
Get a competitive edge
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U
nderstanding the three m

ain influencing 
factors and how

 they interrelate is crucial to 
m

aking the best finishing selection.

!

Key
 success criteria for your application

M
anufacturing process 

Working w
ith geometries/curva

tu
re

s

Finishing 
option

A
 num

ber of factors im
pact your ability to reach your 

goals for a specific application. M
anufacturing process, 

core m
aterial, lam

inate and finishing all play im
portant 

roles and influence each other. S
electing the optim

al  
finishing has a distinct and profound im

pact, w
hich is w

hy 
D

IA
B

 offers this finishing know
ledge guide based on our 

w
ide range of finishing options – in com

bination w
ith  

our broad com
petence in core m

aterials, com
posites 

design and m
anufacturing – to ensure you get an optim

al 
selection. 

C
hoosing the optim

al finishing 
for a com

petitive edge
H

ow
 do you define “com

petitive edge”? Is it w
hen you can save m

oney on your applications? 
O

r w
hen you surpass quality or w

eight goals? M
ost likely it is a specific com

bination of several 
strategic criteria that give your applications the edge.

This m
aterial outlines how

 to approach finishing selection 
as w

ell as introduces the m
ain groups and com

binations 
D

IA
B

 offers. It also helps you clarify the particular edge 
you w

ant for your application since this directly im
pacts 

the solution w
e propose. This is far from

 off-the-shelf, 
one-size-fits-all solutions. This is a springboard for detailed 
discussions that w

e as experts w
ould like to have w

ith 
you to find an optim

al solution to fit your needs.

Finishing refers to the possibility to shape and design 
structural core m

aterials to suit application needs, w
hether 

related to processing, design, w
eight or surface finishing, 

for instance. You can choose from
 a w

ide range of cuts, 
grooves, perforations, kerfs, etc. in different patterns, each 
serving a specific purpose.

S
o, w

hy does finishing play such an im
portant role in 

application success? S
im

ply put, the right finishing saves 
you tim

e, m
oney and resources. 

W
hy finishing m

atters

3 factors influencing 
finishing selection 
A

nalyzing the three m
ain influencing factors —

 success criteria, m
anufacturing process 

and geom
etries/curvatures —

 w
ill help you decide w

hich finishing to use to im
prove your 

application’s perform
ance. 

A
s you begin to evaluate and m

ake decisions based on 
these factors, it is im

portant to understand that they  
relate in unique w

ays depending on the type of application 
– m

eaning that each factor can influence the others. This 
is w

hy a straightforw
ard know

ledge guide, coupled w
ith 

D
IA

B
 experience, is invaluable. The follow

ing pages w
ill 

give you a good basis for understanding and discussing 
the im

pact these factors have on your finishing selection.

The benefits of choosing a suitable finishing option include 
cost-effectiveness and efficiency in creating curvature as 
w

ell as the elim
ination of the need for external flow

 m
edia.

O
f course, different finishing options provide different 

benefits depending on a variety of factors, w
hich is w

hy it 
is so im

portant to strategically choose a finishing option 
that fits your needs and circum

stances.

B
efore you dive into your analysis, also note that the 

overall form
, function and purpose of your application w

ill 
determ

ine to a great extent w
hat you can accom

plish in 
term

s of m
eeting various criteria and w

hich options you 
can choose. D

esign is a very com
prehensive and com

plex 
elem

ent, w
hich w

e do not bring into the finishing selection 
process 

other 
than 

how
 

the 
application’s 

geom
etry  

influences the selection of finishing.
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W
hat are the key success criteria for your application?

W
hich m

anufacturing process do you use? 

Key
 success criteria for your application

M
anufacturing process 

Working w
ith geometries/curva

tu
re

s

W
eight

W
eight is of key im

portance for m
any applications. In this 

case, you m
ay be interested in a finishing com

bination 
w

ith low
 resin consum

ption. W
eight as a key criterion 

often im
pacts the process m

anufacturing speed and total 
cost of the com

posite part.

C
ost

W
hen cost is a decisive factor, the best option is to select 

a finishing com
bination suitable for faster m

anufacturing, 
involving short lay-up tim

e and fast resin flow
. This de-

creases the throughput tim
e in serial production. H

aving 
cost as a m

ain driver can im
pact the resin consum

ption, 
w

eight and surface finish of the ready part.

S
urface finish

S
urface finish is a subjective criterion and needs to be 

discussed thoroughly to understand the requirem
ents for 

the application. To obtain a high surface finish, the lay-up 
tim

e is usually a bit longer. A
dditionally, the resin con-

sum
ption m

ay be higher, as w
ell as the cost for consum

-
ables and m

aterials.

E
nvironm

ent
D

ue to environm
ental regulations and dem

ands placed 
on w

orking conditions during processing, environm
ent is 

a factor m
any m

ust consider for their applications. U
sing 

a closed process decreases the am
ount of w

aste and 
also im

proves the w
orking environm

ent.

Q
uality

Q
uality level is naturally an im

portant success criterion. 
D

epending on the type of application, operational re-
quirem

ents and expected operational lifetim
e, it has an 

im
portant im

pact on the process selection.

The right finishing option and m
anufacturing process 

m
ake a big difference in reaching your goals. O

f course, 
in order to hit a target, it helps to see it clearly. That is w

hy 
it is vital to start by clearly defining the success criteria for 
the application. 

There are five m
ain factors to consider: w

eight, cost, sur-
face finish, environm

ent and quality. M
ost likely, you w

ill 
have a com

bination of requirem
ents for your application 

so it is im
portant to understand how

 each one influences 
the others. O

nce you see w
here your application is posi-

tioned w
ithin the illustration below

, you have the founda-
tion 

for 
determ

ining 
w

hich 
processes 

and 
finishing 

options are the best m
atch for achieving your unique 

criteria com
bination. D

IA
B

’s experts are alw
ays available 

to help you better understand the cross-influences so you 
can m

ake the m
ost accurate assessm

ent of your criteria 
positioning.

The finishing option you choose significantly im
pacts the 

m
anufacturing process you choose and vice versa. That is 

w
hy it is im

portant to know
 w

hich questions to ask before 
you m

ake your selection. For exam
ple, is resin flow

 a criti-
cal part of your process? Is air evacuation im

portant? Etc.

The m
ost com

m
on types of processes used in com

posite 
m

anufacturing of larger products are: 

Infusion and C
losed M

olding
U

ses tw
o m

olds (Infusion uses a vacuum
 bag as top 

m
old) and a pressure difference (vacuum

) to saturate 
lam

inates and core.

H
and lay-up

W
etting out lam

inates m
anually w

ith a roller in a m
old. 

The process is repeated w
ith curing in betw

een until the 
intended thickness is achieved.

Vacuum
 bagging

A sem
i-step process used to draw

 out excessive resin and 
unw

anted air w
hile com

pressing the part to get a good 
lam

inate/bonding.

H
aving defined your key success criteria and under-

standing how
 process and geom

etry relate, choosing 
the best finishing becom

es a m
uch less daunting task. 

The key is to have an understanding of how
 the various 

finishing options help you optim
ize your application – from

 
resin distribution and form

able finishing options to the 
advantages of plain sheets and m

ore. B
ased on the 

inform
ation given here, you should now

 have a good 
base to go deeper into the different options and suitable 
finishing com

binations.

Q
uality

E
nviron- 
m

ent

S
urface  
Finish

W
eight C

ost

W
hat is the shape of your application?

Each finishing option is best suited to a particular type of 
geom

etry/curvature. D
IA

B
 has developed unique solu-

tions specially suited to fit the needs of single- and double-
curved designs so you can get the best perform

ance out 
of every application. N

aturally, you can have different 

finishing 
options 

w
ithin 

the 
sam

e 
application 

if 
the  

geom
etry of the application is not uniform

. If the shape is 
very com

plex, w
e propose using C

om
puter N

um
erical 

C
ontrolled m

achining (C
N

C
).

In the follow
ing pages, you can gain an overview

 of finish-
ing options and how

 they are suited to the criteria and 
influencing factors you need to address. 

Yet, w
ith all the factors that play an im

portant role in 
application success and the m

yriad com
binations and 

variations involved, D
IA

B
 highly recom

m
ends an expert 

consultation to help you take a holistic view
 for a com

plete 
and optim

ized solution.

C
ore bedding

Sim
ilar to vacuum

 bagging, core bedding is used to facili-
tate good bonding betw

een cured lam
inate and core. 

S
pray lay-up

U
sing a chopper gun, a fiber row

ing is chopped up in 
shorter strands and is sim

ultaneously saturated w
ith resin, 

after w
hich the lam

inate is com
pressed w

ith a steel roller.

P
repreg, resin preim

pregnated fibers
The process involves curing the m

aterial by adding heat 
and pressure.

O
ne-off

O
therw

ise know
n as strip planking, this m

anufacturing 
technique builds up the product from

 the very beginning 
on a fram

ew
ork, w

hich is covered w
ith planks m

ade of 
foam

 core m
aterial. A

fter sanding and grinding, the part 
is lam

inated, cured and sanded repeatedly until a satis-
factory sandw

ich is achieved.

W
ith all the factors that play an im

portant 
role in application success, D

IA
B

 highly 
recom

m
ends an expert consultation to help 

you take a holistic view
 for a com

plete and 
optim

ized solution. 

!

C
ost

Exploring your ideal finishing options

Key
 success criteria for your application

M
anufacturing process 

Working w
ith geometries/curva

tu
re

s

Finishing 
option

Finishing 
option

Key
 success criteria for your application

M
anufacturing process 

Working w
ith geometries/curva

tu
re

s
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O
D

C

R
esin distribution options 

P
erforations (P

FC
): avoiding trapped air and  

ensuring w
et-out 

W
hen installing large sheets of rigid core, it is im

portant 
there is no air trapped under the core. To avoid having air 
trapped 

betw
een 

the 
core 

and 
the 

lam
inate, 

sm
all  

perforations or grooves are often added sym
m

etrically  
to the core. This technique is com

m
only used w

hen  
doing hand lay-up, vacuum

 bagging or w
hen using core 

bedding adhesives. In an infusion process, the perforations 
w

ill transfer resin from
 one side of the core to the other – 

ensuring both sides are w
etted out and avoiding trapped 

air as w
ell. D

epending on the process m
ethod and  

m
aterials involved, different kinds of perforated sheets 

are available to fit both size and orientation.
P

erforations

O
verview

 of finishing options

P
lain sheets: w

here finishing starts
If possible, using a plain sheet is the m

ost effective w
ay 

to utilize a core w
ith regards to m

aterial properties. 
H

ow
ever, plain m

aterials usually do not fit m
anufacturing 

processes or applications w
ithout m

achining (adaptation). 
In the m

achining or finishing process, a core m
aterial 

starts off as a plain sheet before it is perforated, grooved, 
slitted or w

hatever is needed to m
ake it as functional as 

possible for the end user’s application or process.

P
lain S

heet 

Form
able finishing options: 

creating curves
G

rid-scored m
aterials

M
any com

posite applications have a com
plex shape, and 

grid-scored m
aterial is com

m
only used to m

ake the core 
m

aterial conform
 easily to the m

old. 

Each finishing option is suited to specific functions, criteria, m
aterials and thicknesses. The overview

 
presented here w

ill give you valuable insight into w
hich options are suitable for you. U

se it as a quick 
reference guide or as a springboard for discussions w

ith expert consultants w
hen m

aking your decision. 
N

ote: the options below
 are m

ost often used in com
bination.

G
rid-scored m

aterials contain a cut pattern on one side of 
the core – both lengthw

ise and crossw
ise – creating sm

all 
blocks. The blocks are held together by a lightw

eight  
fiberglass scrim

, creating a very flexible core sheet. 

G
rid-scored m

aterials are divided into several subgroups 
w

ith different purposes. G
S

W
, etc. have unique cut 

shapes and w
idths for instance.

O
ne-directional cut m

aterials
O

D
C

 (one-directional cut) m
aterials are a subgroup of 

G
S

C
 w

ith the distinct characteristic of having cuts in only 
one direction. This configuration creates "rods" rather than 
sm

all blocks.

R
ecom

m
ended placem

ent  
in curved m

olds (U
- or V-cut)

S
ingle-cut m

aterials
The num

ber and size of cuts have an im
pact on the 

am
ount of resin the core takes up. This is especially 

im
portant on curved surfaces w

here the cuts w
ill close or 

open up to allow
 the sheet to contour to a particular 

shape. In order to reduce the num
ber of cuts to a m

ini-
m

um
, a single-cut configuration can be of interest (O

D
C

, 
m

entioned 
above, 

yields 
sim

ilar 
benefits). 

S
ingle-cut 

sheets are scored longitudinally on one side and trans-
versely on the opposite side, creating a perforation that 
enables air and resin to flow

. 

G
S

C

S
C

C

D
C

C

D
ouble-cut m

aterials 
To introduce curvature into panels w

ithout applying a 
scrim

, the double-cut contour configuration is often used. 
W

ith double-cut, the core is cut in a 0-90 grid pattern on 
both sides of the core w

ith a 50%
 offset betw

een the 
sides and the cut extending to 55%

 to 60%
 of the thick-

ness of the core. A
s w

ith single-cut contours, the cuts  
overlap, allow

ing air and resin to easily flow
 through the core. 

Therm
oform

ing 
For curved panels in w

hich uncut m
aterial is w

anted, the 
only w

ay to use rigid sheet is to therm
oform

 the core into 
the proper shape. This can only be done w

ith foam
 cores. 

Therm
oform

ing is a rather com
plicated process that is 

usually tim
e-consum

ing and costly. Yet, w
hen w

eight 
and quality are prioritized m

ore than cost, it is a very 
interesting alternative.

Infusion

G
rooved and perforated m

aterials 
(G

R
C

, G
R

V, G
P

C
) 

W
hen vacuum

 infusion w
as first introduced, it often incor-

porated a separate infusion m
edium

 on the surface of the 
lam

inate. H
ow

ever, it soon becam
e apparent that the core 

itself, if grooved and perforated properly, could act as this 
infusion m

edium
. There are a variety of options to choose 

from
, allow

ing the user to pick w
hich is m

ost suitable for 
the process/application.

The various options for grooves and perforations can be 
successfully com

bined w
ith form

able options such as 
grid-scored m

aterial.

Finishing G
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Form
ables

G
rid-scored m

aterial
D

ouble-cut m
aterial

O
ne-directional cut m

aterial

G
rid-scored m

aterial w
ith scrim

D
ouble contour 

O
ne-directional cut m

aterial w
ith scrim

C
ut pattern on one side of the core, both 

lengthw
ise and crossw

ise, creating sm
all 

blocks. or rods, depending on configura-
tion chosen. The blocks are held together 
by a lightw

eight fiberglass scrim
, creating 

a very flexible core sheet.

C
ut pattern in w

hich both sides of the  
core are cut in both directions to a depth 
of 55-60%

 of the core thickness, creating 
a som

ew
hat flexible core sheet.

O
ne-directional cut m

aterial is cut in one 
direction only, thus reducing the am

ount of 
cuts by 50%

. H
ow

ever, it bends in single-
curved applications only.

A
pplication 

B
onding core to sim

ple or slightly com
plex 

surfaces. M
ay be used w

ith a chopped 
m

at bedding layer, but vacuum
 bagging  

or bedding into core bedding adhesive is 
strongly recom

m
ended to fill the cuts  

betw
een blocks.

 B
onding the core to very sim

ple or  
m

inim
ally com

plex shapes. C
an be used 

w
ith chopped strand m

at bed layers,  
but vacuum

 bagging or bonding w
ith  

core bedding adhesive is recom
m

ended  
to fill the cuts.

U
sed in blades – usually in com

bination 
w

ith grooved m
aterial or a flow

 m
edia.

M
olding P

rocess
• H

and Lay-U
p

• C
losed M

olding
• P

ress M
olding

• Vacuum
 B

agging

• H
and Lay-U

p
• C

losed M
olding

• Vacuum
 B

agging

• Infusion
• C

losed m
olding

R
esin D

istribution Finishing O
ptions

G
P

C
G

R
C

P
FC

G
rooved and perforated com

bination 
G

rooved m
aterial 

P
erforated

G
rooves on either one or both sides of the 

core com
bined w

ith 2 m
m

 diam
eter square 

grid perforations. G
rooves are available 

lengthw
ise and/or crossw

ise w
ith 20 m

m
 

spacing betw
een the grooves.

G
roove patterns in the sheet surface. 

G
rooves are available on one or on both 

sides of the core. 
The direction of the grooves can be:
• C

ross
• Longitudinal only
• Transverse only

P
erforations in the sheet ranging in dia-

m
eter from

 1.6 m
m

 to 3.2 m
m

 depending 
on core thickness and density. Perforations 
are available in a variety of configurations.

A
pplication 

S
pecially intended for resin infusion and 

closed m
olding processes. P

rovides opti-
m

um
 flow

 speed and secure w
et-out.

Intended to allow
 resin to flow

 in closed 
m

olding applications such as infusion as 
w

ell as expel trapped air.

 P
erforations are designed to release 

trapped air from
 under the core and/or al-

low
 resin to flow

 from
 one side of the core 

to the other.

M
olding P

rocess
• Infusion
• C

losed M
olding

 • Infusion
• C

losed M
olding

 • P
repreg

• H
and Lay-U

p
• C

losed M
olding

• P
ress M

olding
• Infusion

C
om

binations
D

IA
B

 offers an alm
ost unlim

ited am
ount of finishing 

com
binations since m

ost options com
e in different m

easures.

The chart below
 gives you a quick view

 of the com
binations w

e 
recom

m
end for various applications, along w

ith the m
ain drivers 

for each one. N
ote: the list p

rovides only an initial direction for 
the various options you can choose. A

lw
ays consult D

IA
B

 to get 
further and deeper advice on choosing the optim

al finishing.

U
S

E
 FO

R
Large superstructures,  

flooring and panels
S

m
all-series production  
and prototyping

Large-series m
arine  

and industrial applications
W

ind blades  
and single-curve applications

N
acelles and big-volum

e  
industrial applications

M
A

IN
 D

R
IVE

R
S

C
ost

A
daptable and easy to w

ork w
ith

S
hape &

 finish
C

ost
C

ost

C
ost

C
ritical

Im
portant

Im
portant

C
ritical

C
ritical

S
urface finish

N
ot critical

N
ot critical

C
ritical

N
ot critical

N
ot critical

W
eight

Im
portant

N
ot critical

Im
portant

Im
portant

N
ot critical

R
esin consum

ption
Im

portant
N

ot critical
Im

portant
Im

portant
Im

portant

P
rocess

C
losed m

olding
H

and lay-up
C

losed  m
olding

C
losed  m

olding
C

losed m
olding

C
ycle tim

es
S

hort
N

 /A
Im

portant
Im

portant
Im

portant

C
O

M
B

IN
ATIO

N
G

R
C

G
S

C
G

S
C

/G
P

C
 

O
D

C
G

S
C

/G
R

C

D
escription

G
rooved m

aterial
G

rid-scored m
aterial 

suitable for various curvatures
G

rid scores or plain sheet in com
bination 

w
ith grooves and perforations

S
cores in one direction; G

R
C

 and G
P

C
 

can be suitable com
binations 

G
rid scores in com

bination w
ith grooves 

or grooves and perforations

G
lossary

P
S

C
 

P
lain sheets

B
S

C
 

B
onded sheets

G
S

C
 

G
rid-scored m

aterial w
ith scrim

O
D

C
 

O
ne-directional cut m

aterial w
ith scrim

D
C

C
 

D
ouble-cut contour (no scrim

)

S
C

C
 

S
ingle-cut contour

P
FC

 
P

erforated
G

R
C

 
G

rooved m
aterial

G
R

V 
V-grooved M

aterial
G

P
C

 
G

rooved and perforated com
bination

Find the perfect core!
For m

ore finishing options, please visit our w
ebsite  

d
iabg

roup.com
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Further support for optim
izing  

your applications
C

om
bining finishing options 

for top perform
ance

K
its

To realize the full benefits for your application – including 
increased efficiency, low

er cost and im
proved quality – 

finishing should be used in com
bination w

ith the right kit. 
W

ith D
IA

B
’s unrivaled kit concept, each piece is pre-cut, 

shaped and form
ed as necessary and num

bered to fit 
exactly into its designated place in the m

old – elim
inating 

the need for on-site shaping and cutting of flat sheets. 
The kit can consist of sheets only or 3D

 shapes m
ade 

w
ith C

N
C

 m
achining.

D
IA

B
 Technical S

ervices
Technical S

ervices m
akes sure our custom

ers get the 
m

ost out of their com
posite solution. Technical S

ervices 
is an excellent speaking partner in term

s of core, kits and 
finishing selection, assisting our custom

ers in optim
izing 

the full solution.

C
om

posites C
onsulting G

roup, C
C

G
C

om
posites C

onsulting G
roup, an independent D

IA
B

 
G

roup com
pany, provides w

orld-class com
posite services 

to com
panies w

ith a desire to m
ake innovative products 

in com
posites. Extensive engineering and m

anufacturing 
experience from

 a w
ide range of industries and a broad 

understanding 
of 

custom
ers’ 

requirem
ents 

enables 
C

C
G

 to provide a com
plete set of specialty com

posite 
technology services including design, engineering, testing, 
tooling, process optim

ization and training.

A
s you can see, finishing is both a vital and com

plex elem
ent influencing success for 

your application. W
e hope this guide helps you better understand the options available to 

you as w
ell as the factors influencing your decision. O

f course, there are other elem
ents to 

consider for optim
izing your applications, including m

aterial selection and kits. W
ith these, 

as in everything, D
IA

B
’s goal is to help you every step of the w

ay. That is w
hy w

e prioritize 
solutions and services to help you reach your overall goal. P

lease feel free to contact us to 
learn m

ore.

To achieve the best results, form
ables and resin distributors are norm

ally used 
in com

binations to fit each application's specific needs —
 giving you a virtually 

boundless range of possibilities. These quick reference charts are helpful tools 
for narrow

ing your scope to the best possible choice for your application based 
on w

hat you have determ
ined as your m

ain drivers. You w
ill find quick guides  

to our form
able and resin distribution finishing options as w

ell as a handy  
reference chart for som

e of D
IA

B
’s m

ost used com
binations.

Key
 success criteria for your application

M
anufacturing process 

Working w
ith geometries/curva

tu
re

s

Finishing 
option

ccg-com
posites.com
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Core materials | Knowledge | Kits | Processing | Engineering | Training | 
Global presence – local service

DIAB, Divinycell, Matrix and ProBalsa are registered 
trademarks in countries all over the world. diabgroup.com

DIAB Group

Box 201
SE-312 22 Laholm, Sweden

Phone: +46 (0)430 163 00
Fax: +46 (0)430 163 96
E-mail: info@se.diabgroup.com

Making you more 
competitive
DIAB is a world-leading supplier of sandwich composite 
solutions that make our customers’ products stronger, 
lighter and more competitive. Our extensive experience 
in providing sandwich composite solutions to customers 
has made DIAB a leading partner in the sandwich  
composite industry. DIAB’s solutions combine  
high-performance core materials, value-added kits, 
engineering and process services.


