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ZPlexTM

Conformable Total Sandwich Preforms

Introduction and Application Guide
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ZPLEXTM Basics:  Raw Materials

Lessons: 

The fibers are usually eGlass, but could be any structural fiber desired.

The foam is Compliant, Chemically Resistant, Does not absorb resin, Crushes under pressure…but NOT 
vacuum…and Thermoplastic (will melt with heat, temp varies with type)

Eglass or other 
structural fibers.

PE Closed-Cell Foam 

ZPlexTM is NOT stitched.

ZPlexTM is a single fabric, woven in 
a single step, from many spools of 
yarn and foam. 

3TEX  3D weaving machines 
process the foam as if it were yarn.

Unlike stitching skins to a sheet of 
foam, the many flexible foam 
strands, and the fiber columns are 
actually part of the skins rather than 
stitches poked through them. 

This makes ZPlexTM far more 
conformable, eliminates 
delamination, and eliminates the 
cost of additional machines in the 
process. 
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ZPLEXTM Basics:  X.Y.Z. ’s

X- Weaving Production Direction 

93in std- Up to practical flat shipping limits.

Z-Thickness 
Direction –

.31in up to 
1.0in std

Lessons: 

The foam is in the width (Y) direction. 

The foam noodles are NOT tubes, but ARE closed cell foam.

The skins and the Z-columns are woven in one step.

Y-Width (noodle) Direction 

48in std- Up to 72in.

Certain Variants of ZPlexTM include 
angled structural fibers    to cross-brace 
the sandwich  in the Y-Z and X-Y planes.
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ZPLEXTM Basics:  How Big?

X- Weaving Production 
Direction 

93in std- Up to practical flat 
shipping limits.

Z-Thickness 
Direction –

.3 in up to 1.0 
in std

Lessons: 

ZPlexTM is woven, packaged,                   
stored, and shipped flat.

Roughly 4x8ft sheets std, but up to 72in wide 
and long as shipping and handling allows by 
special request.

Y-Width (noodle) Direction 

Higher Flow and Higher Strength

48in std- Up to 72in. Custom
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P3W-HX1255454

Other Styles, and also ZPlexTM Hybrid Carbon, and ChromatexTM Variants Available. 
Call for Pricing - 919 481 2500 

P3W-HX1233363

P3W-HX1245454

Enhanced Strength E-glass Variant Part Numbers  (Cr oss-braced Core)

P3W-HX110P3W-HX109P3W-HX1083232

P3W-HX107P3W-HX106P3W-HX1053254

P3W-HX111P3W-HX098P3W-HX1305454

P3W-HX104P3W-HX103P3W-HX1273276

1.0 (2x.5)0.5000.3750.25
Bottom Skin 

oz/yd2
Top Skin 

oz/yd2

Core Diameter (in)

Standard E-glass Variant Part Numbers
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Vacuum vs Foam
The closed cell nature of the foam makes it 
much like a birdcage full of 
balloons…under vacuum the balloons try 
to expand and break the cage.  Without the 
balloons  a vacuum bag would crush the 
birdcage, but with the balloons, the wires 
just get pinched between the balloons and 
the bag outside.

With ZPlexTM the fiber skins get crushed 
between the balloons (foam) and the bag 
because the foam is trying desperately to 
touch the inside of the bag.

Like most plastic membranes; with enough 
time, temp, and pressure drop, air can be 
pulled through the cell walls. So keep it 
cool, and don’t leave it under vacuum for 
hours. During infusion, manage the 
vacuum level using resin supply (see 
infusion Slides)

Atmosphere 
pushing against 
outside of Bag

Foam Cells trying to 
expand (pushing 
against fabric)

Fiber being crushed 
between foam and bag-

Air heading for the 
vacuum pump
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ZPlexTM Basics: Resin Flow Paths

Resin flows 2x faster parallel to the foams 
than perpendicularto the foams.

Noodles (y) �W
eaving 

D
ir (X

)�

Foams expand under hard vacuum filling 
corners becoming more square, and 

nearly but not quite closing flow paths.

Lessons:

•Resin Flows faster in the Width…so Plan your 
Resin Flow along the length of the noodles. 

•Flow paths open more with pressure and close 
some under vacuum…so oversupply the resin  by 
raising bucket above part, or pressure inject.

Resin paths between round foams at neutral 
pressure (like no vacuum, near resin inlet or with 

high bucket or injection)
VS �
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ZPlexTM Basics: Surfs Up
As with infusion of any sandwich, it is key to insure that the resin flow fronts in both skins move together.   Like 
with a wave of water, If the top out runs the bottom, the wave breaks and you get foam ( bubbles , porosity).

If the swell rises smoothly, then all’s clear. This photo shows a part with the bottom (tool side) flowing roughly 
3-1/2 thicknesses ahead of the top (bag side). Much more lead than this might result in springs of resin coming up 
from below, showing as spots which trap air between. This part was fully wet with no porosity. 3X thickness is 
pretty good,  Either side slightly faster is OK, but only up to 3 thicknesses of lead.

Infusion of  1.0in thick HX123 with VinylEster.

Techniques to match flow fronts:

Slow the fast skin: Softer bags and denser fabrics.

Speed up slow skin: Cauls, Tool face, and flow media.

Make sure both skins are supplied well if edge injecting.

If center (through thickness) injection, try inserting a few 
small tubes near inj port, or shrink the foam in that area 
slightly with hot air gun.
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ZPlexTM Basics: Wet Out

The eGlass fibers should nearly 
disappear when wet out properly.

This photo shows infusion shows 
ideal wet out of fibers, where only 
the foam, is visible, as if hovering.

Infusion of a double curved door section.

Note that no infusion media is 
needed and thus, no peel ply.
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Z-Columns Take the Loads

Once the resin cures however, the Z-column fibers become 
1000’s of stiff composite braces connecting the skins together.

Depending on the ZPlexTM style, and the resin content, the 
columns will be like a forest of rectangular trees,

Or 

Like a rows of trees connected by resin, or even cross-bracing 
fibers.

The skins are connected by the Z-Column fibers.

The foam is not structural at all. The structure is provided by the Z-columns.  Unlike 
foam, which provide only compression and shear strength, the columns also provide 

tensile strength.

This makes delamination of skin from core far more difficult.

While the resin is liquid or even in it’s crumbly green state, the columns 
are weak and will buckle (so don’t poke the part until it cools off).
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X vs Y Strength Differences

� Stronger �

and stiff
er , l

ike I-b
eams

� Less Strong � more flexible     

like a ladder on edge.

In-plane fiber content of the skins are very nearly equal, so the tensile behavior in X and Y should be much 
the same. However, the Z-columns and resin films between them are shaped so that extra shear strength and 
stiffness is gained in the Y direction which improves flexure in that direction. The shear strength in the Y-Z 
plane can be 2X to 3X that of the X-Z plane. In the angled fiber version shown below, shear strength has been 
measured at 90psi in X-Y and 300+psi in Y-Z. This is explained below and should be taken into account when
selecting the style and orientation of the parts produced.

Z

Y

X
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ZPlexTM Basics: “Welding” edges shut.
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The skins will now be pressed together by the vacuum 
because there is no longer any foam to separate them.

This allows closure of edges, drip lips, and 
openings/ports/scoops.
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ZPlexTM Basics: Edge Closure with Heat Gun

Heat gun and putty knife used to collapse foam at cut 
edges. 

Pinching foam with Putty knife blocks hot air 
penetration and determines the  depth of hemmed 
edge.

Note that this will work in the middle fo a panel as 
well but control is more difficult.

The skins are still connected by the Zfibers.
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ZPlexTM Basics: Quicker welding for higher volume parts.

Pull Mild vacuum.
(even 10inHg gets you 5psi force)

Hot Pattern
(1/4in thick steel cut to shape, 
heated to 350degF)  Needs 

enough thermal mass.
Silicone bag 

(takes the heat 
needs no tape)

1. Precut flat branding irons, keep them hot in a pizza oven, 

2. put them on top of  ZPlexTM on a Formica table, 

3. cover with a silicone vac bag and pull a light vacuum.

4. Count to 50 or 100

Heat weakens the cell walls, so 
Foam will collapse in 90sec

Even a lousy 
seal will do.

Any slick table you 
can put together
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Designing with ZPlextm
ex: Rectangular Hatch/Deck

Remember, ZPlex is like many 100’s of I-Beams.

Just like a hardwood flooring system, the many 
beams will flex least if the strength is across the 
shortest span.

The I-Beams in ZPlextm are formed between and 
parallel to the noodles. Therefore the noodles should 
run across the short way, i.e. from long edge to long 
edge. As shown �

The drip flange may be welded down or done using 
strips of normal fabrics or Y or H shapes from 3TEX

Welded perimeter –
thin drip lip

Normal 
full 

thickness
Z

Y

X
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Infusion with ZPlextm
Rectangular Hatch/Deck

Because the noodles should run across the short way for 
strength, i.e. from long edge to long edge. As shown.

The resin will flow fastest across the width. 

Perimeter to Center
In this case the resin is fed to both skins at the edge where the 
skins are together. This insures both skins are fed. Depending on 
the bag type, the tool face may run slightly faster. It is best that the 
tool side finishes just before the bag to push the last bubble out un-
mixed….otherwise the top could finish first and trap that bubble 
on the bottom at the center.

In nearly all infusion cases it is best that the resin gels shortly after 
flow completes. This minimizes the time the foam spends under 
max vacuum.

Note the angle of the 
flow front (bottom 

slightly faster)

Note raised resin supply 
(slight positive pressure)
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Infusion with ZPlextm
Rectangular Hatch/Deck

Because the noodles should run across the short way for 
strength, i.e. from long edge to long edge. As shown.

The resin will flow fastest across the width. 

Center to Perimeter
In this case, feeding resin to the top skin, we don’t want the 
resin to flow across the top first (that would trap the air in the 
bottom skin). Don’t speed up the flow on top with flow media. 
Several customers have injection ports in silicone bags in direct 
contact with the fabric (a resin nipple must be snapped off later)

If a very compliant bag is not sufficient to slow the top down 
enough that it is less resistant to go down between the noodles 
to the tool face, then steps should be taken to insure the resin
feeds the other side well. 

-Try heat gunning thru the thickness gently beneath the inlet 
stripe to shrink it partially. (leaves resin rich section)

-Try inserting a few small stubby tubes through the skin 
between the noodles along the center line. (leaves tubes in part)
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Infusion with ZPlextm
Rectangular Hatch/Deck

Because the noodles should run across the short way for 
strength, i.e. from long edge to long edge. As shown.

The resin will flow fastest across the width. 

Edge to Edge

In this case the resin is fed to both skins at the edge where they are 
together. This insures both skins are fed. Depending on the bag 
type, the tool face may run slightly faster. It is best that the tool 
side finishes just before the bag to push the last bubble out un-
mixed….otherwise the top could finish first and trap that bubble 
on the bottom at the far edge.

Pay attention to detail around the edges to avoid race tracking 
(resin flowing too fast around a slower region entrapping air).

In nearly all infusion cases it is best that the resin gels shortly after 
flow completes. This minimizes the time the foam spends under 
max vacuum.


