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MUGEN-COATING PREMIUM has brought the tool life extension
forthe machining of hight hardened steels.

It is suited for hardened steels from 48 to 65 HRC with high
coating hardness: 3,600Hv and oxidation onset temperature:
1,300deqg C

MUGEN-COATING consists of TIAIN (Titanium Aluminum
Nitride) with coating hardness: 3,400Hv and oxidation onset
temperature: 1,100deq. C. It covers wide range of work materials
such as hardened steels, pre-hardened steels, raw materials
and even coppers as being strong tool wear resistance and
lubricating ability.

X-COATING consists of TIiCN (Titanium Carbon Nitride) with
coating hardness: 3,000Hv and high adhesion.

It is recommended for general use of various matenals at less
than 100m/min cutting speed with coolant fluid.

DLC (Diamond like Carbon) is a carbon coating similar to
diamond coating.

It is suited for the high accurate surface milling of Aluminum
by the features of high coating hardness: 6,000Hv, low friction
coefficient: 0.1 and strong welding resistance by smooth surface:
Ra0.02 micro meter.

Stable quality brought by strong wear-resistance and stickiness
of pure diamond free from bond and impurity.
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.;?Eﬂﬁﬁ‘éﬁiin Coated Cemented Carbide End Mill
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Coated Cemented Carbide End Mill is the cutting tool that one or more layers of coating materials such as carbide, nitride, oxide or
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diamond are chemically or physically adhered on flutes. Most suitable type of coating can be selected from among variety of coatings, E

which should be fit for the work material.
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MUGEN COATING PREMIUM, improved from existing Mugen coating is suited for direct machining of hardened steels with extended
tool life. By the hardness Hv3,600 and the oxidation temperature 1,300deq.C, it is recommended for hard materials from 48 to 65

HRC.
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Features of NS End Mill

. %I‘Eiﬁg MUGEN-COATING
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MUGEN-COATING with the hardness Hv3,400 and the oxidation temperature 1,100deg.C, based on TiAIN (Titanium Aluminum
Nitride) is recommended for various materials such as hardened steel(60HRC),pre-hardened steel, raw steel and copper because of
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strong wear-resistance and high lubricity. In addition, any kind of cutting fluid is available such as water soluble, oil, air blow and oil
mist.
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The ultra thin Micro Coating is exdusively developed for Micro Drill series. Under 1pm thickness with no impure substances on the
surface maintains the precise shape accuracy of Micro Drill as well as high performance by extended drilling life on steels include
stainless steels
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H XgE ( TiCN 2% ) XCOATING (TicN)
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X COATING is based on TiICN{Titanium Carbon Nitride). The hardness is Hv3,000 with strong adhesion but cutting speed higher than
100m/min is not recommended because the oxidation temperature is low at 500deg.C. Accordingly X COATING performs well at
medium cutting speed lower than 100m/min with water soluble cutting fluid.
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DLC (Diamond Like Carbon) COATING is very hard amorphous coating with similar characteristic as diamond. It is recommended for
the finishing of aluminum alloy as being high hardness Hv6,000, friction coeffident 0.1, smooth surface roughness Ra0.02pum and
with anti-welding feature. However it is not suited for steel materials but good for nonferrous metals because DLC s the carbon base
coating.

[ EEE::%E DIAMOND COATING
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DIAMOND COATING is a minute polycrystalline film, as hard as natural diamond and with strong wear-resistance. There is no limit
of tool shape as DIAMOND COATING is given on the Cemented Carbide surface. Stable coating quality has been ensured long tool
life against graphite and brittle materials by strong wear-resistance and adherence brought by pure diamond without binders and
impurities.
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