
Making a Solid-Surface Countertop
Synthetic materials can be worked like wood and polished like stone

by Sven Hanson

Like plywood, solid-surface material comes in
wide panels that have to be ripped to the correct width. But unlike plywood, they
can be assembled with nearly invisible seams. To build the L-shaped counter shown
below, the author used three pieces. Because the counter was too unwieldy to
preassemble, he made it in two sections that were then assembled on site.

Twenty years ago DuPont introduced Corian,
the first solid-surface countertop material, to the
building community. It was received with a cho-
rus of yawns. On the one hand, it looked like
stone but wasn't the real thing. On the other, it re-
sembled plastic laminate while costing three to
four times more money.

But this neither fish-nor-fowl quality of the ma-
terial doesn't tell the whole story. The most de-
sirable aspects of solid-surface material are its
workability and durability. Unlike laminate, the
color and pattern of solid-surface countertops
go all the way through the material, which
means it lasts longer and can be repaired easily.
The material is almost as dense as stone—in the
range of 100 lb. per cu. ft. But unlike stone, it can
be glued up with imperceptible seams and cut
and shaped with carbide woodworking tools.
And as more colors and patterns have come on
the market, the once-reluctant public has em-

braced solid-surface countertops in a big way.
Corian, which is made of acrylic plastic mixed

with a powdered clay filler called aluminum tri-
hydrate (ATM), now has competition. Other
brands of solid-surface material, such as Avonite,
Surell and Gibralter (see Sources of supply), are
made of polyester resin and the same ATH filler
and color-fast pigments. The working properties
of the materials, however, are the same. And
even the distributors say that, once installed, the
main difference between brands is pattern.

All of the manufacturers offer seminars on
working with their material, and you typically
need to take a course before you can buy the
goods. That's because manufacturers are under-
standably nervous about bad fabrication prac-
tices infecting the reputation of their products.

When I started building solid-surface kitchens,
I liked the patterns and colors of Avonite's mate-
rials. So three years ago I took their one-day cer-

Finishing up. Once sanded and buffed, the
seam (left of sink) is nearly invisible.

The thick, rounded nosing of a solid-
surface countertop is built up from -in.
thick strips of the countertop material.

Inside corners are radiused
and reinforced with blocks.



Cutting down to size. Solid-surface materials come in big sheets that have to be ripped to
width using a table saw with a special solid-surface blade. Sprinkling the saw's table with corn-
starch makes it easier to slide the sheet. A dust mask is essential for working the material.

Cutting guide. Inside corners have to be ra-
diused to reduce stress. This MDF cutting guide
has a radiused wood insert at its corner.

Collar and bit. A metal sleeve called a collar,
or template guide, rides along the edge of the
cutting guide and separates the guide from
the -in. straight-flute bit.

Mirror jig. A slot down the center of the mir-
ror jig guides the router's collar as abutting
pieces of counter are jointed simultaneously.

Edge treatment. Prior to glue up, mating
edges are cleaned up with a sanding block.
This block is made with a sticky-backed disk
stuck to a hunk of plywood.

tification class. It cost $50, most of which I made
back in doughnuts, soft drinks and router tricks.

Since that introduction to the material, I've
made a lot of kitchen counters and lavatory tops,
and I've taken Avonite's advanced class. I've
found the material to be surprisingly workable,
and mistakes are pretty easy to fix, which is no
small consideration when the material costs $15
per sq. ft. and up. This article is about the basics,
and I'll focus on a typical kitchen counter to il-
lustrate the tools and the techniques for working
solid-surface materials. To see what you can do
with these materials once you've mastered the
basics, check out Finishing Touches on pp. 90,91.

Start at the corner—Most counters have a
dogleg in them where they turn a 90° inside

installers have learned the hard way always
to check for square and to adjust according to

what's really there because solid-surface coun-
ters are tough to trim in the field.

If the counter's shape is complicated, I make a
full-size template. I prefer -in. medium-density
fiberboard (MDF) for template material, but
cardboard will do in a pinch. If you use card-
board, though, and need to collapse the tem-
plate for transport, cut it into segments with a
chevron or zigzag pattern; don't fold it. The seg-
ments can be reassembled only one way and
won't lose the in. or more of length that folding
can cause. If I'm replacing an old countertop, I
sometimes use it as a template.

I start a job back in the shop by deciding the
most efficient way to use the materials. Economy,
maneuverability and color matching all are im-
portant. For example, the project illustrated here
had a 10-ft. long counter intersected by a shorter
countertop (drawing facing page). Avonite
sheets are in. or in. thick and come in 5-ft. or

10-ft. lengths that are either 30 in. or 36 in. wide.
For a minimum order of 25 sheets, you can get

-in. thick material. I use -in. material for coun-
ters because it costs 30% less than -in. thick
stock. When supported every 18 in., it's plenty
strong, and adding a built-up edge, or nosing,
can easily make -in. thick material look as
though it's in. thick.

I bought a 10-footer and a 5-footer for this job,
both 36 in. wide. The extra width costs more but
gives me matching material for backsplashes and
built-up edges. I cut down the 10-ft. sheet to 85 in.
(the right piece) and glued part of its offcut onto
the 5-ft. sheet (the left piece) to make it the cor-
rect length. This way I made two manageable
pieces by making an extra seam. I later joined
the two pieces in place, making one L-shaped
counter, but I'm getting ahead of the story.

Before making any cuts, I studied the color and
pattern of the two sheets. Each batch of material

corner—at least it looks like a 90° corner. Veteran



Plastic biscuits. Butt seams between mating
pieces are aligned and strengthened with bis-
cuit joints. Note the gray glue, custom mixed to
match the material.

is slightly different, so it's important to get sheets
from the same run if they are going to be joined
together. The pattern can even change from one
end of the sheet to the other.

Ripping with cornstarch—This counter is
26 in. wide, and with my first cut I ripped the 10-ft.
piece down to in. (top left photo, p. 41).
Then I removed in. from the other side to get
rid of the factory edge, which is usually a bit
rounded and sometimes chipped. Rather than
fuss with the factory edge, I've found it more effi-
cient just to eliminate it.

To minimize scratching, I saw the sheets face
up, with a blade specially made for solid-surface
materials (Golden Eagle Model G1060S, DML,
1350 So. 15th St., Louisville, Ky. 40210; 800-242-
7003). The blade's teeth have equally beveled

configuration is called a triple-chip grind, or
TCG). It makes a nearly chip-free cut on both top
and bottom surfaces and works equally well on
other plastics.

To help slide the unwieldy sheets across the
saw, I dust the top of the table with cornstarch.
Cornstarch is cheap, available, biodegradable
and won't contaminate the saw or the material.

Next I lopped off the 10-ft. sheet to get a piece
85 in. long. I used a circular saw to make the
rough cut, then jointed the edges with a router to
get rid of the saw marks because each line in a
saw kerf is a potential starting point for a stress-
induced crack. Leaving the tooth marks voids
the warranty on the material. By the way, you
shouldn't cut solid-surface material with a jigsaw.
Its up-and-down action can cause fractures.

Note in the plan drawing of the counter that

and that the seam is 6 in. from the corner. These
two details, which help relieve stress at the cor-
ner, require the left piece of the counter to look a
little like an L. To cut the piece, I used a shop-
built cutting guide (top right photo, p. 41) that

Fill, then clamp. During glue up, adjoining
pieces are kept in. apart while glue is driz-
zled into the gap. Then the pieces are put to-
gether, and spring clamps are applied on 3-in.
centers to the 1x clamping blocks.

steers the router down the counter, around the

will go. I use a -in. dia., two-flute bit to make
this cut. A -in. collar, or template guide, affixed
to the router's base rides against the cutting guide
(bottom left photo, p. 41).

Solid-surface materials put heavy loads on a
router and the bit. Manufacturers of solid-surface
materials recommend 3-hp routers and bits with

-in. shanks. I use the recommended -in.
shanked bits, but my -hp router has proved to
be plenty powerful.

Joining two pieces—Inconspicuous seams be-
tween mating pieces are easy to make if the
pieces fit together tightly. And the key to tight
seams is the mirror jig (bottom middle photo,
p. 41). My version is a 12-in. by 48-in. by -in.
scrap of veneered particleboard with a -in. by
40-in. slot down the middle. I clamp abutting sec-
tions of counter to the jig, with their leading
edges in correct alignment, so that my router bit
cuts both their mating edges simultaneously. I
support the pieces during the cut on a couple of
2x4s laid flat across a pair of sawhorses.

When I dry-fit pieces together, two tests deter-
mine a good seam. If a line can't be seen easily,
I'm ready. If I see a gap, but the corner of a dollar
bill won't fit into it, I'm still ready; otherwise, I
must lightly recut the joint.

Ski time. Cured glue squeeze-out is cut away
with a straight-flute bit and a router riding on
slippery tracks, such as these bronze brazing
rods. The process is called skiing.

Before joining the pieces, I lay out marks for
#20 clear plastic biscuit splines. Avonite is the
only company I know of that requires them, but I
use the biscuits no matter which brand of mate-
rial I'm working with because the biscuits help
align mating pieces. I place one 3 in. from each
edge and add a third in the middle.

Using a square sanding block with 120-grit PSA
(pressure-sensitive adhesive) sandpaper stuck to
it, I give the edge, the top and the underside of
the seam two firm swipes each (bottom right
photo, p. 41). The possibilities of rounding the
corners are outweighed by the probability that
I'll knock down some extra plastic that might
have held the seam open. Finally, I clean each
edge and biscuit slot with a dust-free, colorless
rag soaked with denatured alcohol.

Glue up—Before I mix a glue batch, I use hot-
melt glue to attach 1x1 scraps to the face of the
sheets on both sides of the seams about in.
from the edge. The scraps will supply clamping
points for spring clamps. I use a medium-strength
(clear or milky white) hot-melt glue, which can
take plenty of spring-clamp pressure but can be
peeled off without pulling up chips. The glue will
usually lift away easily from the counter. If it
needs coaxing, I pour some denatured alcohol
on it and pry it off with a wide chisel.

Solid-surface glues come in two speeds: fast
and slow. Both require a catalyst, and both have
to be liquid to make a good seam. The fast glue
has a pot life of about seven to 10 minutes be-
fore it turns to marmalade. The glued-up pieces
are ready to work in about an hour. Slow glue
has a slightly longer pot life of about 12 minutes,
and pieces glued up with slow glue are ready to
work in about eight hours.

The slow glue is a lot less expensive than the
fast stuff. It's also more relaxing to use. I typically
prepare all the pieces that need gluing, mix a big
batch at the end of the day, assemble the parts
and let them cure overnight.

top corners, resembling little coffins (this tooth

corner and off the narrow end where the joint

the inside corner is radiused (minimum 1 in.)



Fast glues are available in different colors; you
should use the one that matches the material at
hand. For slow glues, I keep a range of Avonite
glue pigments around so that I can mix colors as
necessary. I go easy on the pigments because
glues should be translucent, not opaque.

When I've got the color right, I stir in the rec-
ommended amount of catalyst. I've found that
adding more catalyst just decreases the pot life of
the glue without speeding the cure time.

Using a -in. bronze brazing rod, I shove glue
into the biscuit slots and spread it along the
edges. (I use brazing rods because they fit, and I
have them handy.) Then I dunk the clear plastic
biscuits (no wood, please) and stuff them into
the slots (left photo, facing page).

With the pieces on my 2x4 workbench, top-
side up, I push them together within in. and
pour the rest of the glue into the gap. Then I align
the front and back edges and apply the spring
clamps to the clamping blocks every couple
of inches. I should see a continuous bead of
squeeze-out (middle photos, facing page). Like
epoxies, these glues must have dimension. Too
much pressure will cause a glue-starved seam,
so spring clamps are the right choice for the job:
They don't clamp so tightly as to squeeze out all
of the glue. I let the squeeze-out cure rather than
trying to remove it while it's still soft. Premature
removal can lift the glue out of the joint.

I remove the cured squeeze-out with the router
(right photo, facing page). Called skiing, this
method requires a router with a straight bit and a
couple of thin runners for the router to ride on (I
use bronze brazing rods).

When I've removed the glue from the bottom of
the counter, I glue a seam block over the seam.
Seam blocks are 4-in. wide strips of the counter
material that run the depth of the counter, mi-
nus any built-up edges.

Rounded edges and corner blocks—A thick,
rounded nosing on a solid-surface countertop
gives the counter visual weight. To make the nos-
ing, I rip two 1-in. wide strips of edging stock from
the cutoffs. Then with my sandpaper block, I
lightly sand all faces, edges and ends of the strips.

There are two ways to apply the edging. The
best way is the vertical style (detail drawing
p. 40), but it requires very straight strips and
smooth edges. If your table saw isn't up to that
kind of a cut, the horizontal, or flat, built-up style
will work better, I avoid the flat technique be-
cause it requires more glue, it squishes out of
alignment when clamp pressure is applied, and
it's more likely to have gaps between layers.

It's easier to adhere the edges with the counter
upside down because you can see what's hap-
pening, and the glue stays in place. I mix my
glue, squeeze a bead along the edge of the out-
side strip and clamp it in place. The strip should
be either flush with the counter or slightly re-
cessed—about in. An army of spring clamps
on 3-in. centers applies the correct pressure. The
second layer gets clamped to the first (top left

into reinforcing blocks (detail drawing p. 40).
After the glue cures, I run my router against

Clampfest. Built-up edges, or nosings, are
formed out of two strips of Avonite. Here, a
vertical strip is clamped to the counter's edge.
Then a second strip is glued to its back.

Bullnosing. As he rounds the inside corner,
the author supports the router's custom base
on edging strips. A dusting of cornstarch greas-
es the track.

Swirling toward the finish. Random-orbit sanding with 60-micron paper followed by 30-micron
paper brings out the color and depth of solid-surface materials. A slurry of water with a few
drops of liquid detergent speeds cutting and keeps down the dust.

photo, above). At inside corners, the edging butts

my inside corner guide to trim off any squeeze-



Gluing the sinks. After drilling holes in the
counter for pipe clamps, the author runs a bead
of fast-set glue along the flange of the sink. The
wood strip at its base will align the outer edge
of the sink during glue up.

Clamping the sinks. A pipe clamp through
each drain hole applies pressure. Wood blocks
protect the sinks from the clamps, and the pres-
sure must be light. Assorted other clamps hold
down the edges to get even squeeze-out.

Cutting out the sinks. The pipe-clamp hole becomes the starting point for cutting out the sink
tops with a bearing-guided straight bit. The little blocks of Avonite were affixed with hot-melt glue
to keep the cutouts from falling into the sinks.

out. Then I use the roundover bit to put the bull-
nose on the edging. I run the wide Lexan base of
my big router on edging strips (lubed with corn-
starch) to keep the bit steady and square to the
work (top right photo, p. 43).

As I mill the bullnose, I stop the router short of
any butt joints that are still to come. This guar-
antees that I won't have a dip in the nosing
caused by an inadvertent back cut. Before I flip
the counter right-side up for bullnosing, I smooth
the edge with my random-orbit sander running a
disk of 60-micron paper.

After rounding over the top side in the same
way as the bottom, I'm ready for some serious
sanding. Although they are sanded at the factory,
the sheets still need to be buffed out. I start with
60-micron paper. I squirt some water and a few
drops of liquid detergent onto the surface. This
trick lets the paper cut faster, keeps the disk clean
and suppresses dust (bottom photo, p. 43).

The sink top—Forget about those stupid little
clips that come with some sinks to affix them to
their counters. Solid-surface sinks are glued in
place and become one with their work surface. I
stuck two sinks under this counter.

To make sure the sinks ended up where I want-
ed them to, I made -in. plywood templates that
represented the sinks' outside perimeters and
drain holes. I put the templates under the kitchen
window and moved them back and forth until I
liked the positioning. Then I noted the distance
from the wall to the edge of the template.

I put the sink counter upside down on my 2x4
workbench. Then I transferred the sink measure-
ments to the counter and marked the outlines of
the templates with a pencil. The sinks are set
back 4 in. from the front edge.

I drilled 1-in. holes in the countertop that cor-
respond with the drain holes in the sinks (top left
photo, above). Then I mixed another batch of
glue for the sinks. Once I had the glue spread
and the sinks in place, I ran pipe clamps through
the holes to exert some pressure on the assembly.
Hand screws and spring clamps provided the rest
of the clamping action (top right photo, above).

When the glue on the sinks cured, my collea-
gue, Ed Schairer, and I gingerly flipped the still-
tender, but very heavy, assembly and rested it on
the 2x4s standing on edge. Then I got out my 2-in.
by -in. flush-trimmer bit to remove the sink
cutouts from the counter. I checked the bit's
bearing to make sure it was firmly attached (you
don't want it falling off during this operation),
and I wrapped some vinyl tape around the bear-
ing to keep it from marring the sink's surface.

From center hole I take the shortest route to
the sink edge (bottom photo, left). With the bear-
ing pressed firmly to the side of sink, I cut clock-
wise. At the 3 o'clock and 9 o'clock positions, I
stuck Avonite blocks with hot-melt glue to the
sink cutouts. The blocks kept the cutouts from
falling into the sinks as I finished the cuts. I used
my roundover bit to radius the counter edge
where it turns down into the sink, and I smooth-
ed the transition with a random-orbit sander.

Counter support—Solid-surface counters must
be mounted on a lattice-type grid of supports 18-



in. o. c. because plastics are natural insulators. A
heat source like a toaster or electric frying pan
will cause heat buildup, localized expansion and
stress. If the counter sits atop a solid base, such as
a sheet of plywood, it won't get enough airflow
around it to dissipate the heat. Solid substrates
must be cut out to meet warranty requirements.

The old cabinets under this new counter need-
ed a few 1x4s added on the flat to satisfy the war-
ranty requirements. The rule book also calls for
continuous support under seams, so I put anoth-
er 1x4 to the left of the sinks. I put vinyl tape on
top of this support because a glued-in-place seam
is above it. The glue does not stick to the tape. So
the tape ensures that the top is not accidentally
glued to the 1x4 support, which could eventually
cause a crack to open up.

The supports also serve as anchorage for the
counter. Thumb-size dabs of silicone caulk 18-
in. o. c. are recommended. The counter squash-
es the dabs, making flat pads of stickum that can
flex a little with the counter. If you've got a one-
piece counter, you can put the dabs down be-
fore you place the counter. This two-piece job
called for a more complicated approach.

Gluing in place—Ed and I wrangled the two
counter pieces into position and dry-fit them to
make sure the butt joint fit well. There is a -in.
gap at both ends of the 10-ft. section between the
wall and the counter. A backsplash typically
hides the gap. For this job the slot in the brick
veneer conceals it. The gap gave us enough
room to slide the two pieces back a bit, then
prop them up like a drawbridge.

I used hot-melt glue to stick clamping strips
onto the sections. Then I mixed a batch of fast-
set glue while Ed squeezed the silicone dabs
onto the 1x4 supports. I dunked the biscuits
in the glue, popped them in their slots and
spread a bead of glue along the mating edges.
Ed and I slowly lowered both counter sections,
slipping the biscuits into the second section. I
pulled the joint to within in. and poured the
rest of the glue into the gap. With front edges
aligned, I jiggled the two sections together and
applied the spring clamps (top photo, this page).

An hour later I skied down the joint to clean
up the squeeze-out. Then I went against the man-
ufacturer's recommendations and lightly sand-
ed with the belt sander because the right piece of
the countertop was a good deal higher than the
left piece at the front edge. Avonite technologists
think the unequal heating of belt sanding can
cause stress damage to the seam, but two other
manufacturers permit beltsanding, and I'm con-
vinced that with a sharp belt and light touch to
keep the material cool, there will be no prob-
lems. After applying water and detergent, I sand-
ed the surrounding area and then touched it up
with a Scotch-Brite pad (photo p. 40).

Manufacturers want to steer fabricator and
homeowner to a 60-micron finish followed by a
buffing with a Scotch-Brite pad. The resulting flat
finish is easy to maintain and doesn't reveal
flaws. It also doesn't reveal the beautiful depth in
many of the patterns. My compromise is to put a
little extra polish on with the 30-micron paper to
make a punchier impression at the homeown-

It all comes together. When the top has been sanded and buffed out, the two legs of the
counter are joined in place atop the cabinets. Here the author checks the joint for closure.

er's first viewing, then knock it back a bit with a
light buzzing with Scotch-Brite on the random-
orbit sander.

Faucet cutouts are best done with a jig and a
plunge router wearing a collar. But my client
hadn't yet selected the faucet by the time I had to
install the counter. Because there wasn't room
to fit the router behind the sink once the counter
was installed, I used a drill with a sharp spade
bit to make the hole. Then I sanded out the drill
kerfs with a little drill-mounted drum sander.

Backsplash—The client didn't want a back-
splash for this job, but many situations will re-
quire it. For example, heavy-use areas such as
sinks ought to have one. A backsplash keeps wa-
ter from getting behind the countertop and
makes the job look finished. It also offers a bonus
to installers by giving them a gap of up to in.
along the wall for fitting the counter. Here's how
I made a backsplash for another installation.

With a long straightedge as a guide, I use a
router to joint enough material for the job, then I
rip it to width. I precut it to fit exactly and then
mark the butt joints onto their related pieces.
Then I round over the top edge, stopping the
router at the butt-joint mark.

When I like the fit, I put a fine bead of silicone
caulk down the underside and arbitrarily place
dabs of silicone on the back (bottom photo, this
page). Placed among them, typically at large
gaps between the backsplash and the wall, I put
globs of hot-melt glue. Within a minute of press-
ing a backsplash (down and in simultaneously),
it is firmly stuck. If temperature changes move
the backsplash, it can break the hot-melt glue
bond and hang there with the flexible silicone.

If the wall is curved a bit, I place the backsplash
piece in the sun. When the piece warms up, I
flex it to the desired shape. Let cool. Install.

Sven Hanson is a woodworker in Albuquerque,
New Mexico. Photos by Charles Miller except
where noted.

Splash. Counter backsplashes are attached to
the wall with silicone caulk and hot-melt glue.
The hot-melt glue holds the backsplash in
place while the caulk sets up.

Sources of supply
Avonite, Inc.
1945 So. Highway 304
Belen, N. M. 87002
(800) 428-6648

Corian
E. I. DuPont, P. O. Box 80010
Wilmington, Del. 19880-0010
(800) 426-7426

Fountainhead
International Paper, Nevamar Div., 8339
Telegraph Road, Odenton, Md. 21113-1397
(410) 551-5000

Gibraltar
Ralph Wilson Plastics Co., 600 General Bruce
Dr., Temple, Texas 76504
(800) 433-3222

Swell
Formica, 10155 Reading Road,
Cincinnati, Ohio 45241
(800) 367-6422


