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The best surface treatment is applied to each tap depending on the tapping purpose.
Characteristics and effectiveness of surface treatment are introduced at next section.
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This treatment was proceed by using HOMO furnace of LEED AND NORTHUP
company USA in 1938, and it is called HOMO treatment. This treatment is also
called vapor treatment and steam treatment. Through this treatment, Fe304 layer of
blue black color is produced over the tool surface.
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Thickness of oxide layer and the time of treatment
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SNIERFRE, Treatment time

Oxidization treatment produces porous layer an tool's surface. This porous layer
working as oil pocket keeps to reduce friction, to avoid welding and to improve the
surface roughness of internal screw. Moreover, longer tool life is expected because
the treatment reduces the remaining stress of HSS tools.
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This treatment does not increase the hardness on tool surface. Using the furnace of
YAMAWA original design and choosing the proper treatment time, we have been
marked good result of oxidizing for YAMAWA HSS tools.
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Stainless steel and low carbon steel are the material that as easy to get welding. We
are applying this treatment to the special purpose taps for these materials to get good
result. Further due to the reduction of friction resistance,

this treatment has good result for wide range of steel type material.
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We combine oxidizing with nitriding for the taps designed for such steel and alloy tool
steel. This double treatment how work good reputation of the market.

.@ﬂ:mfg@;‘ﬂ%/ﬁﬁciency of oxide treatment

EIBIZE4E Cutting condition
P
Tap
AT ATAL
Material
TR

Hole size
RQUITRE :
Tapping Length
SIHLEE
Tapping Speed
Sl
Cutting oil
FEFARER
Tapping Machine

1500 [— 1 SU-SP,/M8X1.25,/P2

1 SUS304 (165~171HB)
@®6.8mm
12mm (IED7V)

12mm (through hole)
*7.2m/min

1000 —

L AKIEELER
Non-water soluble oil

ICONCH v EVIRYY
CNC tapping machine

500 [—

Number of tapped holes \$# I KIC S

RNER
(Sufttr)
SU (Bright)

BAEAIEG

Oxide treated
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The best surface treatment is applied for each tap depending on the tapping purpose.
Now, characteristics and effectiveness of surface treatment are introduced at next
section.

BWZ1{EALIE Nitriding
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In this treatment, we have Nitrogen and Carbon soak into the surface of HSS tools,
and react with chemical of HSS material to react hard nitride. There are 3 method in
the treatment, as composition gas method, salt bath nitride method and ion nitride
method.
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Salt bath nitride treatment is shifted into gas nitride treatment method because of
cyanic environmental pollution.
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The temperature of treatment is 500 to 550 degree. Hardness and depth of the
treatment can be controlled by active nitrogen concentration and reaction time.
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Depth and hardness of Nitride Surface Treatment
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OTIEREDRES [E1000~1300HY EHSST EDERMLIEHE & #I850HV
(65.5HRC) D1 5L FEIED . MHEEFEMEDE_LICZIRNDDIEN
TEXRENSEEDCS. WINTHEEDRMNINS KD, &
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The high hardness of tool surface minimize chemical attraction resulty is less welding

and the resulting of friction resistance Great improvement is expected in tool's
performance.
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We have found out the best combinations of hardness and toughness through our
treatment technology
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The nitriding treatment will be widely applicable to workpiece materials such as gray
cast irons, special cast irons, aluminum diecastings with higher silicone content,
copper alloys, and resinoids (plastics), these materials produce small segmental chips
and are very abrasive.
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We combine nitrogen and oxidizing for comparatively sticky material suzh as high
carbon steel and refined alloy steel. This double treatment improve the chipping
resistance and have won good reputation.

BZE{ENEBEOMR Efficiency of Nitride Treatment

wgu%ﬁ:/Cuding condition

5w I FC-OHM8X1.25
Tap Plug tap, FC-O M8X1.25
#RINTHHHL - FC250
Material
TRE
Hole size
RUITRTE :
Tapping Length
YIELRE
Tapping Speed
CIEBHA] : KEEIEDRE (RRER201)
Cutting oil ~ Water Soluble cutting oil (X20)
{ER : CNCYvEY I
Tapping Machine  CNC tapping machine

3000 —

®6.8mm

12mm GEDJV)
12 mm (through hole)

12m/min

2000 —

1000 —

Number of tapped holes \ S INKIC D

HEIEm
(FC-Oft#p)
FC-O (Bright)

Z{LER
Nitrided
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The best surface treatment is applied for each tap depending on the tapping purpose.
Now, characteristics and effectiveness of surface treatment are introduced at next
section.

HE. TEOSRERPHEEICTTNL. TRORELES UCEKE
HCRDEET—T « VIDBR CVE T, FEACIHMEFHREEL (CVD)
EWEFEEL(PVD) DD DY v TICBVWTIIYBEE ANS ERT
NCLFEY,

High speed cutting and hard-to-machine cutting are the recent technology. To meet this
tendency, the hard layer coating by vapor deposition over tool's surface has become
popular. There are two coating methods, CVD and PVD.

12. 7w JOFXREUNIE,“Surface Treatment

.%IE*E‘-%;%/ Physical Vapor Deposition

OBEZE (1 X10-3~10-4tor) BN CREYE (T ZIMNER. RESTE.
WEICL>TA A /MU TFZERESEDHETT,

Inside of the container of high vacuum, are heat vapor deposition material and vapor it.
And we vapor deposit particles ionized by electric discharge on tool's surface.
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Due to its low reaction temperature (lower than 500°C), PVD makes little change of
shape and hardness to HSS tools.
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PVD is mainly used for tap.
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We have adopted iron plating method, and are coating thin layer (1-4um) over our
HSS and carbide tools. This layer processed by this method is very high in its
adherence and its wear resistance.

B—5 1« > DIRE E4F% The features and classification of coating

____ BRE Classification

g Z{LF 5 >/ (TiN) RE(LF &~/ (TICN) E{LF 57 IV L(TIAIN) Z{Eo0OL(CrN)
8% Features == Titanium nitride (TiN) Titanium carbonitride (TiICN) Titanium nitride aluminum (TiAIN) Hard chromium plating (CrN)
FEIE S (HV),~Vickers Hardness 2000~2400 3000~3500 2300~2700 1800~2200
THEEFEIE, Wear resistance R Good 8 Excellent 8 Excellent Afi,/Normal
T #5E(I 14~ Welding resistance B Good B Good B Good 8 Excellent
2414, Heat resistance B Good Mt/ 'Normal 8 Excellent 8 Excellent
THEL{E 1 Acid resistance B Good At/ 'Normal 8 Excellent B Good
BEMFE Slippery B Good {8 Excellent B Good {8 Excellent
TR T IV—2T L—Blue Dray " N ) - o e
48, Color d—JU K. Gold KA A vioket INAZF LW b Violet 2 )LIK—silver
&=, Carbon Steels k34, Carbon Steels 2T A, stainless Steels | i,/ Copper
7 ILZ$5E/, Aluminum forging | B8, Hard Steels #58% Cast Irons
FIRFINTAEFL Workpiece materials ATV LA stainless Steels
7 L= H5ER. Aluminum forging
8% Cast Irons
#1f - HR.Brass - Bronze

E RMOE (8 - B - ) [F4ER0 -7 « I DORTOEMEHET Y. LWINOERADI—7 « > JHHSSUIH TEDRE S #1850HV (65.5HRC) 1 E{LAMERMEES (1000~1300HV) [CHEAIFRICEEL

MHEEFEN. MaEh. BRERRIEFCREBHRISDET .

Note: Evaluation (tri-level) of characteristic features is just comparative of these four coatings, TiN, TiCN, TiAIN, and CrN, in the table. These coatings have great advantages of wear resistance, welding
resistance, and reduced friction resistance. The values of vickers hardness are also higher than the heat treatment or nitriding of HSS cutting tools from the table.

B TiNLIBDZIR . The efficiency of TiN coating

1500

1000

500

Number of tapped holes \$& I IKHCG oy

w‘ﬁ“%ﬁ:/Cutting condition
g7
Tap
HWANTH#
Work piece
TR

Hole size
RUITRSE :
Tapping length
VIEEE
Cutting speed
DA
Fluid
ezt 1

Machine

T F-SLP2 M6 X1
. 845C (213~222HB)

®»5mm

: 30m/min

B S

CNC tapping Machine

IR
(F-SL{t#%)
F-SL (Bright)

TiNUER
(TiN coated)

14mm (G&D 71 Through hole)

Water soluble cutting oil
IONCHYEVIRYY

ETICNALIEDIIR, The efficiency of TiCN coating
wﬁu%‘#/Cutting condition

60000

45000

30000

15000

Number of tapped holes \ TN KFC Y

AT

Work piece

LRt

v
Tap

N-RS G7P P2 M6 X1
- ADC12

TR © ¢ 5.54mm

Hole size
RUITRE :
Tapping length

VIEIRE
Cutting speed

T

14mm (&b 73 through hole)
15m/min

* KA A
Water soluble cutting oil

ICONCHwEVIRYY
CNC tapping Machine

Fluid

Machine

IR

(Bright)

TICNALEER

(TiCN coated)
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