WHAT ARE LAMINATED SHEETS?
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Laminated sheets are made from base materials such as glass fiber, cotton, and paper which have a strengthening effect. The
materials are impregnated in an adjusted resin varnish and are dry treated. Several of these half-hardened sheets, called ‘pre-
peg’ are stacked and sandwiched between stainless steel sheets. Then, they are placed in a heating press to become the
finished product — completely hardened sheets. The lightweight but strong sheets excel in chemical resistance, electrical
properties and more. The composition of the base material and its combination with resin controls the performance of the
product. The uses for laminated sheets are vast. They serve as base material for electrical insulators, structural materials for
machines, and heat insulators. The NIKOLYTE® laminated sheet is the original creation of NIKKO KASEI, which has a long
business history. The company consistently conducts research to develop new products.

|1.000000 | the ettt et i e et

ooboooooooobomm@mmoboomooao
co0ooobooboooboo@oommoboooooon
ooooooooooomoboobooboobobooooo
oooooooobObooobomooboooboooboooo
ooooboomoobooooobooooooooooo
oMmooobobomooboomoobobooogon
coboboooooboooobooooobobomoooooo
toomooooooooboooo@moooooooao
tooooboooocooooboboooooooooooo

l2.000000

oobDoOO0o0oobO0Mmobooboooooooooo
ooooofoooobooooobooboomoooooon
obobOoobobcoooobOoobooooboboooan
ooboooooooOooboomoooooooooao
tbobOooombboobomooboooomoomooo
oooboooobooobooooooooboooooo
oboobooboooobooooob@ooobbooooo
ooobobmobooboomooooooooooan
oooobobooodoo

The base materials for the general laminated sheet are paper,
cotton, glass fiber, and carbon fiber. The fiber material is supplied
in the form of fabric, mat, etc. The various types of surface
treatment and weaving methods create many different products.
To enable continual production, the base material must be
produced in rolls. While many companies produce laminated
sheets using paper as the base material, NIKKO KASEI is unique in
that it focuses on using cotton fiber, glass fiber cloth, and chopped
strand mats as base materials. In addition, we offer laminated
sheets made with special fabric such as carbon cloth, non-woven
carbon fabric, and tetron cloth, which are chosen to precisely
match properties needs and purposes.
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The main ingredient of the laminated sheet is thermosetting resin.
Among such resins, phenolic resin and epoxy resin sheets
dominate the market for electrical insulators and structural
materials for machines. NIKKO KASEI also manufactures laminated
sheets using unsaturated polyester resin, melamine resin, silicone
resin, polymide resin, and inorganic resin, to meet the various
properties demands in the industrial field. By changing the mixture
of the resin in the manufacturing process, or by combining it with a
second material, we are able to increase electrical properties, flame
resistance, heat resistance, and processing properties.

goadodoon DDIECPubSSDThermal Evaluation and Classification of Electrical Insulation

goooooooo
Allowable maximum temperature

goooo
o, Illllﬂﬂ"l“lﬂlllll e

25000000
250 Classify at 25 00 interval



WHAT ARE LAMINATED SHEETS?

|3.00000000

tooooooooomoboobos3soooooomoooo
ooboooobooobOoo0oomoooobooobooooo
ooooooooboboboomoooooooooboooooon
oobooooooooooo

biooooooo

obooobbobmoboooooomooboonom™ooooa
oobboooobbooboOooobbobobooOoboooobooa
oobooo0ooboomooOobbbooooom oooooooa
ooooooboo0oooooboOoboobobooboOoOoOoboooo
boooomobooooob@mbooooooooobooooboo
oooobobbbbooooboo0m ooboboooooo oo
ooobooboobbobooooboooooboom oo

b2momoooomo

oboooobooobooooooo@m@muoomoooooooo
ooomobooobm20b0b00oooooooooooooo
ooobooooooobDoooobOooobomobogogon
obobooooooobooooooboooooooooodooan
ohoboooobooooobooooboomoooboooooon
coooooOooooOoooboooooooOoboboooboOoaon
oOoobooboobooooobooooboobooooooooon
oooboobooomoboobobobooooobooooboon
oooOoboomooooboooooooboooooooo oo
oobodooomobooooooooooooooooooon
oboooboooobo@oboobobooooooooooan
oomobobobooooooobooooa

b30oooo

o00oooOmooooooobbooooooooooooooon
oooooooodooooooobbobbboooooooobobooo
oooooboooooooboboooooboooa

0o1o00o0oo
fig1. Drier S I [
O O
Il |\
[\ @ [
/W |\
[\ @ [l
0o /W (\
Base material
[e6) ooooo
@QD\Q e
1

oooooo
Varnish vat

| ot et e

The laminated sheets manufacturing method can be divided into three
processes. First, the impregnated drying process creates the pre-peg,
then the press process stacks several sheets for thermosetting, and
last the final finishing process cuts the sheets into uniform sizes to be
laminated sheets.
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The product is impregnated in a concentrated varnish (liquid form of resin)
and is placed in a dryer. Simultaneously, the varnish solvent is evaporated
and the hardness of the resin is enhanced to a half-finished state. This is
called the pre-peg (dried to a point where the pre-pegs do not adhere to one
another at room temperature). Next, the pre-peg is cut into uniform sizes.
There are two types of dryers: the vertical and horizontal. The horizontal
dryer occupies more space but is able to dry in a shorter time. There are two
drying methods: a method which circulates hot air from steam and a radiation
method which circulates thermal-liquid (see the figure 1).
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An appropriate number of pre-peg sheets are stacked and sandwiched
between mirror-surfaced (stainless steel) sheets and placed in a multi-
platen press, as shown in the figure 2. Several sheets are placed on the
heating base of the laminated press. On top and underneath the sheets,
a cushioning material is added to equalize the distribution of pressure.
Heat and pressure are applied simultaneously until the resin is
thoroughly hardened. It is important to arrange a heating and pressure
schedule that is appropriate for the desired pre-peg performance. After
the heating process is complete, the sheets are cooled to room
temperature without releasing the pressure. Thermal conductivity
comes mainly from the heating base for both heating and cooling. It is
important to note that thermal conductivity is slowed by the need to
pass through the layers of sheets enroute to the center. After the
laminated sheets are taken out of the press, they are removed from the
mirrored sheets. Like the impregnated dryer, heat for the press base
generally comes from steam. However, heated oil is also used.
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In the finishing process, the laminated sheets are removed and excess
resin is trimmed off. Although it depends on the type of resin and base
material, the processing tools used for trimming are made of hard
metal tool or diamond tool.
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fig2. Multi-platen press
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