a zesult
of active interest of the lumber industry and forestry-
minded citizens. It is associated with the State Board
of Forestry and the School of Forestry at Oregon
State College.

An Advisory Committee composed of men from’
representative interests guides the research program
that is directly pointed toward the fuller utilization of
Oregon’s forest resources, The following men con-
stitute the present membership of the Advisory Com-
mittee:

RoeerT B. HoLmEs, Governor . . Chairmaen
RoserT W. Cowrin ., Pacific Northwest Forest and
Range Experiment Station

CuarLes W. Fox . . Oregon Plywood Interests
Nits Huir . . Willamette Valley Lumbermen’s
Association

CarL A. RasMUsseN . Western Pine Association
WiLLiaM SwinpeLLs . West Coast Lumbermen’s
Association

WiLLiam 1. West . . . . School of Forestry

Dwicur L, Purees . . . . . . . . Secretary




T Common boards must be produced to saw logs efficiently,

yet such lumber frequently must be sold at a loss.

L3

Bevel siding made froma lumbe:j

-

core laminate offers an outlet for
&

commen boards in. a handsome
-

product now made from scarce
. . €
high-quality logs. —_—
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