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Endmills

® CERAMATIC / Solid Ceramic EndMills - - M2
@ S-MILL / Solid Carbide EndMills -+« ---- M6
® Small Diameter Indexable Endmills - --- M8

Endmills
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CERAMATIC / Solid Ceramic EndMill

@ Extremely high speed machining for HRSA
materials with our durable SiAION grade "SX9"

® More than 15 times higher productivity than a
Carbide end mill

@ 4, 6 and 8 flutes are available

@ Unique patent pending design provides
toughness to the edge

RCE for HRSA materials »M4 RCS for Cast iron / HRSA materials =ms

@ Ceramic specialist's design

Helix angle

« Designed for the purpose of:
* 4-flute: toughness

« 6-flute: less tool pressure and

better chip evacuation

Helix angle
+ Designed for the purpose of:
« 4-flute: toughness
« 6/8-lute: less tool pressure and
better chip evacuation

Flute
« Three flute

SX9(SIALON)
» Well balanced for

toughness and options up
wear resistance to 8 flute
Bottom edge Flute End Gash Edge
« Unique shape « Optimized for HRSA * Bigger end gash + Added chamfer provides
provides toughness materials brings toughness toughness for cast iron machining

* Excellent toughness

inco 718

Dia 10mm - 6 flute Dia 12mm - 6 flute
10 250

15x 150
Productivity

3x

Productivity

o
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4
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Carbide Carbide

Cutting Speed (m/min) Cutting Speed (m/min)
Feed (mm/t) Feed (mm/t)
DOC (mm) . DOC (mm)

4-flute 6-flute 8-flute

l—-\ l Face Milling ~ Side Milling

Slotting Pocketing Ramping

Profiling Ramping
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® Recommend Cutting Conditions for HRSA material

L Cutting Speed (m/min) Feed Depth of cut | Width of cut
Application Grade | ¢ D. | Flute 150 600 1000 (mm/t) o () i (Gl Coolant
Face Milling 3/8" 1.4
1/2" 1.9
5/8" 2.4
3/4" 2.9 ORY
Ta N 8m |4/6/8 1 0.03 1.2 — >"'<
10mm 1.5 IN
12mm 1.8
16mm 2.4
20mm 3.0
Side Milling 3/8" 4.8 0.9
1/2" 6.4 1.3
5/8" 8.0 1.6
ac 3/4" 9.5 1.9 ORY
N 8m |4/6/8 I 0.03 4.0 0.8 >"'<
2 10mm 5.0 1.0 IN
12mn 6.0 1.2
16mn 8.0 1.6
20mn 10.0 2.0
Slotting 3/8" 2.4
1/2" 3.2
5/8" 4.0 oY
gm | 4 [ 0.03 2.0 — >"’<'
10mm 2.5 IN
12mm 3.0
16mm 4.0
N 3/8" 1.4
D: 1/2" 1.9
[ Ta 5/8" 2.4 RY
8m | 6 ] 0.03 1.2 — >"’<
10mm 1.5 IN
12mm 1.8
16mm 2.4
3/4" 2.9
t6m | ® 0.03 3.0 B
@ Recommended cutting conditions for Cast Iron
- Cutting Speed (m/min) Feed Depth of cut | Width of cut
Application Grade | ¢ D. | Flute 150 600 1000 (mm/o o (il o (i) Coolant
Face Milling 1/2" ‘ 2.4
5/8" Il 5.0 DRY
fas g ELIpYY 0.1 2.8 — Y/
12mm 3.0 N
16mm 4.0 =
20mm 5.0
Side Milling 1/2" 9.5 2.1
a 5/8" Il 11.9 26
== N 3/4" 14.3 3.2
a 12m | V%78 0.1 9.0 2.0
16mn 12.0 2.5 2
20mm 15.0 3.3 £
Slotting 1/2" 2.4 5
5/8" 4.0
> g ELRYYY I 0.1 4.8 —
| fa 12mn : 3.0
16mm 4.0
20mm 5.0

For Maximum Productivity

® A continuous cut is recommended. An interrupted cut may cause chipping or breakage.

® When using a Hydraulic or Shrink chuck, blow air to the arbor body, DON'T blow air to the endmill itself.
@ A Minimum speed of 300m/min is required. (Don't run at lower speed.)

0 A 1.5 degree ramping angle is recommended. Run at 50% lower feed rate when ramping cut.

When cutting HRSA materials

® Continue to machine even if you see BUE, removing BUE may cause chipping or breakage to the edge.
@ High speed machining work hardens the material. For this reason, leave at least 0.3mm of material for a finishing process.
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M RCE for HRSA Materials
RCE-H4 (4-flute with Neck)

ONo center cutting edge t- ~- m $ // E

Slotting Pocketing Ramping

g L g
Q 4 S
© s s
R. Ay max Tolerances
L ¢Dc/ dDs e8 hé
8mm, 10mm, 3/8" | -0.024/-0.047 +0/-0.009
12mm, 1/2" -0.032/-0.059 +0/-0.011

Heat Resistant Alloy | S ) | @ : 1st Choice @ : 2nd choice

Grade oD ®Ds ¢D: R As max L L
Item Number “ Ut | ) o) | @) ) | @) o) | ) k) | 0 o | @) ok | @) ()
RCEM 080H4R100S (] 8.0 — 8.0 — 7.6 — 1.0 — 6.0 — 60 — 16 —
100H4R125S (] 100 | — 10.0 = 9.6 = 1.25 = 7.5 = 65 = 20 =
120H4R150S [ ] 4 12.0 — 12.0 — 11.6 — 1.5 — 9.0 — 70 — 24 —
RCEl 375H4R047S [ ] 9.525| 3/8 |9.525| 3/8 |9.125| .359 | 1.19 | .047 | 714 | 9/32 | 635 | 25 [19.05| 3/4
500H4R068S @ 127 | 1/2 | 127 | 1/2 | 123 | .484 | 1.73 | .068 |9.525| 3/8 | 69.9 | 2.75 | 25.4 1
RCE-J6 (6-flute)
ONo center cutting edge ‘ \~.- G h ‘. // i"
Face Milling  Side Milling Profiling Ramping Z=6
© 9
R <
Q q
| E ©
Re Ay max
L|
Tolerances
®D</ ¢Ds e8 hé
8mm, 10mm, 3/8" | -0.024/-0.047 +0/-0.009
12mm, 1/2" -0.032/-0.059 +0/-0.011

Heat Resistant Alloy | S ) | @ : 1st Choice @ : 2nd choice

Grade ¢D. ®»Ds ¢D: R: Ao max L+ L
Item Number ﬁ FIUt | ) nch) | 0 ot | ) Gnck) | @m0 Gnchh | m)  Gnck) | @m0 Gnch | (m)  (nch)
RCEM 080J6R100S ° 80 | — |80 — | — | — |10] —| 6 —60] -] —]—
100J6R1255 ° 100 — |00 — | — | = |15 = |75]| — |6 | —| |-
120J6R1505 ° 6 (120 — |20 — | — | — |15 —| o | —[70]|—|—]-
RCEI 375J6R0475 ° 9525 3/8 |9525] 3/8 | — | — | 119 | 047 | 7.14 | 9/32 | 635 | 25 | — | —
500J6R068S ° 127 | 12 1127 12| — | — | 173 068 |9525] 3/8 | 699 | 275 | — | —
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B RCS for Cast Iron / HRSA Materials
RCS-H4

ONo center cutting edge ¢- ~- m $ // E

Slotting Pocketing Ramping

¢ D.(e8)
¢ D«(h6)

R: e—[A”L Tolerances

L+ ¢Dc/ ¢Ds e8 h6
12mm, 16mm, 1/2',5/8" | -0.032/-0.059 +0/-0.011
Cast Iron K|l @
Heat Resistant Alloy | S ° @ : 1st Choice @ : 2nd choice
Grade ¢Dc ¢Ds ¢D2 R: Ap max L+ L
i Wl FLU | ) o) | @ o) | ) o | ) ) | m) ok | @) nch) | ) (nch)
RCSM 120H4R150S [ ] 120 — [120| — | 16| — 1.5 — 9.0 — 70 — 24 —
160H4R200S [ ] 4 160 | — [160| — | 155 | — 2.0 — | 120 — 75 = 32 =
RCSI 500H4R068S ([ 127 | 1/2 [ 127 | 1/2 | 123 | 484 | 1.73 | .068 |9.525| 3/8 |69.85| 2.75 | 25.4 1
625H4R078S [ ] 15.875| 5/8 [15.875| 5/8 |15.375| .609 | 1.98 | .078 [11.91| 469 | 76.2 | 3 |31.75] 1.25
RCS-J6 / RCS-J8 > »
' - N i
ONo center cutting edge ‘b V4 v // -
Face Milling  Side Milling Profiling Ramping Z=6 Z=8
9 (o)
@ X =
< 3 S
Qq o | Ay
4‘5 ©
A max
Ly R. A max
L1
Tolerances é
¢Dc/ ¢Ds e8 h6 g
12mm, 16mm, 1/2',5/8" | -0.032/-0.059 +0/-0.011 -
20mm, 3/4" -0.040/-0.073 +0/-0.013
Cast Iron K|l @
Heat Resistant Alloy | S ) @ : 1st Choice @ : 2nd choice
Grade ¢D. ¢ Ds ¢D: Re Ao max L+ L>
Item Number ﬁ FUt | ) o) | @)t | @) (k) | ) (k) | 0 o | @) ok | @) ()
RCSM 120J6R150S [ 120 | — | 120 | — — - 1.5 — 9.0 - 70 — — —
160J6R200S () 6 160 | — [ 160 | — = = 2.0 — [ 120 | — 75 = = =
RCSI 500J6R068S [ ] 127 | 1/2 | 127 | 172 | — — | 173 | .068 |9525| 3/8 |69.85| 2.75 | — —
625J6R078S [ ] 15.875| 5/8 [15.875| 5/8 | — — [ 198 | .078 [11.91] 469 | 762 | 3 = =
RCSM 200J8R250S [ ] 8 200 | — 200 — — — 2.5 — | 150 | — | 110 | — — —
RCSI 750J8R094S [ ] 19.05| 3/4 |19.05| 3/4 | — — | 238 | .094 [14.29| .562 |107.95] 425 | — =
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S-MILL / Solid Car

ETwo style

i)

de Endmill

® The tools sharpness creates a remarkable
finish on machined surface.

@2, 3, and 4 flute designs with a selection of
diameters to cover a variety of applications.
(2 flute available in 2mm¢)

040, 45, and 50mm lengths ideal for automatic

lathes.

M Three flute options

W Surface finish

NTK (S-MILL)

Magnified work material
(side face)

Magnified work material

Material: SUS304 (¢ 16mm)

Excellent surface finish

¢6mm -2 flute 3,000 rpm, F=300mm/min, @=3.0mm, @.=1.2mm

Competitor A

Competitor B

surface

Bad surface finish

BlField Result

3,200 rpm

Feed : 140 mm/min

DOC: 0.6 mm

WET

2,600 rpm

SUS416F (D-cut) S45C (AF 8mm HEX)
¢ 6mm-2 flute ¢ 6mm-2 flute

Feed : 480 mm/min

DOC: 1.0 mm

WET

12,000 pcs/corner+a

Competitor's solid endmill

10,000 pcs/corner ()

Competitor's solid endmill

70 pcs/corner+a [)

50 pcs/corner ()

longer tool life.

The competitor's end mill showed an obvious decrease in surface finish quality as it reached the
end of its tool life. NTK's S-MILL maintained a quality surface finish throughout the extent of its

sound than the current tooling

The S-MILL sharpness reduces the occurance of burrs and tool life is increased; clear
improvements over the competitor's tool. The sharp cutting edge also produces noticeably less
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RWEM A g4 A
ONo center cutting edge g v “ " //
—Ir z=2 z=3 Z=4
= -
Side Milling  Slotting Profiling
. Q g
ONo center cutting edge s s
. R: L \‘
L
Steel Pl @
Stainless steel M [ ] @® : 1st Choice @ : 2nd choice
. Grade ®D. ®Ds L+ L R-:
item Number Flgure ﬁ Fute | @m nch) | om  anch) | m  gnch) | om  Gnch) | @m  (nch)
RWEMO020H2R00504 1 ° 2.0 .080 4.0 158 | 400 1575 | 20 .080 0.0 0.0
RWEMO30H2R00504 1 ° 3.0 118 4.0 158 | 40.0 1575 | 3.0 118 0.0 0.0
RWEMO40H2R00504 1 ° 4.0 158 4.0 158 | 40.0 1575 | 40 158 0.0 0.0
RWEMO50H2R00506 1 ° 5.0 197 6.0 236 | 450 1772 | 50 197 0.0 0.0
RWEMO60H2R00506 1 ° ) 6.0 236 6.0 236 | 450 1772 | 6.0 236 0.0 0.0
RWEMO70H2R00508 1 ° 7.0 276 8.0 315 | 500 1.969 | 6.0 236 0.0 0.0
RWEMO80H2R00507 2 ° 8.0 315 7.0 276 | 50.0 1969 | 6.0 236 0.0 0.0
RWEMO80H2R00508 1 ° 8.0 315 8.0 315 | 500 1.969 | 6.0 236 0.0 0.0
RWEM100H2R00507 2 ° 100  .394 7.0 276 | 500 1969 | 6.0 236 0.0 0.0
RWEM100H2R00510 1 ) 100 394 | 100 394 | 500 1969 | 6.0 .236 0.0 0.0
RWEMO30H3R00504 1 ° 3.0 118 4.0 158 | 400 1575 | 3.0 118 0.0 0.0
RWEMO40H3R00504 1 ° 4.0 158 4.0 158 | 400 1575 | 4.0 .158 0.0 0.0
RWEMO50H3R00506 1 ) 5.0 197 6.0 236 | 450 1772 | 50 197 0.0 0.0
RWEMO60H3R00506 1 ° 6.0 236 6.0 236 | 450 1772 | 6.0 .236 0.0 0.0
RWEMO70H3R00508 1 ) 3 7.0 276 8.0 315 | 500 1969 | 6.0 236 0.0 0.0
RWEMO80H3R00507 2 ° 8.0 315 7.0 276 | 500 1969 | 6.0 236 0.0 0.0
RWEMO8OH3R00508 1 ) 8.0 315 8.0 315 | 500 1969 | 6.0 236 0.0 0.0
RWEM100H3R00S07 2 ° 100 394 7.0 276 | 500 1969 | 6.0 236 0.0 0.0
RWEM100H3R00510 1 ) 100 394 | 10.0 394 | 500 1969 | 6.0 236 0.0 0.0
RWEMO30H4R00504 1 ® 3.0 118 4.0 A58 | 400 1575 | 3.0 118 0.0 0.0
RWEMO40H4R00504 1 ® 4.0 158 4.0 158 | 400 1575 | 4.0 158 0.0 0.0
RWEMO50H4R00506 1 ° 5.0 197 6.0 236 | 450 1772 | 50 197 0.0 0.0
RWEMO60H4R00506 1 ® 6.0 236 6.0 236 | 450 1772 | 6.0 236 0.0 0.0
RWEMO70H4R00508 1 ° 4 7.0 276 8.0 315 | 500 1969 | 6.0 236 0.0 0.0
RWEMO80H4R00507 2 ° 8.0 315 7.0 276 | 500 1.969 | 6.0 236 0.0 0.0
RWEMO80H4R00508 1 ° 8.0 315 8.0 315 | 50.0 1969 | 6.0 236 0.0 0.0
RWEM100H4R00507 2 ° 100 394 7.0 276 | 500 1.969 | 6.0 236 0.0 0.0
RWEM100H4R00510 1 ° 10.0 394 | 100 394 | 500 1.969 | 6.0 236 0.0 0.0
[Recommend Cutting Conditions]
Cutting | Carbon steel Alloy steel Stainless steel el ap m al |} &,
Flute | diameter 545C SCM435 SUS304 a g (| a:
D. %)
?mm) ae=¢Dcx0.2 ae=¢Dcx0.5 ae=(ch><0.75 ae=¢Dcx0.9 ae=¢Dc E
T
m (:me/?nﬁ) :nm (:m?l) gnm (:'f/‘fnﬁ) @ (mm) | @ (mn) | @0 (nm) | @ (m) | @ (m) | @c(mm) | @p (mm) | @c () av (mm) £
20 | 6000 | 100 | 6000 | 100 | 6000 | 90 | =20 | 04 | =08 | 10 | =06 | 15 | =05 | 18 =04
30 | 6000 | 210 | 6000 | 240 | 6000 | 180 | =30 | 06 | =12 | 15 | =09 | 23 | =07 | 27 =06
40 | 6000 | 320 | 5600 | 300 | 5200 | 240 | =40 | 08 | =16 | 20 | =12 | 30 | =10 | 36 =038
Jfutes | 50 | 5000 | 370 | 4500 | 330 | 4100 | 260 | =50 | 10 | s20 | 25 | =15 | 38 | =12 | 45 =10
60 | 4200 | 380 | 3700 | 340 | 3400 | 270 | =60 | 12 | =24 | 30 | =18 | 45 | =15 | 54 =12
70 | 3600 | 370 | 3200 | 330 |3000| 270 | =60 | 14 | =28 | 35 | =21 | 53 | =17 | 63 =14
80 | 3200 | 360 | 2800 | 320 | 2600 | 250 | =60 | 16 | =32 | 40 | =24 | 60 | =20 | 72 =16
100 | 2,500 | 320 | 2,200 | 280 | 2,100 | 230 | =60 | 20 | =40 | 50 | =30 | 75 | =25 | 90 =20
30 | 6000 | 250 | 6000 | 250 | 6000 | 220 | =30 | 06 | =12 | 15 | =09 | 23 | =07 | 27 <06
40 | 6000 | 390 | 5600 | 360 | 5200 | 290 | =40 | 08 | =16 | 20 | =12 | 30 | =10 | 36 =038
50 | 5000 | 440 | 4500 | 400 | 4100 | 310 | <50 | 10 | =20 | 25 | =15 | 38 | =12 | 45 =10
3flutes | 60 | 4,200 | 460 | 3700 | 410 | 3400 | 330 | =60 | 12 | =24 | 30 | =18 | 45 | =15 | 54 =12
70 | 3600 | 450 | 3200 | 400 | 3,000 | 320 | =60 | 14 | =28 | 35 | =21 | 53 | =17 | 63 <14
80 | 3200 | 430 | 2800 | 380 | 2600 | 310 | =60 | 16 | =32 | 40 | =24 | 60 | =20 | 72 <16
100 | 2500 | 380 | 2200 | 330 | 2100 | 280 | =60 | 20 | =40 | 50 | =30 | 75 | =25 | 90 =20
30 | 6000 | 290 | 6000 | 290 | 6000 | 250 | =30 | 06 | =12 | 15 | =09 | 23 | =07 | 27 =06
40 | 6000 | 450 | 5500 | 410 | 5200 | 340 | =40 | 08 | =16 | 20 | =12 | 30 | =10 | 36 =08
50 | 5000 | 520 | 4500 | 460 | 4100 | 370 | =50 | 10 | =20 | 25 | =15 | 38 | =12 | 45 =1.0
4flutes | 60 | 4200 | 540 | 3700 | 480 | 3400 | 380 | =60 | 12 | =24 | 30 | =18 | 45 | =15 | 54 =12
70 | 3600 | 520 | 3200 | 460 | 3,000 | 380 | =60 | 14 | =28 | 35 | =21 | 53 | =17 | 63 <14
80 | 3200 | 500 | 2,800 | 440 | 2600 | 360 | =60 | 16 | =32 | 40 | =24 | 60 | =20 | 72 =16
100 | 2500 | 440 | 2200 | 390 | 2100 | 320 | =60 | 20 | =40 | 50 | =30 | 75 | =25 | 90 =20

« Cutting conditions (machine, work material...) affects surface finish and burr generation.
If cutting performance is not good with above cutting conditions, please adjust speed and feed by same ratio.

M7
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Small Diameter Indexable Endmills

\ —

\
o D

® Attach 20mm end mills in ER16 collet

® Just change inserts to index. No need to
make any adjustments

e High quality surface finish, as low as Tum (Rz)
when wiper inserts are used

® Corner radius as small as 0.05mm

w

®In addition to D cut, ramp machining can be
performed*

A combination of single-blade type endmills and inserts with center blade is
required

[Recommended Cutting Conditions]

Axial f T f Depth of
Work Material Spee_d xial feed raverse feed | Depth of cut Width of cut
(m/min) (mm/t) (mm/t) (mm)
_ . . . ~50% of cutter
Steel 80-120 0.03 0.05 3.0 diameter
: _ . . N ~50% of cutter
Stainless Steel 40 - 60 0.02 0.04 2.0 diameter
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B Application Example-1 B Application Example-2

® A single tooth endmill equipped with a center ® A single tooth endmill equipped with a center
cutting edge insert can be used for both plunge cutting edge insert can be used for slope
and side cut operations. milling operations.

Wiper
® Excellent surface finish obtained with new
wiper insert

Chipbreaker
® Less tool pressure with chipbreaker

Chamfered surface finish insert

S45C

Speed : 95 m/min

Feed: 0.14 mm/rev

DOC: 1.0 mm
WET
CAE tvoe 700 pcs
Competitor’s
solid endmill 000G []

Endmills
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B REZ Series
REZ (D cutting = lead angle 90 type end milling tool) (D cutting = lead angle 45 type end milling tool)
L
L L n - L
007 le L2 90« L2
o e R e e 3 o e (R
i 5.3(Cutting edge length) 5.3 (Cutting edge length)
45°

(4.0 for an insert with a center cutting edge)

[(4.0 for an insert with a center cutting edge)

5.3(Cutting edge length)
(4.0 for an insert with a center cutting edge)

90°

) SR
& @
= g
; _ ; _ ; _ ®Right-Hand
Figure-1 Figure-2 Figure-3 s o
B REZ Series - Toolholders
Spare Parts
Stock Dimensions (mm) P
No. of Clamp screw | Wrench
Figure| Code No.| ltem Number teth Gage insert
RIL| |6D6d|L:]| L = /@
1 5276498 | REZ080C1R212 (] 1 8 10 60 12 FS102-2.2%4.0
5285812 100C1R218 [} 75
5520317 |REZ100B2R329 [ ] 5140 |10
5120936 100C2R133 [} 0] 6
2 5120951 100C2R132 (] 2 7
5137971 100C2R141 ( } 50 | 12
5355458 120C2R141 [ ] 12 | 10 ~ T-07
5355466 | 140C2R141 | @ 14 Fo102-2.2%43
5520325 |REZ150B3R330 [ ) 151 5 (40|10
3 5496088 200M3R319 ( J 3 2 7 50 | 12
5496096 200M3R320 (] 10
5880281 |REZ100C2R461 [ ) 10
4 5880299 | 100C2R466 | @ 2 |10 =750 12
B REZ Series - Inserts
Conper S e
s s g edg: - . . f g . o .
o H o . s H o
M M(CLLK‘;;nOgJedge length)

Chipbreaker without wiper

chipbreaker

Center cutting edge without wiper

Center cutting edge with wiper

M10

" . N Dimensions (mm) PVD Coated Carbide
re em Number
B N IR EEEA zv3 [ ™4 7 pT2 [ am3 [ oma
1 | CZHO400CFR-C45 | 5.56 | 4.20 | 1.88 | 7° C1.35 5880315 | @ | 5880307 | @
CZH04005CFR-BL 0.05 5819008 | @ 5900907 | @
2 . 420 | 1.8 7
0402CFR-BL 536 0 8 0.2 5818984 | @ 5900915 | @
CZH04005CFR-070 0.05 |5230479 | @ - — 15849815 | @
. 420 | 1. 7
3 0402CFR-070 >3 0 88 0.2 |5120944 | @ = — 15849823 | @
- . 1 - — | 5849831
CZH04005CFR-140 556 | 420 | 188 | 7 0.05 [5310883 | @ 5849831 | @
A 0402CFR-140 0.2 |5310958 | @ = — 15849849 | @
CZHO05005CFR-141 0.05 [5310925 | @ - -
2 . 2.1 10°
0502CFR-141 >28 | 556 8110 0.2 5310909 | @ = =
% Must be used with REZ100C2R461/466Cuters.
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M REL Series
REL i )
Standard type end milling tool = I
Cutter diameter : ¢ 10 s
A |
5.3(Cutting edge length)

(4.0 for an insert with a center cutting edge)
®Right-hand style shown

B REL Series - Toolholders

Stock Dimensions (mm) Spare Parts
Clamp screw | Wrench
Code No.| Item Number T:ét?]f Gage insert
RI|L oD |6d | ¢di | L+ | L2 =
5092358 |REL100C2R107 | @ /2 P I I ISR —
. i iCFN- -2.2%4, -
5092374 100C2R106 | @ 2 110 10 (1.2) | 50 | 12 |CLHO4 CFN-045] FS102-2.2%4.3 T-07

M REL Series - Inserts

ds s
< = =
k. ] \
| —A@»F s |
\ 6’
re
It Numb Dimensions (mm) PVD coated carbide
em Numboer a: d> s ) re Stock
CLHO04005CFN-045 . 0.05 5101894 (]
0402CFN-045 >%6 | 420 | 188 7 02 5066535 °

Endmills

Precaution for using REL type

When using the REL type end milling tool, tapering will occur on the side machined area of the work piece by the following amount:

Top face machining dia -
Dept(t:l m?f cut Bottom face machining dia L\J
(mm) !
2 0.05 :
1° dent .
3 0.08 P i
4 0.12 ] %
Edge diameter
5 01 5 Uppg diameter

M11



= Endmills
RCL type rectangular tooth chamfering type
| Features |

@ Cycle time can be reduced by using micro-
grain carbide grade inserts. (Compared
with the high-speed steel (HSS) end milling
tools).

_____

4 -

(D Cutter diameter and machining conditions

@® Improved surface finish

Cutter diameter |Recommended module|Recommended feed rate

o 14 2.25 or less 0.3mm /rev or less

o 12 2.15 or less 0.3mm /rev or less

If the recommended module or the recommended feed rate is exceeded, the clamping screw should be re-
tightened at least once or twice a day to prevent loss of secure clamping.

Precautions

® When mounting the end milling tool, ensure a minimum amount of overhang from the chuck
to the tool nose in order to prevent run out during machining (Target value: approx. 20 mm)

@ As is probably known, gear tooth chamfering applies shock loading due to interrupted cutting. For this
reason, the holder and clamping screw may deteriorate quicker than normal. Therefore, we request that
you replace the holder and clamping screw periodically with new ones for safer and more stable operation.

® In addition, please re-tighten the clamping screw regularly to avoid loss of clamping force during
machining.

[Actual examples]

Gear tooth chamfering on sleeve Gear chamfering on speed gear

Work material : SCM415 Work material : SCr420
(HB140 ~ 230)

Cutting speed m/) =154 Cutting speed(m/nin) =42

No. of revolutions (min-") =3,500

No. of revolutions (rir') =955

Cutting oil : WET Cutting oil : WET

NTK : ZM3 2:000 pes
2-insert

NTK: ZM3

2-insert

Competitor's PVD-coated carbide
Single inset [ 200pcs ) 100pcs

M12



M RCL Series
RCL Gear tooth chamfering type

L+

(w/o center cutting edge)
(w/o center cutting edge)

o]
¢d:

an = o = e——14 (o
N9 1% 1
Ls| (cutting edge length) Ls|_ (cutting edge length) Adjust bolt hole

(w/o center cutting edge)
=

.:E"
L, ‘ £ L h
S =[€ Lo
3 3= =
s : P8 S ‘ ———+ 38
S @ %5 S < AS
(cutting edge length) |/ , Ls|_(cutting edge length) Adjust bolt hole

Figure-3 Figure-4 _
®Right-hand style shown

B RCL Series - Toolholders

Spare Parts
Stock Dimensions (mm) Clamp screw| Wrench
Figure|Code No, Item Number bﬁl(:JrL:;tle Gage insert (A)
R|L|oD|0d|0d| h|L+|L2]La = o%%
= (B)
5025952 | RCL120D2R050 | @ P
| 5025945 1050~ @ 12112 |(¢3)| 11 | 60 5 (5) | M4=20L | CLHO402C: 004 01254 CLI%—)15$
5005046 | RCL140D2R021 | @ ' A
5005053 L021 ° 14 [ 14 |(¢4)| 13|55 (6) | M6 20L
5034913 | RCL120D2R059 | @ _ CLR-155
2 5034921 1059 (@ 12 (14 [(¢3)[ 13|55 | 15 | (5) | M6 20L FSI101-25%5 @)
5005236 | RCL140Z2R020 @ _ _ _ CLR-15S
3 5005228 1020 @ 14 | 14 |(¢4) 54|30 | (6) FSI101-2.5%5 @)
5051792 | RCL100D2R066 | @ } T-06
4 5051784 L066 | |® 10 [ 10 [(¢3)[9.5| 60 | 18 | (5) | M420L FS104-2.0% 4.3 ®)

)
E
°
c
Ll

[Cutting edge process]
H | FN [ Sh d
B RCL Series - Inserts [ TNB | To0s25

re

| N Dimensions (mm) PVD Coated Carbide
tem Number d | & | s | 6 | - ZM3 5] VI stock
CLHO0402CFN-035 . 5051750 ® 5846951 ®
CTNBO35 | >0 | 420 | 188 | 7 | 02 5084819 ° 5847744 D)
CFN-004 ] 5027123 0 5847736 ®
CTNBOO4 | >0 | 476 | 188 | 7 0.2 5019351 ° 5827381 D)
CLHO502CFN 635 | 556 | 218 | 11 |02 5992201 ° 5847710 °
CLHO504CFN : : : 0.4 5996186 0) 5847702 D)

M13
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Rotating
Tools

Overview

| FU-HA (wnxm)

Stable gray cast iron milling with lower cutting force

® Maximizes ceramic insert potential and can
mill faster than 1,000m/min

88" 24 AR 5°
RR. 4°,7°,10°

Lead angle

® Extremely economical as SNGN1204 style
inserts with 8 cutting edges can be used

® Capable of producing excellent surface finish, by
utilising inserts with chipbreakers and wiper facets

o ol W e

Lead angle Lead angle Lead angle

® Economical & Multi-Functional
® TNGN 1604 style inserts with 6 cutting edges

® | ow Cutting Force

® Hybrid Milling Cutter with adjustable inserts
® Finishing Cast Iron by using SX6 & B30
® Roughing Aluminum by using SX6 & PD1

0 AR.-4
R.R.O°
Lead angle \/

6 :88°

*NEW*




NTK

@ Offers high efficiency machining due to the
multi-blade design and possibility for greater

depth of cut
®Offers a reduction in cutting force via our special

chipbreaker design

88"« AR-4
RR.O°

Lead angle

lQTE/QTS

® Ceramic milling cutter capable of shoulder milling now released
©® Accommodates from @20 up to @250 cutters

Lead angle

v

IRNIW/RPW

® Round insert Milling cutter for cast iron and for high-temperature resistant
materials HRSA (Inconell, Rene, MAR,Waspelloy....)

Rotating
Tools



B MilLing Cut e S

B FU-HA Cutter (Jwnxm)

WATCH ON

(11 Tuhe

eStable gray cast iron milling 3 el

with lower cutting force

® Maximizes ceramic insert potential and can mill faster than 1000m/min

Thanks to lower cutting forces, work Silicon Nitride grade is the best choice for
piece chipping is reduced roughing cast iron with scale. Tool pressure
Apply up to Ap 6mm is reduced because of the sharper cutting
edge and the ground-in chipbreaker

I

Available cutter dia. $63 - 160 Very cost efficient with a unique 6 cutting edge design

Thanks to low-cutting resistance,
machine over load is avoided

(=]
S
g3 120
& = CEP 1 Low cutting resistance type
- 100 [ T T [ Conventional type
3 I Competitor
807 - D
§ [Radius type] [Chamfered type]
O 60t-- T [ S ———— d
¥ 20 Two edge preparation are available.
£ Radius type good for high feed milling.
O ol | 1 11 Chamfered type with excellent edge sharpness.
0 | | | |
Tangential Back force Feed force Cycle time reduction with single pass and
) . achieve longer tool life.
Cutting condition Lesser machine horsepower required.

Ve=800m/min  f,=0.10mm/t a@-=3.0mm &.=80.0mm




f——— ®d>

: : Rake angle
No.of Dimensions (mm) Weight © )g Centering
: K ocah
nsers 4 p, axl ax2 ¢dv W ¢d; ke) AR RR, locationtype
22 [104 | | 18 0.9 +4
27 124 36 | 15 | 11 +7
4.5 32 |144 50 18 1.8 +5
20 164 | 2 [ 55 [ 23 | 3 +10 FVA

40 [16/4 | 100 | 72 22 4.9

6 Code No. Part number Stock

QUE002327| JWNXM063-88-06R-GM
QUE002823| JWNXM080-88-08R-GM
88° |QUE002749| JWNXM100-88-10R-GM
JWNXM125-88-12R-GM
JWNXM160-88-16R-GM

8 80 80 50
100 | 100 5.5
12 | 125 | 125 | 58
16 | 160 | 160 | 60

o000 0
=
IS)

1 Dimension when set the insert [WNX44-C10T01020]
%2 Dimension when set the insert [WNX44-R12T01020]

Clamping Screw Wrench
FSI 26-4.0X12-LH 5861935 LLR-T15 5701909
Sales quantity 10pcs/case Sales quantity 5pcs/case
M Insert
Shape Dimensions (mm) Part number Corfe Grade

SX6 o

WNX44-C10T01020 C1.0
SP9 o
SX6 o

WNX44-R12T01020 R1.2
SP9 o

® : New standard stock items

)

o Work material Cutting speed (m/min) Feed (mm/t) De?ﬁ? of

K 400 500 600 700 800 900 1000 1100 1200 1300 1400 0.05 0.1 0.15 0.2 0.25 0.3 (mm)

§X6| Cray cast —T | | —v—“—v—v—l

iron ;\ ” -I‘”

[
Ductile cast
SP9 iron | | JTI_V_V_I
| | | | |
| Case study )

Grad

~6
(mm)

current tool NTK
Holder Competitor JWNXM125A3810R12
Insert Ceramic insert s !
WNX44-R12T01020
Cutting speed (m/min) 500 -
As for competitor's milling cutter, we needed to change inserts
Feed pertooth (mm/t) 0.13 - to new ones due to the wearprogress and lower clamping force
of work material after machining 60 pcs.
Depth of cut (m) ! - This was caused by increasing Cutting force.
Coolant DRY - NTK NEW Milling cutter "FU-HA MILL" achieved 2 times
longer competitor's.
Tool life (pcs/coner) 60 120 Low cutting force avoided the problem occurred by competitor's
milling cutter.

()]
=)
£

o
59
o) o
o




Rotating
Tools

= Milling Cutters

B FDX Cutter

)
=
]
7]
=
2
)
©
L
s
o
<

45°, 75°, 88°, 90°
Adjustable Cutter available!

Characteristics:

Negative milling cutter with 45°,
75°, 88°, 90° entering angle. Its
strong inserts accept high cutting
depths and high feed per teeth.
First option for cast iron milling.

] Entering angle
\

¢
oD,

Spare parts

Clamp - W6226-GM

Clamping screw- AOB-6S-T30-GM
*Will be replaced from 2020:
WS0616-T15-GM, (QEU003866)

e Dimensions (mm) Weight
@ |ltem number Reference = ﬁ
a ¢D: | oD, | H | a od | W | ¢d:| (kg
QEU003191 FDX050-45-05R-GM | @ | 5 | 50 58 50 | 8 22 104 | 45 | 0.78
FDX063-45-06R-GM | @ | 6 | 63 72 | 50 | 8 22 | 104 | 58 | 093
45° | QEU003676 |  FDX080-45-08R-GM | @ | 8 | 80 95 | 50 | 8 27 | 124 | 62 | 1.21
FDX100-45-10R-GM | @ [ 10 [ 100 [ 120 [ 50 [ 8 32 | 147 | 62 | 166
QEU000509 | FDX063-75-06R-GM | @ | 6 | 63 70 [ 50 [ 12 22 | 104 | 58 | 079
.| QEU000487 | FDX080-75-08R-GM | @ | 8 | 80 87 | 50 [12 27 [ 124 ] 62 | 1.06
/5" [QEU000510 | FDX100-75-10R-GM | @ | 10 | 100 | 107 | 50 | 12 32 | 147 62 | 1.39
QEU000493 | FDX125-75-13R-GM | @ [ 13 [ 125 [ 132 | 58 [ 12 40 | 164 83 | 256
QEU000478 | FDX063-88-06R-GM | @ [ 6 | 63 64 | 50 [12 22 | 104 | 58 0.79
| QEU000479 | FDX080-88-08R-GM | @ | 8 | 80 81 50 | 12 27 | 124 | 62 | 1.06
88" 'QEU000480 | FDX100-88-10R-GM | @ | 10 | 100 | 101 | 50 | 12 32 | 147 ] 62 1.39
QEU000492| FDX125-88-13R-GM | @ [13 [ 125 [ 126 | 58 | 12 40 | 164 | 83 2.56
@) 2 (R N- 2

90° 3 U X 5 .C
| QEU000515 |  FDX063-90-06R-GM | @ | 6 | 63 | 63 | 50 [ 127 [ 22 | 104 58 | 079 |
Silicon Nitride Whisker
Shape Dimensions (mm) Reference R SX6 sP9 WA1
— | SNGN 120408 T00520 0.8 ([ J
SNGN 120408 T02020 0.8 Y Y
SNGN 120412 T00520 1.2 (]
125 / L SNGN 120412 T02020 12 () )
R12 - SNGN 120416 T00520 16 ™Y
L SNGN 120416 T02020 16 () [
N
X 3
12.5 7\ % = SNGF 120412 TRC-C 12 Y Y
V 2 L
with chipbreaker 127 R12. |a76)
. 6.3 = [ ] {J
V L SNGN 1204AN TW
. . 4.76
with wiper S
Dimensions (mm) Reference 530 CBN 552
FDX 1204-45-50R ' .
0=45°




*NEW*

B TDX Cutter

i

a

I

e

NTK

Characteristics: >
Economical & Multi-Functional i
TNGN 1604 style inserts with 6 cutting edges ;
Item number Reference * D L a d Insert
QEU003878 *TDX040-90-04-GM 04 40 50 16 22 TNGN 1604.. 0,70
QEU003700 TDX050-90-06-GM 06 50 50 16 22 TNGN 1604.. 0,78
QEU003678 TDX063-90-08-GM 08 63 50 16 22 TNGN 1604.. 0,93
QEU003679 TDX080-90-10-GM 10 80 50 16 27 TNGN 1604.. 1,21
TDX100-90-14-GM 14 100 50 16 32 TNGN 1604.. 1,66
TDX125-90-16-GM 16 125 63 16 40 TNGN 1604.. 2,80
. Spare parts
‘ Clamp - W6226-GM
*Clamp for TDX040: W6336-GM
/ Clamping screw- WS0616-T15-GM
. Applicable insert
TNGN

I T N G N Triangular negative insert.

Reference |

TNGN 1604.. 16,50

4,76

d

9,52

~

-

o |-

i)
[}
o

-

=)}
=
=
©
=
o
o



= Milling Cutters

*NEW*

BHMC Cutter

6 $
| i
< ® D >
Lead angle L ®D> -
Adjustable HFT-Insert
B Dimensions(mm) Weight
0 | Item No. Reference B
em o 3 & oD | oD, | H a | ¢d | W | ¢ | ¢c | 8 | (ke
QEU003684 |HMC063-88-06/2-GM | ® | 6/2 | 63 66 50 14 22 | 10,4 58 0,76
88° QEU003685 | HMC080-88-08/2-GM | o |8/2 | 80 83 50 14 27 | 124 | 58 0,96
QEU003686 |HMC100-88-10/3-GM | e [10/3| 100 103 50 14 32 14,7 77 1,47
QEU003513 |HMC125-88-12/4-GM | e |12/4| 125 128 58 14 40 | 16,4 77 1,92
. Spare parts
Parts LNX-Inserts Parts HF T-Inserts
Clamping screw Wrench - Axial set screw Wedge set screw
// Wedge
pr Screw Screwdriver Screw Screwdriver
LRIS-4 %12 LLR-25S HLW179 CS0510A WS0512
QEU000791 5364930 . ' LW-4 ’ LW-2.5
10pcs/case 1pcs/case

. Applicable inserts

Shape Dimensions Part No. R Grade
o ‘ LNX 324-08 FNX08
& —— I . I (For Aluminum) SX6
3 0.8
! LNX 324-08 T00520
|
_E’ﬂ 6.35/\_R (For Cast Iron) ®
g3 9.525
ok
[
M?I’;g?c PCD / CBN
Wiper Shape Item Number Corner angle AR. re (mm)
AL GG PD1 | B30
For Standard use
Yes . .
(Rounded) HFT 802006 CO5 920 75 0,5 6 Co0.5 e | o
Yes ° 7.5 0,5 °
(Rounded) HFT 802006 R04 920 6 RO.4 e | o
@ : Standard

@ : Coming Soon



NTK

B XTM Cutter

P~

Lead angle

12.5 v/ a s

E Dimensions(mm) Weight
Reference 2
9 | ttem No. W Ten T 7 2 [ea | W [ea| oc | & (kg)
QEU000471 | XTM080-88-10R-GM | @ (10 | 80 83 50 14 27 | 12,4 58 1.1
88°| QEU000473 |XTM100-88-13R-GM| @ |13 | 100 | 103 | 50 14 32 | 14,7 77 1.8
QEU000475 | XTM125-88-16R-GM| @ |16 | 125 | 128 | 58 14 40 16,4 77 3.1
Parts Screwdrivers (Optional)
Clamping screw Wrench
=
LRIS-4 %12 LLR-25S8 HLR-25S XX2815-04 XX2815-04-25S
QEU000791 5364930 5485214 5485172 5485255
10pcs/case 1pcs/case 1pc/case 1pc/case 1pc/case
I Applicable inserts
Shape Dimensions Part No. R Grade
LNX 324-08T01020 | 0.8 SX6 ®
o || SX9 D
2 1O <l
SX6 (J
LNX 324-12T01020 | 1.2
9.525 SX9 [
150°
SX6 (J =
LNX 324-16T01020 | 1.6 =i
SX9 [) g8
x
@ : Standard
Recommended cutting conditions
Grade Work material Cutting speed (m/min) Feed rate (mm/tooth) Depth of cut
400 500 600 700 800 900 1000 1100(0.05 0.1 0.15 0.2 0.25 0.3 ()
I l I| | | l I
SX6 Normal cast iron i l '” ILL'_'_l
~8
| -J'L!_!_l (mm)
| | |
SX9 Ductile cast iron | | I | | l




= Milling Cutters

B QTS Cutter

od>

X A -
6 ;

Lead angle [
e ©| -
H
. y

125/ 6.3/

\ oD
Dimensions (mm) Weight
Reference Standard Item No. AR. | RR. | InsertScrew |Wrench| Insert
L oD| H | L. | a |6d]| W [od| " | G
QTS040-90-4R-GM| @ 4 | 40 | 40 | 18 | 14 | 16 | 8.4 | 35 | QEU000464 | 0.2 | +6° |—13°
QTS050-90-5R-GM| @ 5 50 40 22 14 22 [10.4| 45 | QEUo00465 | 0.3 | +6° | —10° ‘
521673 M4x9-GM |T-15A
QTS063-90-6R-GM| @ 6 | 63 | 50 | 22 | 14 | 22 |10.4| 58 | QEU000466 | 1.4 | +6° | —12° ﬁ%%\zv
QTS080-90-8R-GM| @ 8 80 | 50 | 25 | 14 | 27 |12,4| 58 | QEuooo467 | 1.9 | +6° |—12°
//e : 90°
P oD od
Lead angle Lo
125/ 63/
Dimensions (mm) Weight
Reference Standard Q oD L L 2 od Item No. (kg) AR. R.R. Insert Screw Wrench Insert
QTE025-90-2R-GM| @ 2 25 | 100| 30 | 14 25 | QEU000461 | 0.3 | +6° -13° T-15A
QTE032-90-3R-GM| @ | 3 | 32 |110| 35 | 14 | 32 |QEU000d62 | 05 | +6° | —13° | 21673 Mxo-GM T+ '
QTE040-90-4R-GM| @ 4 | 40 [ 110] 37 | 14 32 | QEU000463 | 0.6 | +6° -13° APCW 1604
® Inserts
Shape Reference R Silicon Nitride
m
P SX6 SP9
?j | 99525 APCW 160408 T01020 08 [7314| @
g & 8
o " L ﬂ ° < APCW 160412 T01020 1.2 |7.278 [ ]
R=g%) — 3
g8 LW\B T APCW 160420 T01020 20 |7.205| @
x

| 00525
g
j 3 APCW 1604 PDTR — |7163| @ )
\ R0.8 u

9525 476 With Wiper

@ Recommended Cutting Conditions

Work Cutting Speed (m/min) Feed (mm/t) Depth of Cut
Material Grade Dry | Wet
200 350 500 650 800 950 1100 1250|0.05 0.1 0.15 0.2 0.25 0.3 (mm)
I I I I I I I I
e O 1 1 ~8.0
Gray Cast % % % % %
Iron PO K BK J I I I I ~80
| | | | |
[ [ | | [
Ductile Iron Y K BNC) II I I ~8.0
| | | | | |

N10
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B RNIW Cutter

Characteristics:

Round negative insert cutter for slot milling,
peripheral milling, ramp milling and drilling,
pocket milling and copy milling.

It can be used in only one pass (roughing

and finishing).
E Dimensions (mm) lampi ' :
Item No. Reference 2 ﬁ oD, Clamp | © 1amping | sopicatl nser Weight
o H ®D; w (kg)
QEuoooss1| RNIWO50-05R-GM | @ | 5 | 50 s 3 0.42
22 | 104 g i RNGN
QeU000482| RNIW063-06R-GM ® | 6 63 50 ©8 & 1207 |0:55
=6 o
Qeu0459| RNIW0B0-07R-GM | @ | 7 | 80 27 | 124 z? 8 0.85
@ : Standard
**The table shows only a small selection of the RNIW series. For 1204 inserts are also cutters available. Please contact us
. Spare parts
‘ Clamp - AMS-6T-GM
(@]
Clamping screw - AOB-6S-T30-GM =&
/ *Will be replaced from 2020: 33
WS0616-T15-GM, (QEU003866) er
B Applicable insert
RNGN
I RNGN Round negative insert ¥
Reference s d s .
i
RNGN 1207.. 7,94 12,70

@l

N11
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B MilLing Cut e S

B RPIW Cutter

Characteristics:

Round insert cutter for slot milling, peripheral
milling, ramp milling and drilling, pocket
milling and copy milling.

It can be used in only one pass (roughing

and finishing).
mrRPW
Reference * D L 13 a d Insert
RPIW040-04R-C 4 40 40 18 6,35 16 RPGN 1204.. 0,200
RPIW050-05R-C 5 50 40 20 6,35 22 RPGN 1204.. 0,330

M spare parts

Reference , ‘ / f Nm

RPIW040-04R-C 1058-C 6226-C 1166-C 5515-C 3.0
RPIW050-05R-C 912,10-C 6226-C 1166-C 5515-C 3.0
.Applicable insert
RPGN
l RPG N Round negative insert. ¥
Reference s d s
1

RPGN 1204.. 4,76 12,70

‘@1
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*NEW*

HRPIW Cutter

Characteristics:

Round insert end mill for slot milling,
peripheral milling, ramp milling and drilling,
pocket milling and copy milling.

It can be used in only one pass (roughing

and finishing)
BRrRPIW
Item No. Reference * L M D D1 Insert

QEU002779 RPIW016-02R-C 2 23 M8 16 8,5 RPGN 0602.. 0,030
QEU002528 RPIW020-03R-C 3 30 M10 20 10,5 RPGN 0602.. 0,060
QEU002527 RPIW025-03R-C 3 35 M12 25 12,5 RPGN 0903.. 0,100
QEU002777 RPIW032-04R-C 4 43 M16 32 16,5 RPGN 0903.. 0,210
QEU002778 RPIW032-03R-C 3 43 M16 32 16,5 RPGN 1204.. 0,220

M spare parts

Reference ' , Nm

RPIW016-02R-C 1240-C 5515-C 3.0
RPIW020-03R-C 1240-C 5515-C 3.0
RPIW025-03R-C 1250-C 5520-C 4.0
RPIW032-04R-C 1250-C 5520-C 4.0
RPIW032-03R-C 1260-C 5525-C 5.0
B Arbor
23.315. A20.315. 13.315. A11.315. 40.315. 40.315E.
[@)]
=)
/ / %3
o
o
[ | Applicable insert
) h ) h RPGN
I RPG N Round negative insert. v
Reference s d D s .
I
RPGN 0602.. 2,38 6,35
RPGN 0903.. 3,18 9,52
RPGN 1204.. 4,76 12,70 d

N13



= Milling Cutters

BJHF Cutter

® More teeth = More productivity

® Light weight aluminum body

® Adjustable edge height

® Produces outstanding surface finishes
@ Internal coolant supply

@ nserts can be regrinded up to 4 times
@ Set up & Balancing service is available

@ Cutter
; P : Recommended
Item Number | Stock ﬁ B LT ) Max | Arbor | Arbor | tightening
RPM | style | bolt torque
(kg) oD h ¢ d b a mm N
°m
JHF050C2200R07-GM| @ 7 | 0.23 0 45 22 10.4 6.3 (20,000 22 |CS1040A 20
JHF063C2200R10-GM| @ | 10| 0.38 6 45 22 10.4 6.3 (20,000 22 |CS1040A 20
JHF080A2700R12-GM| @ | 12| 0.48 80 45 27 12,4 6 18,000 27 |MBCMI2 40
JHF100A3200R16-GM| @ |16 | 0.74 00 45 32 14,4 6 18,000 | 32 [MBCMI2 60
JHF125A4000R22-GM| @ |22 | 1.10 45 40 16,4 6 15,000 40 |MBCMI2 80
* Includes inserts and parts
@ Insert
PCD
Wiper Shape Item Number Corner angle M?::"?‘?C AR. re (mm)
PD1
For Standard use
2y Yes
-%g (Rounded) HFT 802006 CO5 90 7.5 6 C0.5 o
o
12
e HFT 802006 R0O4 90° 7.5 6° RO.4 °
(Rounded) ’ ’
For less tool pressure
6.0
Yes . . Double
(Straight) § HFT 702010 W05 90 6.5 10 chamfer ([ J
1
O
2.0
N14
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@ Spare Parts @Safety clamp mechanism

Axial set screw Wedge set screw

Item number Arbor bolt | Wedge
Wedge Insert

Screw | Screwdriver | Screw | Screwdriver

JHF050C2200R07-GM

CS1040A
JHF063C2200R10-GM HLW179 | CS0510A W50512

JHF080A2700R12-GM . ' Lw-4 ' LW-2.5

JHF100A3200R16-GM | MBC-M12

@ Unique pocket prevents inserts

JHF125A4000R22-GM . .
from becoming dislodged

@Field Result

Part : Transmission Case Cutter : JHF063C220R10
Material : ADC12 Insert : HFT802005C05 PD1
Competitor's
Number of edges 10 6
Insert grade PD1 PCD
RPM 10,000 12,000
SFM 6490 7790

IPM 400 312 NTK : JHF D

IPT 0.004 0.004 Competitor's [)

DOC .02" .02"

Spindle load 23% 34% m:[) 3

Flatness 6um 20um Competitor's (

Rotating
Tools

® Recommend Cutting Conditions

Cutting Speed (m/min) Feed (mm/t) Depth
Mvavt:rrli(al Grade | Dry | Wet of Cut
300 900 1500 2100 2700 3300 3900 4500 5100 5700 (0.05 0.1 015 02 025 03| (MM
Aluminum Alloy P o|e 1 1] ~6.35
(Si=13) ‘ ‘
Aluminum Alloy |8 ‘ ‘ ~
Giz13) [adl © | ©® I ‘ ] ‘ 6.35

N15



= Milling Cutters

More teeth=More productivity

~

Light weight aluminum body

©Easy to cut cycle time @A 25 HP machine can mount a ¢ 125 mm cutter

Adjustable edge height Safety clamp mechanism

Axial set screw
Wedge Insert
© Easy adjustment system © Unique pocket
for axial direction prevents inserts from
‘ becoming dislodged

NTK Regrinding Program

Inserts can be reground up to (4*) times.
The diameter and height of the insert will change by .004” o Send the inserts back to NTK Cutting Tools.
Minimum order is 30 pcs.

after each regrinding.
The set of inserts placed back in to the cutter must have the Note: Send always inserts with the same amount of regrinding stars.
same amount of stars indicating number of regrinding.
For orders greater than 50 pcs, NTK will manage the inserts
*The number of regrinding per insert may vary depending on cutting Conditions. in lots for re grinding process
Each insert .wiII b_e marked with a star to indicate
o how many times it has been reground. @ Delivery will be 6-8 weeks upon receiving your inserts.
(2]
33 T~ [T [T [T
&" \ 4
*
e i g 9 The insert number will be changed to the following
¥ 3 A ¥ HFT802006C05 RPD1.

0 When installing NTK inserts into a cutter, please make

After 1st J| After 2nd | After 3rd § After 4th sure that all the inserts have the same number of
regrinding [ regrinding [ regrinding Jf regrinding regrinding stars.



Internal coolant supply High speed capability

©Coolant through mounting bolt for better @ Up to 20,000 rpm capability
chip evacuation

Produces outstanding surface finishes

©Unique cutting edge wiper produces excellent © A 45 degree chamfer on the insert reduces
surface finishes edge burrs

Reduced cutting forces Inserts can be reground up to 4 times

© Sharp multi-faceted cutting edges reduce @ Refer to back cover page for details
tool pressure

Special round wiper
_\ | —
E‘LT
45°
kN ) _

SIS gl

B ola

Q|

236 079 cle
) (2)

HFT802006C05 shown.

@Field Result

o
=9
=
[}
Eo
o
o

Part : Chain Cover Cutter : JHF125A2540R22
Material : ADC12 Insert : HFT802006C05 PD1
Competitor's
Number of edges 22 14
n (min-1) 10,000 - @
V¢ (m/min) 3,925 -
. NTK : JHF
Vf (mm/min) 13,200 8,400
Competitor's 8,400 (mm/min)
f (mm/t) 0.06 -
2.8 20+0.8
DOC (mm)
(1 Pass) (2 Passes)
Tool life 50,000pcs 10,000pcs Competitor's 10,000 pcs

N17
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B Grade Comparison Chart

@ BIDEMICS/Ceramics
GREENLEAF | HERTEL | INDEXABLE | ISCAR | KENNAMETAL | KYOCERA [NEWCOMER | ROMAY | SANDVIK| SPK | SSANGYONG | SUMIOTOMO | TAEGUTECH | TUNGALOY | VALENITE
HC1 52200 AB120
AW | GEM1s | Acs 150 N1 | Kos0 | KA30 | NP5200 | cCl0 220 pe20
$D200
ST100
A5 CC620 | SN6O | ST300 X1
Hgg cemy [MTEISCAT oo | NZZ | MOBO. | e | npsooo | SS30 | CCs0 | SN8D | STS00 | NB9os | AB30 | X2 Q32
- | H PT60OM CC6050 | SH2 | sD200 X710
5 TA300
= TC300
=
o Koo Ccs10 51506 | SN26 AS10
S CSN100 C513 sL508 | SN300
CSN200 56 | KY3500 | C57050 CC514 | CC1690 | SLS50C | SN400 | (NS260 | AS500
SX6 MW30 KYK25 | Ks500 NS260C | SC10 | Cx710 | vPQ130
GSN100 158 CC5145C | CC6090 | SL554C | SN500
SP9 MW43 KYK35 | KS6000 SN200OK | AW20 | FX105 | vPQi35
HSN100 1580 CC515 | CC6190 | 'SL654 | SN60O
KY4400 | KS6050 SN2100K | AB30
HSN200 poets CC516 SL808 | SN700 e
AU CC5165C sL854C | SN80o
JX1
X3
> SW400
3 WG300
S | wal KY1525 SW500 | WX1500
T | was | IS0 wr | Krisa cce0 | cceno ANE00 | =90 | Tcaz0
= SW800
= KY1540
7 SX3 KY2100
[} XSYTIN-1 CF1 CC6060
= | sx7 mwsz | 1so | KRB kse0s CCs477 | CCB50 oo | Wx200 | ms20 | miots
S | sxo N30 | Ks6040 CCo065
a5 KYSM10
HC7 N2 | vrers | A CC6050 FA00 | Nesos | Awio L
=] | Z2¢7 | v |wmstoca | oo s | Kvad00 | KTée CC305C | cceso TCI00 | NBISOH | aB30 | KT | VEZI0D
° - PT600M €300
gT
L o
33 SW400
S5 WG300
s 2 | WA1 KY4300 SW500
T WAS | 2500 W7 | “kysas CCe70 SW700
5W800
@ BIDEMICS/CBN
DIJET | HITACHI|INDEXABLE | ISCAR | ENNAVETAL] KYOCERA | MITSUBISHI] SANDVIK | SECO | SPK | SANGYONG | SUMOTON | TAEGUTECH  TUNGALOY | WALTER
BX470
KB1345 CBN20 BX480
= | B23 hare BC5030 CBNOS0C | WBN100 ensoo | KB9O | BXBSO
5 nazo | arooo | CBN9O | s0 | KBIES0 | kaNsoM | MB710 | cpeps | CBNZ0O | WBNTOS | oviooo | BNE0O | keooa | BX87O0
2 | B30 | NG| BHIO0 | canos | iss | KB3630 | aness | wezso | 7523 | cBN3oo |weNiis | SENTOO0 | BN6OO | teeso | Bxaos
= | B16 CaNT00 | 1885 | KBOSIO | KaN90o | mBS01S CBN300P | WBN120 o790 | 8670 | BX910
@ et NBS140 CBN350 | WBN750 TB730 | BX930
S CBN600 BX950
BXC90
Ll e
=y
= KB1340 KB9O
= CBNSO KB1630 MB730 CBN170 Bn7oo | K801 Bxoso
o KB5630
BN250
BN300
BN350
BN1000
Es KBNOSM
CEN10 BN2000
= KB1340 | KBN10C BX310
= ggg BIOHC | KB1610 | KBNTOM | BC8020 | o | Conis e BX330
ko] CBN45 | IB2OH | KBT625 | KBN2SC | MBB10 | o20 | SBNIO0 | wens00 | coniooo | ENGISD | KBS0 | BX3EO | \pegos
S | B40 | BN245 | BH200 | CBNSO | IB25HA | KBSe10 | KBN2sw | mBs2s | (SESO0 | CBNISD | wansso | BNIO0O | BNCISO | ragio | mxaso | VPCZZS
£ | B5K | JBN300 | BH250 | CBN60 | 1BZSHC | KBS625 | KBN3OM | wBa3s | 01 | CENISOP | waneoo | 2BN2000 | BNCISO | teeso | xs3o | \WiE0
2 | Bek CBN70 | BSO | KBS630 | KEN3sN | mBg02s | B0z | SBNIZO | waneso BNCI00 | TB670 | BXCSO
< IB55 | KB9610 | KBN510 | MBCO10 Soes, T BXM10
°© B22 KB9640 | KBN525 NPT BNCI020 BXM20
b KBN90O
£ BNX10
BNX20
S BNX25
= BNX300
g
= @PCD
DIJET |[INDEXABLE | ISCAR | KENNAMETAL [ KYOCERA | MITSUBISHI | SANDVIK | SECO | SSANGYONG | SUMIOTOMO | TAEGUTECH | TUNGALOY | WALTER
Z] JDA10 KD1400 DA10 DX110
S5 | pp1 | Pa | PD3 | s | KBI4% | keDoot | mD20S PD10 |spp1000 | A0 | kP10 | DX120
3 | ppo | oavis | POF | 1% | KDiatg | KPDOTO | MD220 | cDlo | PD20 | $PD2000| D38 | KP30O | DX140 | WCD1O
e PCD-UF KPD230 | MD230 PD30 | SPD3000 KP500 | DX160
ol = JDA735 KD1415 DA1000 e
S DA745 KD1425 DA2200

(Note) This chart is based on published data and not authorized by each manufacturer
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@® Non coated carbide

DIJET |GREENLEAF | HITACHI | INDEXABLE | ISCAR | KENNAMETAL | KYOCERA | MITSUBISHI | ROMAY [ SANDVIK | SECO | SUMIOTOMO | TAEGUTECH | TUNGALOY | WALTER
A30
S | 22 [ | g [ |
% K420 | Pwso | uTiooT s5M | ST20E | cT3000 | UX25
@ | KM3 | R0 | G0 | Ex4s | 0 | S0 ol o
)
& SRT G0 | wsio | co IC28 pbn
GIF
= CRI &)
) KGO3 a K313 GoF
a_ KG1 WHO2 icos | Kes . a3
O8 | kM1 | kai0 | Go2 | wHos | 2 iclo | kirom | GWIS | HTIOST H10 883 | EHS20 KSOSF | wKi
£ a3 GW25 | HTIO | Reoo | HIOF | 890 | GIE | UFI
8 | KM3 | ka0 | G2 | WHIO | ¢ IC20 | Ki1sm ; i ] KSI5F | WSN10
% T KG30 WH20D 4 ic28 | Kkeoo | W10 | umi0T HI3A HX H1 K520
S E KT9 165 K1 THO3
= LF12 TH10
TU10
@ PVD coated carbide
DIJET | GREENLEAF | HITACHI | INDEXABLE | ISCAR | KENNAMETAL | KYOCERA [ MITSUBISHI | SANDVIK | SECO | SUMIOTOMO | TAEGUTECH | TUNGALOY | WALTER
KC5010 AH120
o | 55 R
VM1 Crs 1307 | kessos | PRI GC1525 RS20 1040 | 710
ol | zm3 Y150 1C807 PRO30 | VPTOMF AC520U
scs003 | Gors | S50 B | kauto | PRS0 VEIOVE | TGa1s | oo | aaay | TT7220 | AHZ2S | wswso
— | Qm3 | Jcso15 | G920 CI2sA KCU25 GC1025 TT8010 | AH730 | WXM33
= Y9020 1C908 PRI025 | VPISTF CP250 | ACZ150
S | TM4 | Jososo | e | SOOI | ane | (S0t | koio | PRIOR | WEORE | Gciias | S0 | ACZIS0 | TTe0o0 | AH740 | wip2o
—
& | DT | Jcsomo | o | LS oo | ke | PR | VRRE | Gcaoss AL | mo030 | GH130 | wipa3
DM4 KC722 62145 20| o080 | G330
P3000 :Eg;g kczzo | PRI GC4125 Az SH730
KC735M AH330
KC792M GH730
AC350
ACS10U
1308 Eggg;g Gcis ACS20U | oo | AHIZO
ics07 | k<202 GC1005 Acs3ou | IO | A1z
= ST4 10520 | 2r | peots GC1025 ACEDAOM | o | AH140
[ VM1 105003 250 1807/%07 | o | prozg | VPIOMF | GCT105 | CP200 | ACZIS0 | e | AH710 | WXM20
S | zm3 | 0% | eors | S0 cos | coos | SS9 | FROD | weiowt | Geints | cpaso | Aczaio | TR | A2 | winss
" QM3 5030 | G920 PO50S Ci24 1C928 KC710 | pRi1gs | VPISTF | GC1125 | CPS00 | ACZ330 | .. AH730 | WXN10
£ | TMa | 100 | Goas | po0 | cze | icioos | KO | PRV | veoow | GCi14s | Ts2000 | ACzaso | TP | GHI30 | b0
< | pTa IC1028 VP2ORT | GC1525 | TS2500 | EH510Z GH330 | Wxp43
= KC722 | PR1225 o030
s | pma 3028 | K22 GC2030 Bs20z | 0| GH730
A ic830 | S0 GC2035 Acsosom | T | sk730
ics70 | KoM GCa125 AC610M AH330
ACB30P
AC630M
KC5010 ACS10U
IC507 | KC5025 o0 | Acs20u
IC508 | KC5510 ACS30U | TT1040 | AHI10
C
S | QM3 | 5003 CY10H 1908 | KC5525 | pRoos | VPIORT | GC1020 | CPS00 | eoain | Tre080 | AHI20
o CY100H VPISTF | GC1125 | DTS2500
= | DM4 | Jcsots oo 910 | keuto | priars | (RIS | GETI T DRB0 | Tenoz | r010 | GHito
7 IC808 | KCU25 Ty | EH20z | TT7080 | GHi30
S IC1008 | KC720 TR0 | erst0z
KC730 ACAO5K
aCis
KC5010 GC1005 78125
>
SE| || B2
= 10908 AC520U AHO05
5 G925 o | ka0 G5 poaoy | Traos0
g KCU10 GC1125 TT9080
5 KCU25 GC2145 779020
3 GC4125
§ [T KCUl0 GC1025 AC503U
SE KCU2s GC1030 =
S
) =
@® CVD coated carbide £
=
DIJET | GREENLEAF | HITACHI | INDEXABLE | ISCAR | KENNAMETAL | KYOCERA | MITSUBISHI [ ROMAY | SANDVIK | SECO | SUMIOTOMO | TAEGUTECH | TUNGALOY | WALTER =
GV25
KCKoS AC300G
| Jcosow GMMe015 KCKTS | CA4010 | MC5005 Gcaoos | MKIS00 | s cigqo
JC105v GM8020 | CN2 | IC418 | oy | cagqes | mcs015 Gc3205 | 1000 | acanok | Tre3c0 | 11912
c c1iov GM8025 | CINX | 1C428 R100 TK1000 TI15 | wepoi
6 | cp1 GAS022 KCPO5 | CA4120 | MY5015 GC3210 AC700G | TT6800
o 1C215v HG3305 | a3 | 19007 R200 TK2000 T5105 | WPP10
CP7 GAS023 KCP10 | CA4505 | UCS105 GC215 AC810P | TT7005
p JC605W HG315 | ame | icoots | Kch 0 | A0S | WD | gso0 | SIS | oo | OB | IO | Tsiis | weeao
2 1C605X HG8O10 | CX | 19150 TP2500 T5125
S o e KCP30 | CAS505 | UE6T10 Geaats | 00| acaozs
i KC9325 ACK200




m Technical Data

M Turning Tool Terminology

@ Toolholder part names

Side relief angle

Overall length

| / '_\ End cutting edge angle

Side rake angle\ﬂ’{_/

@-

i

Shank width

1

Vd —
Corner radius |
| Sid

Front top rake

f “{a
Cutting edge height /

e cutting edge angle

fShank height

Cutting Tool Parts

Insert Shank

Face

End cutting edge
(Minor cutting edge)

Minor flank

Nose radius (Shim seat)

Side cutting edge

Major flank (Major cutting edge)

@ Holder rigidity
Toolholder deflection Boring bar deflection
5= A4X FXL>  4XkeXf XL’ 5= 64X FXL® _ 64XkeXapXfXL?
- EXbxh®T EXbXh - 3XExpgxD*” 3XEXpmXD*
Clamping bolt Clamping bolt
F : Cutting force F : Cutting force
1 n | '
? T i S B
N J
L : Overhang L : Overhang Sleeve
Symbol Term Unit Symbol Term Unit
o Deflection amount mm o Deflection amount mm
b Shank width mm D Shank width mm
h Shank height mm E Young’s modulus N/mif
E Young’s modulus N/mrf ar Depth of cut mm
ar Depth of cut mm f Feed amount mm/rev
f Feed amount mm/rev ke Specific cutting force N/
- Ko Specific cutting force N./mr L Overhang mm
é L Overhang mm F Cutting force N
2 F Cutting force N (F=keXapXf)

(F=keXap,Xf)

An important factor in improving the rigidity of a toolholder is to ensure the overhang
of the tool shank is as short as possible.
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H Milling Cutter Terminology
@ Milling cutter terminology

Axial rake angle
AR.

Peripheral cutting edge angle
(Lead angle)

Cutter height

| Cutter diameter IDanet tetvente tzs|
I 1

o Radial rake angle
R.R.

Cutting edge inclination angle

True rake angle

@ Functions of each cutting edge angle

Name

Function

Effects

Radial rake angle: R.R.

Controls the direction of chip evacuation and cutting force

Negative (—): Excels in chip control performance

Axial rake angle: AR.

Controls the direction of chip evacuation and cutting force

Positive (+): Excels in cutting performance and BUE resistance

Lead angle

Controls the thickness and evacuation drection of chips

Larger lead angles decrease the thickness of chips and relieves

cutting load

True rake angle

Actual rake angle

Larger angles excel in cutting performance and BUE resistance, but lower the cutting

edge strength

Smaller angles increase the cutting edge strength but lower the BUE resistance

Cutting edge tilt angle

Controls the direction of chip evacuation

Larger angles excel in chip control performance and relieve cutting load, but lower the strength of the insert comer

@ Functions of each angle

{Lead angle) : Relationship of this angle and chip thickness

(Rake angle) :

Combinations and characteristices

Lead angle : 45 degrees

fz

ap

Insert

45°

~ Thickness of chips 0.7X f:

Combinations of

Lead angle : 75 degrees

the angles for basic
cutting edge shapes

(+)Axial rake angle : positive

g

Radial rake angle : positive

(=) Axial rake angle : negative

gy

(+)Axial rake angle : positive

L

\

N

Radial rake angle : negative

Radial rake angle : negative

: . 2.
Insert 75° Double-positive cutting edge | Double-negative cutting edge | Negative-positive cutting edge S
;p[ shape(DP edge shape) shape(DN edge shape) shape(NP edge shape) =
/“~Thickness of chips 0.97x f. Radial rake angle(RR.) Positive (+) Negative (-) Negative (-) =
Lead angle : 90 degrees Axial rake angle(A.R.) Positive (+) Negative (-) Positive (+)

f:

Insert specification

Positive (single side used)

Negative (both sides used)

Positive (single side used)

. = Steel ) - )

Insert 90 %
a = Cast iron - o o

-
=1 Thickness of chips 1.00x f. § Aluminum alloy Y — —
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Ml Calculation Formula for Turning
@ Calculating the cutting speed
Calculating the cutting speed from the rotation speed

v. : Cutting speed (m/nmin)
_ M XDnXn Dr : Machining diameter (mm)
o 1000 n : Spindle speed (min)
. Pi (3.14)

Calculating the revolution speed from the cutting speed

_ 1000 X ve
n _—
(min-1) T X Dn

Example : Obtaining a cutting speed for machining a work piece of 200 mm diameter at the spindle speed of 1,000 min™:

=X 2? 8(;(01 000 _ 628 (m/min)

Ve

@ Calculating the cutting time
Calculating the cutting time for OD (ID) machining

T : Cutting time (min)
. 2 ¢ : Cutting length (mm)

(:"!;)_ fXn f : Feed rate (m/rev)

n : Spindle speed (min")

Calculating the cutting time for facing

T : Cutting time (min)

— Tt X (a2-b?) v @ Cutting speed (m/nin)
an  4000X ve X f f : Feed amount (mm/rev)
7 2 Pi (3.14)
Example : Obtaining a cutting time for machining of work to be cut 100 mm long at the spindle speed of 1,000 min" and at a feed rate of 0.1 mm/rev:
— 100 P
T="0.1x1000 — (@i

@ Calculating the theoretical surface roughness

h : Theoretical surface roughness (um)
f? f : Feed amount (mn/rev
r h= ' x1000 _ it (n/rev)
‘ h w 8 r- - Corner radius (mm)
f

=
2
s
IS
=
=)
=
=

Example : Obtaining the theoretical surface roughness when machining with an insert having 0.8 corner radius at a feed rate of 0.1 mm/rev:

_ 0.2 _
h —m X1000—156(Hm)

[Guidelines for actually finished surface roughness]

Steel type work: Theoretical surface roughness X 1.5 to 3
Cast iron type work: Theoretical surface roughness X 3 to 5
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@ Calculating the cutting force

F : Cutting force (N)

_ ke » Specific cutting force (N/m) see te tabi below.
& (ﬁ) =k X @ X1 a» : Depth of cut (mm)
f : Feed amount (mm/rev)

F1 F1 = Principal cutting force
F2 : Feed force
F3 : Thrust force

Example : Calculating the cutting force for grey cast iron cut at the feed rate of 0.2 mm/rev and with a depth of cut of 3 mm:
F=1800%3X0.2=1080(N)

@ Calculating the power required P. : Required power (kW)
Ve X f X ap X ke v. : Cutting speed (m/min)
<5§): 60X103X n f : Feed amount (mm/rev)

a» : Depth of cut (mm)

ke : Specific cutting force (N/mm) <see the table below.
n : Mechanical efficiency (0.7~0.8)

Example : Calculating the cutting power for the machining of grey cast iron at a cutting speed of 700 m/min, feed rate of 0.4 mm/rev, and with a depth of cut of 2 mm
(with 0.8 set as the mechanical efficiency):

_ 700X0.4X2X1400 _
P= O 05eos = 1633 (kW)

@ Specific cutting force

tor el Tensirl]e strength or | Specific cutting force (N/mi) “k.” to cutting feed rate (mn/rev)
ardness 0.1mm/rev | 0.2mm/rev | 0.3mm/rev | O.4mm/rev | 0.6mm/rev
Soft steel 520 3,610 3,100 2,720 2,500 2,280
Medium steel 620 3,080 2,700 2,570 2,450 2,300
Hard steel 720 4,500 3,600 6,250 2,950 2,640
670 3,040 2,800 2,630 2,500 2,400
Tool steel SKD
770 3,150 2,850 2,620 2,450 2,340
600 3.610 3,200 2,880 2,700 2,500
Cr-Mo steel SCM
730 4,500 3,900 3,400 3,150 2,850
900 3.070 2,650 2,350 2,200 1,980
Alloy steel SNCM
HB350 3.310 2,900 2,580 2,400 2,200
Gray cast iron FC HB200 2,110 1,800 1,600 1,400 1,330 s
é
S
@ Calculating the volume of chips produced Q : Volume of evacuated chips (cnf /min)
v. @ Cutting speed (m/min)

(cm%n): X R a» - Depth of cut (mm)

f : Feed amount (mm/rev)

Example : Obtaining the volume of chips evacuated per minute for machining at a cutting speed of 700 m/min, feed of 0.4 mm/rev, and a depth of cut of 2mm
Q= 700x0.4x2 =560 (cni/min)



=
2
s
£
=
S
2
=

Hl Troubleshooting for Turning

m Technical Data M

. . - e Machine/
Material/grade selection | Cutting conditions Tool shape e
EEEE BEEEBEERIEEE
©c| S(= e 2lcisc|a|l2B|e ol =
Corrective measures | & | 2| £ g o3 Coolant( $ | ¢ | S| 8| S| E|S || 2| &
s 2523 x|l S| S| ®|G|e|le|B|E
ZlE8le|8|lv|=|ogTs|ls|5|5|@|&8|>E|=| |2
S g8 28|lwo|lc|SE|8|olg| » 3P| 8B|xE|8
8l ol c| 0| SRR 2| £ gl s s|s5| B
5| El2|E|E|2|%|2 |8 5 BIEE2|E|8 = e
Sl s El3Y0|3|lele¥| g3 e 5T
28|85l &|0 sl g|= 2|8 E|w|lS|E|E|E
. © =2 S| 5| o H|3|S|2|l=|3|=
Possible cause AR AR g 5|8 Z|&%|S AN
ola| S| = =8| = 2|22 5|
Type of problem %" B2 2 Dec’rfase Incgase slzle Decrease Inc;ase S|glz|z|2
S|6|5|8 3|&|& E|E|E|2|2
Unsuitable tool material/grade | @
Excessive ; ;
TEE e Unsuitable cutting edge shape { A N N R
o Improper cutting conditions | Wet
§ Unsuitable tool material/grade o
o
2 Improper cutting conditions & | N
g Cﬁgggéeéf Insufficient cutting edge strength o 24 2o
theecélétélng Thermal shock o % % % @Dy
Built-up edge ( AR AR @ |\Wet
Insufficient toughness L AN AN BN J
g | Variationin | Improper accuracy of insert [
5 | dimensions -
& | during cutting | Clearance/relief of the work/tool [ IR R AR B o0 0 o
S| Needfor |Increased flank wear |@ »
2 | offsetting .
S during Built-up edge Q|
s -
S| cutting | mproper cutting conditions ~ |2
B Deposition 2 @ |Wet
5 Poor
£ sun;]ace Unsuitable cutting edge shape o P |
Z | roughness
5| ©® Chatter IR oloo/e
+ | Deteriorainintool | Improper cutting conditions L BR AR
@ | [fefaccuracy dueto - -
T | excessive heat generation| Unsuitable cutting edge shape [ AR ~
Boundary wear o
w0 Burring Improper cutting conditions ~ | it Wet
;% Unsuitable cutting edge shape @ & | N | N N
A Improper cutting conditions 2 BR’
0D
g_ Chipping | Unsuitable cutting edge shape L IR AR N NR
< Vibration L AN 2N BN J
O
gﬁ Unsuitable tool material/grade o
g . Improper cutting conditions L, @ |Wet
@ | Scuffing
Unsuitable cutting edge shape [ AR ~
Vibration L 2K 2N BN
g Improper cutting conditions L AR AR, Wet
=
8 Elorrl]gated Chipbreaker's effective chip control range o
a chips
S Unsuitable cutting edge shape & &




M Troubleshooting Case Studies: Turning

NTK

Case/Symptom

Possible causes

Corrective measures

VB wear

@The material / grade is too soft
@Cutting speed is too high
@Relief angle is too small

@Use a coated grade

@Choose a material/grade highly resistant
to wear

@Decrease the cutting speed

Wear on face |

@High temperature causes chemical
reactions between the insert material
and chips

@Use a coated grade
@Decrease both of the cutting speed and feed rate
@®\Viden the rake angle

Notching wear

@The work surface is too hard

@Boundary area has been oxidized

@Burrs, caused by chips in the sheared
form, have been cut

@\VViden the side cutting edge angle

@/Make the nose radius larger so that cutting
is performed within the radius

@Use a round insert

Chipping/ fracture

| @Feed rate is too high

@Chips have become trapped
@Chatter resulting in vibration

@Enlarge the honed edge

@Make the nose radius larger

®Narrow the rake angle to secure the
cutting edge strength

@This is due to compressive forces being

applied to the cutting edge from elastic

@Change the cutting conditions by checking
the cutting edge

Chatter mark

el
O Flaking deformation in the area being cut @Choose a material/grade highly resistant to fracture
2 @This occurs when deposited/adhered | @Increase the coolant rate and pressure
- material is peeled off @Improve the run-out of the main spindle of the machine
@Choose a material/grade highly resistant to wear
Plastic @High cutting force and excessive heat is | @Decrease both of the cutting speed and feed rate
deformation applied to the cutting edge @/\ake the nose radius larger
@Use coolant
@This occurs because the cutting temperature | @Increase the cutting speed
Built-up edge is lower than the recrystallization | @Use coolant with excellent lubrication performance
temperature of the work material @Change to a grade with less affinity to the work material
@The deposition is caused to the face Olnc_rease the c_uttmg speed
Deposition by a chemical reactions of the work | ®\Viden the relief angle
P myaterial due to heat generation @Hone the face with a mirror-like-surface finish
g @Change to a grade with less affinity to the work material
Clamping ®The insert was clamped under @Clean the clamping areas and install the
imoroper seating conditions insert in the recommended way
crack prop J @Tighten to the specified torque
@Decrease the feed rate
Chibpin « @The feed rate is too high @Use a smaller edge preparation
Pping i @An unsuitable insert was selected @Change to a grade highly resistant to boundary wear
@Change the cutting edge angle of the holder
8 Burrin | @The feed rate is incorrect @Decrease the feed rate
Q g @The shape of insert is not suitable @Use a smaller edge preparation
o
X
o ’ . @Decrease the feed rate
; @The cutting force is too great ®Usc a smaller edge preparation

@The rigidity of the work piece and
cutting tool is insufficient

@Ensure tool overhang is minimised
@Change the cutting edge angle of the holder

Gouging

@Vibration of the cutting edge due to
deposition/built-up edge

@Increase the cutting speed
@Use cutting oil excellent in lubrication performance
@Change to a grade with less affinity to the work material
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m Technical Data M

Ml Calculation Formula for Milling Processes

@ Calculating the cutting speed

Calculating the cutting speed from the rotation speed

ve : Cutting speed (m/min)
o _ TtTXD:Xn D. : Cutter diameter (mm)
w1000 n : Spindle speed (min)
P (3.14)
N Calculating the revolution speed from the cutting speed
5] _ 1000X v.

n
(min-1) T X D

Example : Obtaining the cutting speed for machining with an 200 mm diameter cutter at the Spindle speed of 1,000 min"":

v= X 2‘?8501 000 _ 628 (m/min)

@ Calculating the feeding speed and feed rate
Calculating the feed rate per blade

f.  Inch amount per tooth (mm/t)
v vi I Table feed (mm/min)

my  Z XN z * Number of tooth

n : Spindle speed (min")

Calculating the feeding speed per minute

vi=1f X2z Xn

(mm/min)

Example : Obtaining the feed rate for milling with a 10-teeth cutter at the 0.2mm/t and the revolution speed of 1,000 min
vi = 0.2X 10X 1000 = 2000 (mm/min)

@ Calculating the machining time

T : Cutting time (min)

L L : Total length of table feed (mm)
C% = C% I=" (¢+D)

(min)
“D. vi : Table feed (mm/min)

=
2
s
£
=
S
2
=

Example : Obtaining the machining time for milling 200 mm on a work piece fed at the rate of 1000 (mm/min)

_ 200 _ .
T= 1000 = 0.2 (min)
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@ Calculating the cutting power

P.=

aexapXVkac

(kw)

60%x106X n

P
ae
ap
Vi

Ke
n

NTK

: Required power (kW)
: Cutting length  (mm)
: Depth of cut (mm)
: Feed rate (mm/min)
- Specific cutting force (N/mi) see the table beiow.
: Mechanical efficiency (0.7~0.8)

Example : Calculating the power required to machine gray cast iron for a length of 150 mm, at a feed rate of 1,100 mm/min, and with a depth of cut of 3 mm
(with 0.8 set as the mechanical efficiency and 0.2 mm as the feed par tooth/blade)

@ Specific cutting force

_150X3X1100%X1400 _

PC

60%x108%0.8

14.44 (kW)

Work material

Tensile strength or

Specific cutting force (N/mif) “k.” to cutting feed amount (mm/rev)

hardness 0.1mm/t 0.2mm/t 0.3mn/t 0.4mn/t 0.6mn/t
Soft steel 520 2,200 1,950 1,820 1,700 1,580
Medium steel 620 1,980 1,800 1,730 1,600 1,570
Hard steel 720 2,520 2,200 2,040 1,850 1,740
670 1,980 1,800 1,730 1,700 1,600
Tool steel SKD
770 2,030 2,030 1.800 1,750 1,700
600 2,180 2,000 1,860 1,800 1,670
Cr-Mo steel SCM
730 2,540 2,250 2,140 2,000 1,800
900 2,000 1,800 1,680 1,600 1,500
Alloy steel SNCM
HB350 2,100 1,900 1,760 1,700 1,530
Gray cast iron FC HB200 1,750 1,400 1,240 1,050 970
Aluminum alloy |AC,ADC 160 580 480 400 350 320
For power required for NTK HCC, please refer to page P31.
@ Calculating the volume of evacuated chips Q : Volume of evacuated chips (cm/min)

Example : Obtaining the volume of chips evacuated per minute for machining at a cutting speed of 700 m/min, feed rate of 0.4 mm/rev, and with a 2 mm depth of cut:

Q =ae X ap X vi
(cni/min)

Q= 150%X3%1100 = 495 (cni/min)

ae
ap

Vi

: Cutting length  (mm)
: Depth of cut (mm)
: Feed rate (mm/min)
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m Technical Data M

Hl Troubleshooting for Milling

Material/grade selection Cutting conditions Tool shape
AR IELE: g HEEAE IR AR I
S| ol = O = S =
Corrective measures | &| 2| € % 0|32l s Coolant| = E" 218 I3|&| S|
IR AR R
TS| 28| wlo 2|5 Lls|&E|S|al ol el >~
e 2| = _'-5 < oo | o o || -= £ | &
SFHHEHEN R AR AR EE:
s &S5 |RE|2 AR YR R
s 3| B|E|O O s| 3|+« ~|=|8| £ |B|l<c| Q||+
: HEIEIE =12125&2|3 S5 2l
Possible cause s|S|E|3 Zl3z|3|0 o1& %83
®| 2| 5| S | Deceme hoese| 3 | = Decease howse | E |5 | 2| 2| &
Type of problem S 228 2 S5|2|S5| 8| €
5|55 8| Y |2 A N E i i
*é Increased | Improper cutting conditions ~ [ )
=
P flank wear | g jtable cutting edge shape | @ » ~ ®
"ao: Increased | Improper cutting conditions & | NN [ )
| wear on face | ynsuitable cutting edge shape | @ A AN
3%0 Fracture/ | Improper cutting conditions | N L J
S | chipping on
o | cutting edge | Unsuitable cutting edge shape o AR AR [ AN BN |
Q
:g‘ Thermal | Improper cutting conditions | NN @
5 shock | ynsuitable cutting edge shape ® 2 ~
(J)
é" Built-up | Improper cutting conditions AR [
a edge Unsuitable cutting edge shape o 2, ~
_ Poor surface Improper cutting conditions AN N ()
9 finish Unsuitable cutting edge shape | @ ® AR ( 2N
3 ) Improper cutting conditions it @ e
= Burring
oo Unsuitable cutting edge shape AN | N ( }
E o Improper cutting conditions ™| N ®
o | Chipping : =
g Unsuitable cutting edge shape AR BB AR, o
Poor;afrlghrgiss%and Improper cutting conditions & | N o AN | NN [ AN BN |
Increased chatter/ ; ”
@ e T Improper cutting conditions % % Y% OO0 > BB BB
% Poor chip Improper cutting conditions AN [ ) [ BN J
evacuation | jngitable tool/blade edge shape ? | « o
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M Troubleshooting Case Studies: Milling

NTK

Case/Symptom Possible causes Corrective measures
:Eg;t('jni:epiefoﬁ lt(?vc\)/ high- @Decrease the cutting speed.
L . @Increase the feed rate.
VB wear @The shape of the insert is not suitable. @\iake the nose radius larger
@The material / grade of the insert is ) ger.
. @Change to a grade highly resistant to boundary wear.
not suitable.
Notchi ®The mgtenal / grade of the inserts is @Change to a grade highly resistant to boundary wear.
otching not suitable. @®\Widen the rake angle.
wear ®The shape of the cutter is not suitable @Change the Insert shape to a different one
- @The shape of insert is not suitable. g P ’
@
8
= @Decrease the feed rate and depth of cut in order
Chipping / @The cutting speed is incorrect. to reduce the cutting force.
f p[?c & @The shape of the cutter is not suitable | ®@Use a smaller edge preparation.
racture @The shape of insert is not suitable. @Prepare the cutting edge to give it a round honing.
@Change to a grade highly resistant to fracture.
Thermal @The cutting conditions are incorrect | @Decrease the cutting speed.
K @The material / grade of insert is not @Change to dry cutting from wet cutting.
crac suitable @Use a material / grade highly resistant to thermal shock
. . @Decrease the feed rate.
0] PpIng @The shape of the cutter is not s.uitable @Change to a grade highly resistant to boundary wear.
8 P | @Set the lead angle at 45 degrees.
a
<
o 5
; @The feed rate is incorrect. @Adjust the feed rate.
Burring @The shape of insert is not suitable. @Use a smaller edge preparation.
@The shape of the cutter is not suitable.| ®@Make the lead angle narrower.
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m Technical Data M

M Surface Roughness Standards

JIS B0O601(2001) JIS B0601(1994)
I1SO 4287(1997) / 1ISO 1302(2002) JIS B0031(1982)
No filter, digital signal No filter, digital signal
Cross- Evaluation length Shape length —
section - .
10-point average roughness — —
Phase correction, band As-Ac Phase correction, short wavelength Ac
Evaluation length Determine individually for each standard length Ac. | Average for @n, calculated for each standard length Ac
Maximum height Maximum height Rz Maximum height Ry
Sebt stagdarc'i lenhgth 0.25mm 0.1~0.5um 0.1~0.5um
ased on height N N
parameters Rz, 0.8mm 0.5~10um 0.5~10pum
Rmax, and Ry. 2.5mm 10~50pum 10~50um
Dimension indicated in U0.008—-2.5/Rz 1.5 Ry=1.6~0.8
drawing L —2.5/Rz 0.7 Ac 0.25
Roughness
curve | 10-point average roughness Rz, Rz
Center line average roughness Ra,s Ra75
Arithmetic average roughness |  Arithmetic average roughness Ra Arithmetic average roughness Ra
Sebt stagdar?] lenﬁgth 0.25mm 0.1~0.5um 0.1~0.5um
ased on height - -
parameters Rz, 0.8mm 0.5~10um 0.5~10pum
Rmax, and Ry. 2.5mm 10~50pum 10~50um
Dimension indicated in U“2RC"—0.8/Ra75 3.1 1.6-3.2
drawing L “2RC"—0.8/Ra75 1.5
@ Theoretical surface roughness @ Relationship with triangle symbols
The theoretical surface roughness for lathe machining is the minimum value which can be Aitmetc g i heght 10O aveage]
obtained under the set machining conditions, and can be expressed by the following formula. Rag(#m) Rz (um) Rzi (um)  |(Triangle symbo)
0.025 0.1 0.1
h 72 X 1000 r 0.05 0.2 0.2
= € A%
0.2 0.8 0.8
h : Theoretical surface roughness (um) : 0.4 1.6 1.6
f : Feed amount (mm/rev) 0.8 3.2 3.2 A%
S r. - Nose radius (mm) 1.6 6.3 6.3
bS]
i3 @ Actual surface roughness 3.2 125 125 —_
= 6.3 25 25
» When machining steel: Theoretical surface roughness x 1.5-3 s = =
* \When machining cast iron: Theoretical surface roughness x 3-5 : v
25 100 100

@ Surface finish improvement measures

» Examples of reading

. . . (i)When Ra = 1.6um = 1.6un Ra
* Increase the nose radius. + Use a wiper insert. (ilWhen Rz = 6.3m = 6.3um Rz

* Adjust the cutting speed and/or feed amount, ~» Change the material and/or shape of the insert (W\When Rz,; = 6.3im = 6.3/mRz,,

% The finishing symbols (triangle symbol ¥ and symbol ~)
are no longer used in JIS pursuant to the 1994 revision.
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NTK

JIS B0601(1982)
JIS B0031(1982)

JIS B0601(1970)
JIS B0031(1970)

JIS B0601(1970)

No filter, analog signal

No filter, analog signal

No filter, analog signal

One standard length

One standard length

One standard length

Rmax

Rmax (S indication)

Hmax (S)

Rz

Rz (Z indication)

2RC, short wavelength cut-off Ac

2RC, short wavelength cut-off Ac

One measured length = 3Ac

One measured length = 3Ac

0.8um or less

0.8um or less

Select from 0.3, 1,3,5 and 10mm

0.8~6.3um 0.8~6.3um Select from 0.3, 1, 3,5 and 10mm
6.3~25um 6.3~25um Select from 0.3, 1, 3,5 and 10mm
Surface symbol or triangle symbol Triangle symbol
R 1.6 1.65__/ 0.25 Upper limit 0.85 or less
max = 1. . . pper limi N
N/ Rmax=038 0.85 / 0.25 Lower limit 1.55-65 VY
125~25S VA4
35S or higher A4
Ra Ra(“a” indication) —

Ra shall be 12.5um or less.

Ac shall be 0.8 mm.

12.5~100um

3.2
1.6/

Surface symbol or triangle symbol

0.2a or less \YaAvavavy
0.4a~1.6a AAVAVS
3.2a~6.3a Avavd
12.5a to 25a or more v

@ Obtaining the surface roughness

@ Conditions for measuring R parameters

o |New symbol (Old symbol Non-cyclic wave form (random wave form) |~ Settings for measuring
'% Calculation Obtaining method (example)
JIS B0601:'01 | JIS BO601:'94
Reference length|Evaluated length
Range of Ra | Range of Rz !Zr(mm)=cut-§ff () =gt
= The addition of the max. value m (um) A 0rx5
o for the depth Rv and the max.
= height Rp on the roughness s I <Ras< <Rz<
o Rz Ry curve for the reference length: \ - /\U/\“ U/\V/‘/\ /\ 0.006<Ra=0.2 | 0.025<Rz=0.1 0.08 0.4
o \VARVIINAC 002<Ras0.1 | 01<Rzs05 0.25 1.25
é Rz = Rp+Rv 2 0.1<Ras2 | 05<Rzs10 08 4
= 2<Ra=10 10<Rz=50 25 125
‘5 The addition of the average of the maximum
g‘ to fifth highest vales and the average of the R m 10<Ra=80 50<Rz=200 8 40
5 deepest to the fifth deepest values on the 31 / EVA %7?91,7\ g
é Rz Rz roughness curve for the reference length: (wamnw g VAY VA @
JIS >I \ A= > ERVAS
g" (Yp1+Yp2+Yp3+Ypd+Yp5) +
o (YV1+Yv2+Yv3+Yv4+Yv5) B
e Rzs= 5
=
;8” The average of absolute values v
£ on the roughness curve f (x) for
5 the reference length:
& Ra Ra T e e
% 1 0 119 | " LR (VAZER 1Y, ‘ I
g Ra = [ {160)
g

=
5=
T
£
=
S
2
=

015



m Technical Data M

l Spare Parts - Wrenches

Standard Items Optional Items
(LLR Type)
Item Number Appearance Item Number Appearance
CLR-13S
(Formerly f LLR-13S
RLR-13S)
CLR-15S
(Formerly LLR-15S
RLR-15S)
I
RLR-20S ' LLR-20S J)
! ) )
LLR-25S e W]
LLR-255-20 65 tJj
——— 2
LLR-28S '

(Driver type wrench for increased adaptability)

Item Number Magnetic Driver Handle Item Number Replaceable Bits
HLR-13S
HLR-15S
XX2815-04 [T Dk wina SoftFinish®
HLR-20S
HLR-25S

(Driver type wrench kits)

S Item Number Contents
XX2815-04-13S XX2815-04 with HLR-13S
XX2815-04-15S XX2815-04 with HLR-15S : OSWs ™ \yina SoftFinish®
XX2815-04-20S XX2815-04 with HLR-20S |
XX2815-04-255 XX2815-04 with HLR-25S
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M Clamp Screws and Wrenches

NTK

Clamp Screw Dimension (mm) Standard Wrench Adaptavbrfnit;"dard
Appearance Order Code| Item Number a b | ¢ [6( )|Order Code| Item Number || LR | 'feaiosuar
5704739 |LR-S-2X3.5 |M2XxP0.4 3.1|35]| 82
5907704 |LR-S-2%X3.7 |M2XP0.4 3.1 37| 82
5681994 | CLR-13S LR-1 T-6
5907712 [LR-S-2xX4.4 | M2XP0.4 3.1144| 82
5907720 |LR-S-2%X5.5 |M2xP0.4 3.0|55| 90
5907738 |LR-S-2.5%X4.8 |M25XP045| 3.6 | 4.8 | 82
5704747 |LR-S-2.5%X5.5 |M25XP045| 3.6 | 5.5 | 82
5681978 | CLR-15S LR-2 17
5907746 |LR-S-2.5%X6 |M2.5%P045|3.5|6.0| 90
5907753 |LR-S-2.5%6.8 |M2.5%XP0.45| 3.5|6.8| 90
5773619 [LR-S-3X5.8 |M3XP0.5 41|58 | 90
5907761 [LR-S-3%X6.2 | M3XP0.5 52|6.2| 82
5907779 |LR-S-3X7.8 | M3XP0.5 40 |7.8| 90 |5485164 RLR-20S LR-3 T-10
5907787 |LR-S-4X5.8 | M4XPQ.7 58 |6.0| 82
5907795 |LR-S-4%X9 M4XxPQ.7 58 (9.0| 82
5116991 |LR-S-4X10PW | M4XPQ.7 5.8 |10.0| 90 |5681978| CLR-15S LR-2 17
5534029 |LRIS-2%X6 M2xP0.4 26 |6.0| 60
5681994 | CLR-13S LR-1 T-6
5907803 |LRIS-2.2%X6 |M2.2xP0.45(3.15| 6.0 | 60
5989181 |LRIS-2.5X5 |M2.5xP0.45| 3.6 | 5.0 | 60
5681978 | CLR-15S LR-2 17
5907811 |LRIS-2.5X7  [M2.5xP0.45| 3.6 | 7.0 | 60
5907829 | LRIS-3%X6 M3XP0.5 4.0|6.0| 60
5485164 RLR-20S LR-3 T-10
5428156 |LRIS-3%8 M3XP0.5 42|80 60
5477328 | LRIS-4X5 M4xP0.7 |5.85| 5.0 | 60
5907837 |LRIS-4%X6 M4xP0.7 |5.85| 6.0 | 60
5977566 |LRIS-4%X8 M4xP0.7 |5.85| 8.0 | 60 2364930 LLR-255 R4| T-15
: g : 5794698 | LLR-255-20 65
5907845 | LRIS-4%10 M4xP0.7  |5.85|10.0f 60
5684105 [LRIS-4%X12 M4xP0.7  |5.85|12.0| 60
5907852 | LRIS-5%X10 M5XP0.8 7.0 95| 60 |5364948 LLR-28S T-20
5116983 | LRIS-4X10PW | M4 XP0.7 5.7 |10.0| 60
| 5681978 | CLR-15S LR-2 T-7
e L | 5090576 | LRIS-4X12PW [M4xP0.7 | 5.7 [12.0| 60
] Attention: When tightening screws \ Recommended Tightening Torque
* Ma_ke sure the wrench ti.p and wrench hole are Item Number Recommended Tightening Torque (N-m)
neither deformed nor stripped CLR
* Engage the wrench straight to screw hole hLL'}; 135 0.7
v X X CLR
LLR :
? LR 15S 1.4
RLR
LLR .
% i 20S 3.0
* Do not apply more torque than the LR 25g 50
recommended amount (as shown to the right) A
LLR
Note: Wrenches and bits come in a pack of five HLR 285 7.0
Clamp screws come in a pack of ten
LW-4 12
LW-5 15
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m Technical Data M

B Material Cross Reference Chart

S0 Country US.A. Japan Germany S0 Country US.A. Japan Germany
Standard|  AISI / SAE JIS DIN Standard|  AISI / SAE JIS DIN
Stainless Steel (Ferrite/Martensitic) Malleable cast iron
403 SUS403 X6Cr13 - FCMB310 -
X7Cr14 32510 FCMW330 EN-GJMB350-10
416 SUS416 X12CrS13 40010 FCMW370 EN-GJMB450-6
430 SUS430 X6Cr17 50005 FCMW490 EN-GJMB550-4
410 SUS410 X10Cr13 70003 FCMP540
SUS420J2 X46Cr13 A220-70003 | FCMP590 EN-GJMB650-2
405 X6CrAL13 A220-80002 | FCMP690 EN-GJMB700-2
420 X20Cr13 Gray cast iron
431 SuUS431 X19CrNi17-2 No 20 B FC100 EN-GJL-100
430F SUS430F X14CrMoS17 No 25 B FC150 EN-GJL-150
434 SuUS434 X6CrMoS17-2 = No 30 B FC200 EN-GJL-200
CAG6- SCS5 X3CrNiMo13-4 = No 35 B FD250 EN-GJL-250
405 SUS405 X10CrAL13 ‘g No 40 B - -
HNV6 SUH4 X85CrMoV18-2 O No 45 B FC300 EN-GJL-300
446 SUH446 X10CrAL2-4 No 50 B FC350 EN-GJL-350
EV8 SUH35,SUH36 | X53CrMnNiN21-9 No 55 B - EN-JLZ
S44400 X1CrMoTi18-2 A436 Type 2 - GGL-NiCr20-2
X20CrMoV12-1 Ductile cast iron
630 X5CrNiCuNb16-4 60-40-18 FCD400 EN-GJL-400-15
Stainless Steel (Austenitic) - - EN-GJL-400-18-LT
304L X2CrNi19-11 80-55-06 FCD500 EN-GJL-500-7
304 SUS304 X5CrNi18-10 A43D2 - EN-GJSA-500
g 303 SUS303 X8CrNiS18-9 - FCD600 EN-GJS-600-3
7] SUS304L 100-70-03 FCD700 EN-GJS-700-2
ﬁ 304L SCS19 X2CrNi19-11 Z SC64D C4BS G-AlSIOMGWA
= 301 SUS301 X9CrNi18-8 = GD-AISIT2 AC4A G-ALMG5
g 304LN SUS304LN X2CrNi18-10 E 356.1 A5052
316 SUS316 X5CrNiMo17-2-2 8 A413.0 A6061 GD-AIlSi12
316LN SUS316LN X2CrNiMoN17-13-3 2 A380.1 A7075 GD-AISi8Cu3
316L X2CrNiMoN17-12-2 % A413.1 ADC12 G-AlSi12(Cu)
316L SCS16 X2CrNiMo18-14-3 "g A413.2 G-AlSi12
SUS316L = A360.2 G-AlSi10Mg(Cu)
317L SUS317L X2CrNiMo18-15-4 Heat-resistant alloy
UNS X1TNiCrMoCu25-20-5 330 SUH330 X12NiCrSi36 16
V 0890A SCH15 G-X40NiCrSi36-18
321 SUS321 X6CrNiTi18-10 5390A
347 SUS347 X10CrNiNb18-10 5666 NiCr22Mo9Nb
316Ti X6CrNiMoTi17-12-2 NiCr20Ti
318 X10CrNiMoNb 18-12 5660 NiFe35Cr14MoTi
309 SUH309 X15CrNiSi20-12 - 5391 S-NiCr13A16MoNb
310S SUH310 X8CrNi25-21 o 5383 NiCr19Fe19NbMo
308 SCS17 X2CrNiMoN17-11-2 3 4676 NiCu30AL3Ti
17-7PH X7CrNiAL 17-7 § NiCr20TiAk
N08028 X1NiCrMoCu31-27-4 o AMS 5399 NiCr19Co11MoTi
Stainless Steel (Austenitic/Ferrite) E AMS 5544 NiCr19Fe19NbMo
S31500 X2CrNiN23-4 & AMS 5397 NiCo15Cr10MoAl
5 532900 X8CrNiMo27-5 = 5537C CoCr20W15Ni
é 532304 X2CrNiN23-4 AMS 5772 CoCr22W14Ni
S 531803 X2CrNiMoN22-53 Titanium alloy
= B 5130H SCr430H 34Cr4 AMS R54520 TiAL5Sn2.5
2= 5135H SCr435H 37Cr4 AMS R56400 TiAl6V4
é % 4135H SCM435H 34CrMo4 AMS R56401 TiAI6VA4ELL
= E 4140H SCM440H 42CrMo4 TiAl4Mo45n4Si0.5
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NTK

S0 Country US.A. Japan Germany S0 Country US.A. Japan Germany
Standard| ~ AISI/SAE JIS DIN Standard| ~ AISI/SAE JIS DIN
Carbon steel A573-81 SM400A;B;C |5275J2G3
A570.36 STKM12A;C | S235JRG2 SM490AB,C;YAYB | S355J2G3+C2
1115 GC16E 5120 DS355J2G3
A573-8165 $235J2G3 9255 55Si7
1015 C15 9262 S340MGC
1020 C22 52100 SUJ2 100Cré
1213 SUM22 11SMn30 ASTM 16Mo3
12L13 SUM22L 11SMnPb30 4520 16Mo5
10SPb20 ASTM 14Ni6
1215 11SMn37 8620 SNCM220(H) | 21NiCrMo2
12L14 11SMnPb37 8740 SNCM240 40NiCrMo22
1015 S15C Ck15E 17CrNiMo6
1025 S25C Ck25E 5015 SCr415(H) 15Cr3
A572-60 S380N 5140 SCr440 42Cr4
A572-60 17MnV7 5155 SUP9(A) 55Cr3
1035 C35 SCM415(H) | 15CrMo5
1045 C45 8740 SNCM240 40NiCrMo8-4
1040 35520 5015 SCr415(H) 15Cr3
1039 40Mn4 ASTMA182 13CrMo5
1335 SMn438(H) 36Mn5 ASTMA182 13CrMo4-5
1330 SCMn1 28Mn6 14MoV63
1035 S35C C35G 31CrMo12
1045 S45C C45E 39CrMoV13
1050 S50C C53G L1 41Crs4
1055 C55 8620 22Mo4
& 1060 C60E & 50CoMo4
— 1055 S55C C55E — 16MnCr5
& 1060 $58C C60E & 31NiCrMo14
2 1095 C101E 2 L6 50NiCr13
W1 SK3 C101u 3135 SNC236 36NiCr6
W210 SUP4 C105W1 3415 SNC415(H) 14NiCr10
Alloy steel 3415;3310 | SNC815(H) 14NiCr14
ASTMA353 X8Ni9 9255
2515 12Ni19 9840 36CrNiMo4
14NiCrMo13 4340 34CrNiMo6
5132 SCr430(H) 34Cr4
D3 SKD1 X210Cr12 5140 SCr440(H) 41Cr4
5115 16MnCr5
4130 SCM420;5CM430 | 25CrMo4
H13 SKD61 X40CrMo134 4137;4135 | SCM432;SCCRM3 | 34CrMo4
4140;4142 | SCM440 41CrMo4
A2 SKD12 X100CrMoV51 4140 SCM440(H) | 42CrMo4
SKD2 X210Crw12 32CrMo12
S1 45WCrV7 6150 SUP10 51Crv4
H21 SKD5 X30WCrvo3 41CrMo7
X30WCrvo L3 100Cré
X165CrMoV12 SKS31 105WCré6
HW3 SUH1 X45GrSio3 SKS2,5KS3
D3 SUH3 S6-5-2 L6 SKT4 55NiCrMoV6
M2 SKH51 S6-5-2 Cast steel
M35 SKH55 S6-5-2-5 SEMnH1
M7 S6-9-2 SCMnH/1 G-X120Mn12
HNV3 X210Cr12G
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m Technical Data M

M Ni-based Heat Resistant Alloys

@ Material Specifications Cross-Reference List-Aerospace Material Designation
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* These alloys can be hardened by an aging process
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_ _ _ _ _ _ AISI:686
— — — — — NiCr16MoAl -
5396A 5396 ND37FeV 2.48 S'NiMo30 N10001
5388C 5388 _ 24602  |NICri7Mo17FeW|  N10002
5771 5607 — — _ — N10003
= 5786 _ _ _ _ N10004
5390A 5390 _ NC22FeD 2.4603 _ N06002
_ 5872 _ — — — _
_ 5596/5597 _ _ _ _ _
_ 5542/5503 _ NC15TNbA _ _ _
_ 5397 _ - LW2.4674  |NiCoT5Cr1OMoATI|  N13100
_ _ 3072-76 NC21FeDU 2.4858 NiCr21Mo N08825
— 5660 = ZSNCDT42 LW2.4662 | NiFe35Cr1aMoTi|  N09901
5540 5580 307276 NC15Fe 2.4816 NiCr15Fe N06600
— 5715 = _ 2.4851 NiCr23Fe N06601
5887-89
_ 5666 _ NC22FeDNB 24856 | NICr22Mo9Nb | NO06625
5879
_ = _ NK27CADT _ NIC029Cr15MOATi _
_ 5550 _ — _ — N07702
_ 5702 _ _ _ _ N09707
— 5391 3146-3 NC12AD LW2.4670 | S-NiCr13AI6MoNb =
5383 5589 HRS NC19FeNB LW24668  |NiCri9Fe19NbMo|  NO7713
5596G
5541 NC16FeTi NiCr16FeTi N07722
— - — — — — NO7751
5536
5542G 5582 _ NC16FeTNb 2.4669 NiCr16FeTi NO7750
NiCr20MoW
— — — — — NiCr11AIWND —
— NiCr20Co18Ti
_ 5551 _ _ 2.4916 S-NICr19Co N07252
— - — — = NiW13Co10CrOANi -
— — — — 24675  |NiCoTOW10COAIT] —
_ _ _ _ = NICR16Co1OWALT] —
_ _ _ _ _ NiC020Cr1 6WAIT] _
4544 4574 307276 NU30 2.436 NiCu30Fe N04400
4676 _ 3072-76 _ 2.4375 NICu30AI NO5500
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m Technical Data M

M Ni-based Heat Resistant Alloys

@ Material Specifications Cross-Reference List-Aerospace Material Designation

Hardness Nominal composition
Commercial Brinell HB Approximate content in %
designation
Ann. Aged Ni Cr | Co| Fe [ Mo | C | Mn | Si Al Ti | Others
Monel R-405* 110 — 66.0 | — — | 12| — |[015] 1.0 | — — — | 31.06
Multimet N155 21.0 | 225 | 21 35 |0.16| 20 | 1.0 4.50
Nickel 200 99.0 0.4 0.15|0.35| 0.35 0.26
Nickel 201 99.0 0.4 0.02 | 0.35 | 0.35 0.26
Nimocast 80* — — 69.9200| 20 | 5.0 | — | 0.1 — — | 1.0 ] 20 —
Nimocast 90* — — 529 20.0|18.0| 5.0 — 0.1 — — 1.5 | 25 —
Nimocast 713 — — 726|134 | — — 45 1012 — — 6.2 | 1.0 2.3
Nimocast 842 — — 57.71220(100| — |[10.0]| 0.3 — — — = =
Nimocast PD16 — — 438 165| — |340| 33 |006| — — | 1.2 |12 —
Nimocast PE10 — — 56.4 | 200 | — — 6.0 — — — — — 9.0
Nimocast PK24 — — 61.1] 95 |150| — | 3.0 |017| — — | 55 | 47 1.0
Nimonic 75* 170 — 750195 — | 40| — |0.12| — — — | 04 —
Nimonic 80A* — 350 75.0 195 | — — — 10.08| — — 1.4 | 24 —
Nimonic 86 65.0 | 25.0 10.0
Nimonic 90* — 346 59.0 195|165 | — — |0.08| — — | 1.5 ] 25 —
Nimonic 95 — — 499|195 — | 50| — [011| — | 1.0 | 20 | 35 —
Nimonic 101 48.0 | 24.2 |1 19.7 1.5 1.4 | 3.0
Nimonic 105* — 320 53.0|15.0|{200| — | 50 |0.12| — — | 47 | 1.2 —
Nimonic 115* — 350 59.0 | 142132 — | 40 |0.16| — — | 5.0 | 40 —
Nimonic 242 — — 58.0215(10.0| — |[105| — — — = = =
Nimonic 263/C263* — 275 51.5]20.2|200| — | 6.0 |0.06| — — | 05 ] 20 —
Nimonic 901* — 350 44.0(125| — |350| 5.7 |004| — — | 03| 29 —
Nimonic PE11 39.0 | 18.0 340 5.2 0.8 | 2.3
Nimonic PE13 — — 49.0218| 15 |185| 9.0 | 0.1 | 05 | 05 | — — 0.6
Nimonic PE16* — 250 435|165 — |34.0| 33 |0.06| — — | 1.2 1.2 —
Nimonic PK25 — — 499119.0|195| — | 40 |0.08| 0.8 | 0.8 | 29 | 29 —
Nimonic PK31 — — 53.81200|140| — | 45 | — — — | 04| 23 5.0
Nimonic PK33* — 350 55.9(18.0|14.0| 0.5 | 7.0 |0.05]|0.25|0.25| 2.1 | 2.2 —
R-235* — — 633 (150 1.2 | 10.0| 55 |0.12| 0.1 | 0.3 | 2.0 | 25 —
Refractaloy 26 — — 38.0[19.0|20.0[16.0| 3.2 [0.03| 0.8 | 1.0 | 0.2 | 2.75 —
Rene 41 — — 53.1/19.0{11.0| 1.8 [10.0[0.09| 03 | 0.3 | 1.5 | 3.1 —
Rene 63 — — 54.4114.0|150| 0.5 | 6.0 |0.05| 0.1 | 0.2 | 3.8 | 25 3.5
Rene 77 — — 576|150|150| 04 | 42 |0.17| 0.1 | 0.1 | 43 | 3.3 —
Rene 80 — — 61.0[140| 95 | — | 40 |015| — — — | 4.0 8.0
Rene 95 — — 645(140| 80 | — | 35 |0.15| — — — | 25 3.5
Rene 100 — — 60.6 | 10.0|150| — | 3.0 |0.18| — — | 55 | 47 —
Rene 125 — — 60.0| 89 |100| — | 2.0 | 0.1 — — | 47 | 25 7.0
TRW 1800 — — 70.0 [ 13.0| — — — | 0.1 — — | 6.0 |0.06| 10.5
TRW V1 A — — 705160 | 75| — | 20 |013| — — | 54110 6.3
Udimar 250 18.0 8.0 [68.0| 5.0 0.1 | 04
Udimar 300 18.5 9.0 | 66.0| 5.0 0.1 | 0.7
Udimet 500* — — 51.7|19.0|190| — | 40 | 0.1 | 0.1 | 0.1 | 3.0 | 3.0 —
S Udimet 520 56.0 | 19.0 | 12.0 6.0 20 | 3.0 1.0
= | Udimet 630 — — |51.0(170| — |175| 30 |004| — | — | 06 | 1.1 :
= Udimel 700 — — 546 | 15.0|175| — — | 0.1 — — | 44 | 34 —
= Udimet 710 — — 55.0[18.0|15.0| 0.5 | 1.5 | 007 | — — | 25| 50 1.5
Udimet 718* 180 380 525|180| — |18.0| 3.0 |0.05| — — | 06 | 01 5.2
Udimet 720 56.0 | 16.0 | 14.7 3.0 25 | 5.0 1.3
Udimet alloy D-979 45.0 | 15.0 27.0| 4.0 1.0 | 3.0 4.0
Udimet L-605 10.0 | 20.5 | 50.0 | 3.0 1.5 15.0
Udimet alloy R41 55.0 | 19.0 | 11.0 10.0 1.5 | 3.1
Waspaloy* — HRC35-42| 56.9 | 19.8 | 13.5]| 0.8 |445]/0.07| 0.1 | 0.1 | 1.4 | 3.0 —

* These alloys can be hardened by an aging process
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Others
SAE AMS BS AFNOR Werkst.-Nr DIN1706
4674 7234 — — — — NO04405

— — 3146 — — — —
5391A — HC203 NC13AD 2.467 S-NiCr13AI6MoNb —

— 5397 HC204 NK15CAT LW2.4674 — —

— — — — — NiFe33Cr17Mo —

— — 3146 — — — —

— — HR5,203-4 NC20T 2.463 NiCr20Ti —

— — Hr401,601 NC20TA 2.4631 NiCr20TiAk N07080

— — Hr2,202 NCc20ATV 2.4632 NiCr20Co18Ti NO07090

— — HR3 NCKD20ATV 2.4634 NiCo20C15MoAITi —

— — HR4 NCK15ATD 2.4636 NiCo15Cr15MoAITi —

— — HR10 NCK20D 2.465 NiCr15Co19MoTi —
5660C 5661A — ZSNCDT42 2.4662 NiCr15MoTi —
5536E 5754E HR6,204 NC22FeD 2.4665 NiCr22Fe18Mo —

— — HR207 NW11AC — NiFe33Cr17Mo —
5751A 5753 — NKOD20ATU 2.4666 NiCr18CoMo —

— — — NC19KDUV — NiCr20Co16MoTi —

— — — Z6NKCDT38 — — —

— 5399 — NC19KDT 2.4973 NiCr19Co11MoTi NO07041

— — — NC14K8 — — —

— — — — — NiCo15Cr10MoAITi —

— — — — — NiTa9Co8W6CrAl —

6512

— 5751 — NCK19DAT 2.4983 NiCr18Co18MoTi NO7500

— — — — 2.4668 NiCr19NbMo —

— — — NCKD20AT 2.4636 NiCo15CrMoAITi —

— — — NC18TDA — — —

5383 5589 HR8 NC19FeN LW2.4668 | NiCr19FeT19NbMo NO7718
5759
— 5544 — NC20K14 LW2.4668 | NiCr19Fe19NbMo NO07001
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m Technical Data M

M Co-based Heat Resistant Alloys

@ Material Specifications Cross-Reference List-Aerospace Material Designation

Hardness Nominal composition
Commercial Brinell HB Approximate content in %
designation
Ann. Aged Ni Cr | Co| Fe [ Mo | W | Mn | Si Al Ti | Others
Air Resist 13 — — 10| — |796| 25 | — |11.0| — — | 35| — 4.12
Air Resist 213 — — — [19.0|658| — — | 47 | — — [ 35| — 6.68
Altemp S 816 — — 20.0 200 |476| — | 40 | 40 | — — — — 0.4
FSX 414 — — 10.029.0(|528| 10 | — | 70 | — — — — 0.25
Haynes 25* — — 10.0|200|490| 30 | — |150| 15| 05 | — — 0.1
Haynes 36 — — 10.0|185|528| 20 | — |145| 1.2 | 06 | — — 0.4
Haynes 151 — — — |20.0|656| — — |128| 05| 05| — |0.15| 0.47
Haynes 188* — — 22.0(220|380| 25| — [140| 10 | 04 | — — 0.1
HS 6* — — 25 1280|605 30| — | 50| — — — — 1.0
HS 21* — — 30 |[270|626| 20 | 50| — | 06 | 06 | — — 0.25
HS 25 — — 10.0|200|484| 30 | — |150| 15| 20 | — — 0.1
HS 30 — — 16.0240|514| 10 | 60| — | 06 | 06 | — — 0.4
HS 31 — — 10.0|250|538| 15| — | 80| 06 | 08 | — — 0.4
HS 36 — — 100|180 |53.1| 20 | — |150| 1.5 | — — — 0.4
Inconel 783 285 | 3.0 | 34.0|26.0 54 | 0.1 3.0
J 1570* — — 28.0(190|390| 20| — | 70 | — — — — —
J 1650 — — 27.0(19.0|38.0| — — |120| — — — — 0.2
Jessop 832 — — 12.0|19.0 440|170 20| — | 08 | 03 | — — 3.5
Jessop 834 — — 12.0|19.0 420|200 | 20 | — — — — — 6.5
Jessop 865 — — 105|255|530| 20| — | 75| 06 | 0.6 | — — 0.45
Jessop 875 — — — |21.0|66.0| — — [ 11.0] — — — — 2.45
Jessop 887 — — 10.0|200|500| 30 | — |150| 05 | 15 | — — 0.1
Jessop X-40 105255530 15| — | 75 |075]|075| — — 0.5
Jessop X-45 105255547 20| — | 70 | — — — — 0.25
Jessop X-50 2051255403 | 40 | — |[120]| — — — — 0.75
Jessop X-63 10.0|25.0|576| 1.0 | 6.0 | — — — — — 0.45
Jetalloy 209 — — 10.0 | 20.0|520| 1.0 | — |150| — — — | 20| 0.02
L-251 — — 10.0|19.0|56.0| 1.0 | — |140| — — — — 0.4
L-605 — — 100|200 (|510| 16 | — |150(| 1.5 | 06 | — — 0.1
M 203 — — 25.0(200|380| 16 | — [120]| 0.8 | 1.0 | 0.7 | 20 1.67
M 204 — — 25.0(18.0|420| 16 | — |120| — — — — 1.27
M 205 — — 25.0(18.0|400| 16 | — |120| — — | 27| — 1.67
ME16 15.0 | 23.0| 2.0 5 5.0 22.25
MP35N 37.0(21.0]29.2| 1.0 | 105 0.15 | 0.15 1.0 | 0.04
MAR-M 302 — — — |215|570(075| — |100| 0.1 | 0.2 | — — 10.0
MAR-M 322 — — — [215]|60.0(075| — | 9.0 | 0.1 | 0.1 — |075| 7.7
MAR-M 509 — — 10.0 | 23.0 | 55.0 | — — | 70 |0.05|005| — | 0.2 4.6
= MAR-M 905 — — 20.0 | 20.0 | 55.0 | — — — — — — | 05| 7.65
= MAR-M 918 — — 20.0 | 20.0|520| 04 | — — | 0.1 | 01 — | 05| 7.65
£ NF3 143 | 224 3.9 48 | 46 | 17.90
= Refractaloy 70 — — 20.0[21.0/46.0| 05 | 80 | 40 | — — — — 0.08
STELLITE 6 26.0 | 72.0 5.0
UDIMET 188 22.0122.0|38.0| 3.0 14.0 | 1.25
V-36 — — 20.0 | 25.0|432| 24 | 40 | 20 | 06 | 05 | — — 2.29
WI-52 05 [210|626| 20 | — |11.0|/025]0.25| — — 2.45

* These alloys can be hardened by an aging process
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— (5534) — — LW2.4989 CoCr20Ni20W —
5537C 5759 — KC20WN LW2.4964 CoCr20W15Ni —
= = = = = CoCr19W14NiB —
— — — — — CoCr20wW13 —
— 5772 — KC22WN — CoCr22W14Ni —
— 5373 — — — — R30006
— 5385 3531 — — CoCr29Mo R30021
5759 — KC20WN LW2.4964 CoCr20W15Ni —
5380 — — — — CoCr25Niw R30030
5382 — 3146 — LW2.4670 CoCr25NiwW R30031
— — — — — CoCr19W14NiB —
5940

_ — — — — CoCr19Fe16NiMoVND —
_ — — — — CoCr19Fe20NiMoVNb —
_ — — — — CoCr25Niw =
_ — — — — CoCr21W11Nb —
_ — — = — CoCr20W15Ni —
— 5382 3156-2 — LW2.4670 CoCr25Niw —

— 5759 — — 2.4964 CoCr20W15Ni R30605

— — — — — CoCrW10TazrB —
— — — — — CoCr22W9TaZrNb —
— — 3146-3 — — CoCr24Ni10WTazrB —

— — — — — CoCr20Ni20Ta —

=
5=
T
£
=
=)
2
=

_ — — — — CoCr25NiMoWNb —
_ — — — — CoCr12MoW —
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@ Citizen/Cincom
Gang Station Turret Station Sleeve Station
Machine Max cutting dia
Model Metric Number of Metric Number of tools Metric Hand
hxb L tools hxb L Turret | Station mm mm
A12 010 100 5 — — — — $19.05/¢20 R 012
A16 010 100 5 — = = = $19.05/¢20 R 16
A20 [112(013) 120 57 — — — — $25.4 R ?20
A25 12(013) 120 5/6 = — — — 025.4 R $25
A32 016 150 6 — — - - 025.4 R 032
B12, B12E 010 100 5 — = = = $19.05/¢20 R 12
B16E 010 120 5 — — — — $19.05/¢20 R ®16
B20 [12(013) 120 6 = = = = $19.05/¢20 R $20
BL12 010 60-120 5 — — — — $19.05/¢20 R ?12
BL20 012(013) 120 7 — — - - $19.05/¢20 R $20
BL25 012(013) 120 7 — — — — $19.05/¢20 R 025
c12 010 120 6 — — = = $19.05 R 12
c16 010 120 6 — — — — $19.05 R 016
c32 16 130 5 — — - — 025.4 R $32
D25 VIiI 016 — 10 025.4 R 025
E32 = = —  [[16(19x13) 90 2 |10/Turret 025.4 R #32
F10 — — — 110 60 1 10 $19.05 R ®10
F12 — — = 10 60 1 10 $19.05 R 12
F16 — — — 010 60 1 10 $19.05 R 16
F20 = = —  [D6(19x13) 20 1 10 025.4 R $20
F25 — — —  [6(19x13) 20 1 10 025.4 R 025
FL25 — = = 16 90 1 12 ®16 R #25
FL42 — — — 16 90 1 12 ®16 R 42
G10 = = = 010 60 1 8 = R ®10
G16 — — — 010 60 1 8 — R 016
G32 = = —  [16(19x13) 20 1 10 = R #32
K12, K12E 10 100 7 — — — — $20 R 12
K16, K16E 012 100 6 = = — — $20 R ®16
L10 (18 100-130 5 — — — — $15.875 R ®10
L12 010 100 6 = = = = $19.05 R 12
L16, L16E 12(310) 130 7 — — — — $19.05 R 016
L20, L20E, L20X 012 130 7 — — = = $19.05 R $20
L25 016 130 5 — — — — $25.4 R $25
L32 016 130 5 — — - — 025.4 R $32
M:12, Ma12 010 120 5 010 60 1 10 $19.05 R ?12
m:::,Mﬂe, 110 120 5 010 60 1 10 $19.05 R 16
M:20, M>20 012 130 5 16 20 1 10 $25.4 R $20
m‘gi M32, 16 130 5 16 90 1 10 $25.4 R 632
= M20 13(012) 150 5 10 60 1 10 $19.05 R $20
= [ MmsL12 010 120 — — — — — — R 012
= [Rros 18 120 7 — — — — $15.875 R 04
£ RO7 8 120 5 — = — — $15.875 R 07
RLO2 16 60-150 Max 6 — — — — ?16/¢20 L #25
RL21 [10(12) 90 = = = — — $19.05 R $35
026



NTK

@ STAR
Gang Station Turret Station Sleeve Station
Max cutting dia
Machine . . . DS-Sleeve
Model Metric Num ber of Metric Number of tools Metric Hand item number
hxb L tools hxb L Turret | Station mm mm
ECAS-12 o 95-150 6 ¢22 R '. ®13
ECAS-20 [12(16) | 80-144 6 ¢22 R '. $20
ECAS-20T [J12(16) 80 3 8/Turret 22 R D B8D34 ®20
ECAS-32T 16 80-120 4 16 60-78 2 10/Turret $22/32 R D ®32
JNC-10 8 65 1 6 - L ®10
INC-16 010 80 1 6 - L ®16
JNC-25/32 16 78-120 1 10 22 R ®25/¢32
KJR-16B/25B e 78 1 12/16 22 R ®16/¢925
KNC-16/20 e 68 1 16 ¢22 R $16/¢20
KNC-25l1/32lI 16 78 1 20 $22/32 R $25/¢32
RNC-10/16 o 80-120 5 $22 R ®10/916
RNC-16l11/16BlII 1o 80-120 5 $22 R ¢16
SA-16R o 95-120 6 ¢22 R 016
SB-1211/12R/16ll [12(10) | 95-130 6(7) $22 R .. 012/¢13/916
SB-16/16R [012(10) | 95-130 6(7) ¢22 R '. 016
SB-20/20R [012(10) | 95-130 6(7) ¢22 R '. ¢ 20
SC-20 2 95-130 6 ¢22 R ¢20
SE-12/12B, 16/16B 010 95-120 5 ¢22 R $13/916
SF-25 e 73-98 1 10 $22/32 R ®25
SG-42 [116(20) | 84-88 1 10 $22/32 R 42
SH-12/16 10 95-120 5 22 R ®13/916
SH-7 18 95-120 5 ¢22 R o7
SI-12/12C o 80-130 6 $22 R ¢13
SR-10J 08 | 67110 | 6 022 R - 610
SR-16/20 2 95-120 5 ¢22 R $16/¢20
SR-20J 12 100-135 6 $22 R .. ¢20
SR-20R/20RII/20RIII 2 100-135 6 $22 R '. ¢20
SR-20RIV 12 100-130 7 $22 R DSU-B8 ¢20
SR-25J/32) 16 95-155 6 $22/32 R " ¢25/¢932
SR-32, SR-32J, SR-38 e 100-135 6 $22 R ¢32
SR32JII e 6 022 R Sy 032
SST-16 12 95-115 5 $22 R 016
ST-20 J12(16) | 70-78 3 8/Turret ¢22 R ®20
ST-38 [116(20) 85 3 10/Turret $22/32 R ®38
12 95-135 4 12 70-78 1 8 R 5
SV-12/20 ¢22 ®13/¢20 =
012/016 | 95-135 5 16 65-70 1 8 R g
SV-32 e 95-135 4 e 80-88 1 10 $22/32 R ®32 g
SV-32J/32JI1 016 95-135 4 016 65-70 1 8 $22/32 R ®32 -
[116+120 RaN?24
SV-38R (Cut off) 95-135 5 [16(20) | 84-88 1 10 $22/32 R DSU-B8D ®38
SW-12RII 10 80-115 6 ¢16 R DSU-B8 ®13
SW-20 [12(16) | 80-144 6 $22 R DSU-B8 ¢20
SW-7 8 80-120 4 — R b7
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@ TSUGAMI
Gang Station Turret Station Sleeve Station
Machine ) : . Max cutting dia
Model Metric Number of Metric Number of tools Metric Hand
hXxb L fools hxb L Turret | Station mm mm
PO13H/PO14H 8 100-120 6 — — — — 16 R 1
P0O33H/P034H 8 100-120 6 — — — — $16 R 63
B0OO7-lIl [J7(C18/[110) 85 8 — — — — 25 R 67
B0O73-Il 8 85 9 20 R o7
B074/B07-V 18 85 9 — — — — 20 R 67
BO74-1l 8 85 6 — — — — 20 R 67
B0123/B0124/B0125/B0126 012 85 9 — — — — 20 R $12
BO12F/B012-V/BE12-V 2 85 9 — — — — 20 R ¢12
:832:::/301 24-11/B0125-1l/ 12 &5 3 . . . . 620 2 012
BO16MF 2 85 9 — — — — $20 R ®16
BO18-lIl 012 85 9 — — — — $20 R 18
e e T T - | -] - 020 i 020
B0203-11/B0204-11/B0206-I 012 85 9 — — — — 20 R 20
B020F/B020-V/BE20-V 12 85 9 — — — — $20 R 20
B026-V [12(C16) 85 — — — — 25 R $26
B0265-11/B0266-I1 16 100 12 25 R $26
B0325-11/B0326-I1 16 100 12 25 R ¢32
B0385/B0385L e 125 8 — — — — $32 R ®38
B0O38T e 125 [J20 125 1 8 ®25/¢32 R $38
BA20-lIl 2 85 6 — — — — 25 R 20
BA26-1Il 12(316) 85 6 — — — — 25 R $26
BC18 12 85 10 — — — — 25 R 18
BC25 2 85 10 = = = = ®10/¢25 R ®25
BE18 12 85 9 — — — — $20 R 18
BH20/BH20Z 12 85 4 2 85 1 12 $25/¢32 R 20
BH38 16 125 7 20 125 1 12 $25/¢32 R 38
BMO7 8 85 9 — — — — 20 R 67
BM163/BM164/BM165 2 85 9 — — — — 20 R 16
BM20-V 12 85 9 — — — — $20 R 20
BN12-lIl 2 85 7 — — — — $20 R ®12
BN20-lII [112(116) 85 7 — — — — 20 R 20
BS12-V 12 85 8(12) — — — — $20/¢25 R $12
BS18-lll 2 85 7(10) = — — = ®14/¢25 R ®18
BS20-V 012 85 8(12) — — — — $20/¢25 R 20
BS26(ABC)-V 16 100 7(10) — — — — $16/¢25 R $26
BS32C-V e 100 6 — — — — $16/¢25 R ¢32
BU12 012 85 4 12 80 1 8 20 R ¢51
BU20 12 85 4 12 80 1 8 $20 R ®20
BU26 e 100 7 [J20 80 1 8 ®20/¢32 R ®26
BU38 e 100 7 120 80 1 8 ®20/¢32 R ®38
BWO7-IIl 12 85 7 — — — — 20 R 67
BW12-1I/BW129Z 12 85 7 — — — — 20 R ¢12
BW20-11I/BW209Z n2(d1e) 85 7 = = = = $20 R ®20
C004-11l 3 60-100 6-8 — — — — -»10 R/L ¢ 120
C150 o 60-100 4-6 — — — — -98 R/L ®»80
C180 12 60-100 4-6 — — — — -$10 R/L 120
C220 013 60-100 6-8 — — — — -$10 R/L 120
C300-l1l 16 100-130 6-10 — — — — -p14 R/L 170
CH154 2 60-100 -16 — — — — -»10 R/L ®15
M34J — — 120 125 1 12 $20/¢32 R ¢34
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Gang Station Turret Station Sleeve Station
i Max cutting dia
Machine . . .
Metric Metric Number of tools Metric Hand
Model Number of
tools i
hxb L hxb L Turret | Station mm mm
M42J/M42D/M42SD — — — 20 125 1 12 ¢25/¢32 R ¢42
M50SY-IIl - — — 120 100 1 12 32 R ¢51
M50J — — — []20 100 1 12 ®20/¢32 R @51
MB25 — — — [J20 80 2 8/Turret $20/¢32 R ¢25
MB35-11l — — — 20 80 2 8/Turret ¢20/¢32 R ¢35
MB38-lIl - — — 120 80 2 8/Turret ¢20/¢32 R* ¢38
MB50-IlI — — — 120 80 2 8/Turret ®20/¢32 R ®50
MU26 — — — []20 80 2 8/Turret ®20/¢32 R ®26
MU38 — — — [J20 80 2 8/Turret ®20/¢32 R ®»38
NU50-III — — — 120 100 1 12 ¢20/¢32 R ¢51
B020M-1I/S520M/SS20M-5AX 10* 46 — BT15 spindle 24 20 R ¢20
5$205/5206 n2(1e) 100 8 — — — — ®20/¢22 R ®20
5520 16 100 8 = = = = $®20/¢22 R ®20
5$5207/55207-5AX [12(J16) 100 8 — — — — ®20/¢22 R ®20
5526 e 100 7 — — — — $20/¢22 R ¢26
$5267/55267-5AX e 100 8 25 R ¢26
5$532/5532L 16 100 7 — — — — ®20/¢22 R ®32
5$5327/55327-5AX e 100 8 ¢25 R 32
TMB2 — — — [J20 125 1 16 ¢32 R @51
TMU1 — — — 120 125 1 16 32 R ¢38
TMAS-IV/TMA8J [J20* 100 KM40 spindle 30 R 220
Mo06J [125 150 1 8 ®32/¢40 R ¢ 260
MO6SY 25 150 1 12 ®32/¢40 R ®260
Mo6JC [J20 125 1 8 ®32/¢40 R ¢ 260
Mo8J 25 150 1 8 $32/¢40 R $280
MO08SY/M08D/M08SD 125 150 1 12 ¢32/¢40 R 280
Gang Station Sleeve Station
. Max cutting dia
LIS Metric Metric Hand
Model
Number of tools
hxb L mm mm
Sprint 20/5 12 6 ¢20 R ®20
Sprint 20/8 2 6 ¢20 R ®20
Sprint 32/5 16 6 ¢20 R $32
Sprint 32/8 16 6 ¢ 20 R $32
<
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m Technical Data M

® NOMURA
Gang Station Sleeve Station
Machine ) ) Max cutting dia
Model Metric Metric Hand
Number of tools
hXxb L mm mm
NS-P1053A [19.5 130 5 — R $10
NN-10C 110 130 6 17 R ¢10
NN-10E 10 130 6 $16 R ¢10
NN-10C2 10 130 6 017 R ¢10
NN-10CS 10 130 6 017 R ¢10
NN-10CS (No live tools) 1o 130 5 617 R ¢10
NN-10SI1 [J10 130 5 017 (¢923) R ®10
NN-10T 10 130 7 017 (¢23) R ®10
NN-10SB5 10 130 5 $17(923) R $16
NN-16SB5 110 130 5 017 (9 23) R 016
NN-16SB6 Type1 012.7 130 5 ®17($22) R 16
NN-16SB6 Type2 12.7 130 5 $17(022) R $16
NN-16SB6 Type2.5 2.7 130 5 $17(922) R 616
NN-165SB6 Type3 [12.7 130 5 $17(922) R ®16
NN-16SB7 [112.7 5(7) ®16 R ®16
NN-16HIll 2 130 6 $23 R 616
NN-20HIII 12 130 6 $23 R ¢20
NN-16UIlI 12 130 5 $23 R 16
NN-20UIII 2 130 5 $23 R 20
NN-20CS 012.7 130 5(6) $22 R ®20(¢25)
NN-20U5 [112.7 130 5(6) $22 R ¢20(¢25)
NN-16UB5 2 130 5 $23 R ®16
NN-20UB5 2 130 5 $23 R ¢ 20
NN-20UB7 12 130 6 ®23 R ®20
NN-20UB8 [12.7 130 5(6) ®22 R $20(¢25)
NN-20YB 2 130 8 $23 R $20
NN-25UB8 2 5 ®22 R ®25
NN-32UB8 16 5 ¢22 R ¢32
NN-38UB8 120 5 $22/¢32 R ¢38
NN-25YB/32YB eé 130 8 $23/¢$32 R ¢25/¢$32
NN-32YB2 16 130 5 22/ 932 R ®32
NN-32YB3 16 5 $22/¢$32 R ¢32
NN-32YB3XB e 6 $22/¢$32 R ¢32
NN-16J 12.7 130 6 ®23 R 16
NN-20J 2.7 130 6 $23 R ¢20
NN-20J2 Mma2.7 130 6 $22 R ¢20
NN-20J3 [112.7 6 ®23 R ®20
NN-20J3XB [112.7 5 $23 R ®20
E
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NTK

@® TORNOS
Gang Station Turret Station Sleeve Station
hi Max cutting dia
M’\:; dI:le Metric Metric Metric Hand
Number of tools Number of tools

hxb L hxb L mm mm
EvoDECO 10/10 8 8 $20/¢25 R $10
EvoDECO 10/8 8 8 ¢20/¢25 R 910
EvoDECO 16/10 112 10 20/ ¢ 25 R 16
EvoDECO 16/8 12 10 ®20/¢25 R 16
EvoDECO 20 16 10 ®20/¢25 R ¢25.4
EvoDECO 32 116 10 ®20/¢25 R $32
Swiss ST 26 12 17 920/922/925 R ¢25.4
Sigma 20/6 e 14 ¢20 R ¢$25.4
Sigma 32/6 116 14 $32 R ®32
SwissNano [18 7 ®12/916 R b4
Delta 12/4 112 85 5 ®20 R 12
Delta 12/5 12 85 5 ¢ 20 R $12
Delta 20/4 12 85 5 ¢20 R ¢ 20
Delta 20/5 12 85 5 ¢20 R ¢20
Delta 38/5B 120 125 8 ®25/¢32 R ¢38
Delta 38/5BL 120 125 8 ¢25/¢$32 R ¢ 38
Gamma 20/5 16 100 8 $20/¢22 R ¢ 20
Gamma 20/6 16 100 8 $20/¢22 R ¢ 20
CT20 112 100 5 R ®20
MultiSwiss 6X16 16 6 ¢ 25
MultiSwiss 8X26 16 8 ¢ 25
MultiSwiss 6X32 16 8 ¢ 25
Swiss GT13 12 8 $20/¢22 13
Swiss GT26 16 9 $20/¢22 26
Swiss GT26B 16 8 20/ 22 26
Swiss GT32 16 9 $20/¢22 32
Swiss GT32B 116 8 20/ 22 32
SwissDeco 26-G 116 8 $20/ 925 26
SwissDeco 26-T 16 16 8 $20/¢25 26
SwissDeco 26-TB 16 e 8 $20/¢25 26
SwissDeco 32-G 16 8 $20/¢25 32
SwissDeco 26-T 116 116 8 ¢ 20/ ¢ 25 32
SwissDeco 26-TB 16 16 8 $20/¢25 32

® Hanwha Machinery
Gang Station Turret Station Sleeve Station
hi Max cutting dia
M’\:Z dlenle Metric Metric Metric Hand
Number of tools Number of tools

hxb L hxb L mm mm
XD 03 8 6 $15.87 R ¢3
XD 07 8 6 ¢$15.87 R ®7
XD 12 112 5 ®20 R 12
XD 16 12 5 ¢ 20 R 16
XD 20 / 20V 12 6 ¢ 25 R ¢ 20
XDI20 112 6 ¢ 25 R ¢ 20
XD 26 16 5 ¢ 25 R $26
XD32 16 5 $32 R ¢32
XD 38 16 5 ¢32 R ¢38 =
XD 42 20 5 $32 R $42 =
XE 12 112 6 @20 R 12 =
XE 16 012 6 920 R ?16 S
XE 20 012 6 925 R 620 =
XE 26 16 5 ¢ 25 R ¢ 26
XE 35 16 5 ¢32 R ¢35
XP 12 /12S 12 6 ¢20 R $12
XP 16 /16S 12 6 ®20 R 16
XP 20 12 6 ¢ 25 R ¢ 20
XP 26 / 26S 116 5 ®25 R ®26
STL38H 16 5 16 $32 R ¢ 38
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m Technical Data M

M Hardness Comparison Chart

a Brinell hardness, | & ; & Brinell hardness, | & }
g Rockwell hardness 10mmbals, | @ | Tensle o Rockwell hardness 10mmbals, | @ | Tensle
= 3000kgfload | © strength = 3000kgfload | © strength
§ |t aivg | ooy s | || B [ty it i s |
% Loag}glg i brale 2 Ogiémetetgf c;%?gztggll E Appro:i]mate % oab.rale A brale g Olgiémetergf Ttgr]gstgnu _§ Appro:ilmate
= indenter indenter | 1/16" indenter Y| e MPa () = indenter indenter | 1/16” indenter | ©3"0'C€ BA%| @ value MPa (1)
(HV) (HRA) (HRC) (HRB) (HS) (HV) (HRA) (HRC) (HRB) (HS)
2200 | (95.1) - - - - 490 74.9 48.4 - 460 -
2100 | (94.6) = = = = 480 74.5 47.7 - 452 64
2000 | 94.2 - - - - 470 74.1 46.9 - 442 -
1900 | 937 (80.5) - - = 460 73.6 46.1 = 433 62
1800 | 93.2 (79.2) - - - 450 73.3 453 - 425 -
1700 | 92.7 (77.9) - - - 440 72.8 445 = 415 59
1600| 91.8 (76.6) - - - 430 72.3 436 - 405 -
1500 | 91.0 (75.3) - - - 420 71.8 42.7 - 397 57
1450 | 90.4 (74.6) - - - 410 71.4 41.8 - 388 -
1400 | 90.0 74.0 = = = 400 70.8 40.8 = 379 55
1350 | 89.6 734 - - - 390 70.3 39.8 - 369 -
1300 | 89.1 72.7 = = = 380 69.8 38.8 (110.0) 360 52
1250 | 88.6 72.1 - - - 370 69.2 37.7 - 350 -
1200 | 88.1 715 = = = 360 68.7 36.6 (109.0) 341 50
1150 | 87.6 70.9 - - - 350 68.1 355 - 331 -
1100 | 87.1 70.3 - - - 340 67.6 344 (108.0) 322 47
1050 | 86.6 69.6 - - - 330 67.0 333 - 313 -
1000 | 86.2 68.9 - - - 320 66.4 322 (107.0) 303 45
940 85.6 68.0 - - 97 310 65.8 31.0 - 294 -
920 85.3 67.5 = = 9% 300 65.2 29.8 (105.5) 284 42
900 85.0 67.0 - - 95 295 64.8 29.2 - 280 -
880 84.7 66.4 = (767) 93 290 64.5 28.5 104.5 275 41
860 84.4 65.9 - (757) 92 285 64.2 27.8 - 270 -
840 84.1 65.3 - (745) 91 280 63.8 27.0 103.5 265 40
820 83.8 64.7 - (733) 90 275 63.5 26.4 - 261 -
800 83.4 64.0 - (722) 88 270 63.1 25.6 102.0 256 38
780 83.0 63.3 - (710) 87 265 62.7 24.8 - 252 -
760 82.6 62.5 - (698) 86 260 62.4 24.0 101.0 247 37 825
740 82.2 61.8 - (684) 84 255 62.0 23.1 - 243 - 805
720 81.8 61.0 - (670) 83 250 61.6 22.2 99.5 238 36 795
700 81.3 60.1 - (656) 81 245 61.2 21.3 - 233 - 780
690 81.1 59.7 - (647) - 240 60.7 20.3 98.1 228 34 765
680 80.8 59.2 - (638) 80 230 - 18.0 96.7 219 33 730
670 80.6 58.8 - 630 - 220 - 15.7 95.0 209 32 695
660 80.3 58.3 - 620 79 210 - 13.4 934 200 30 670
650 80.0 57.8 = 611 = 200 - (11.0) 91.5 190 29 635
640 79.8 57.3 - 601 77 190 - (8.5) 89.5 181 28 605
630 79.5 56.8 = 591 = 180 (6.0) 87.1 171 26 580
620 79.2 56.3 - 582 75 170 (3.0) 85.0 162 25 545
610 78.9 55.7 = 573 = 160 (0.0 81.7 152 24 515
= 600 78.6 55.2 - 564 74 150 78.7 143 22 490
é 590 78.4 54.7 - 554 - 140 75.0 133 21 455
S 580 78.0 54.1 - 545 72 130 71.2 124 20 425
= 570 77.8 53.6 - 535 - 120 66.7 114 390
560 77.4 53.0 - 525 71 110 52.3 105 -
550 77.0 52.3 - 517 - 100 56.2 95 -
540 76.7 51.7 - 507 69 95 52.0 920 -
530 76.4 51.1 = 497 = 90 48.0 86 -
520 76.1 50.5 - 488 67 85 41.0 81 -
510 75.7 49.8 = 479 - (1)1 MPa =1 N/mm?
500 75.3 49.1 - 471 66 (2)This table is an excerpt from the JIS Iron and Steel Handbook

(3)Values in parentheses in the above table are not usually used
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® ltem number (alphabetical order)

e keyword (alphabetical order)




I I X 10—

Item number (alphabetical order) (O represents a number and [] represents a letter)
Reference | Page Reference Page
C16R/L-OO Holder F19
# C17R/L-OO Holder F21
1/4-20UNC*11/0 Parts L26,etc. C21R/L-OO Holder F23
1240/-50/-60 -C Parts N13 C22R/L-00 Holder F23
2(00) * OAW Parts L27 etc. C23R/L-OO Holder F25
3/8-16UNC*11/0O Parts L26,etc. C24R/L-O0O Holder F25
521673-GM Parts N10 C25R/L-O0O Holder F25
5515/-20/-25 -C Parts N13 C31R/L-OO Holder F9
C54M-O0O Holder F30
A C55R/L-O0O Holder F30
ACNOOO Parts F9,etc. CA1040A Parts N15
ADNOOO Parts F13,etc. ccos[] Parts F9,etc.
AMS-OT Parts N11 CCBNR/LOOOOLIOO Holder F11
AOB-OS-TOO Parts N11 CCETOOOOOO (Carbide) Insert E39
AOB-OC Parts H30,etc. CCETOOLIOOO (Carbide) Insert E39
AOB-5:x OO Parts H28,etc. CCGTOOOOOO (Carbide) Insert E39,E40
AOS-5+ OO Parts G58,etc. CCGTOOOOO (Carbide) Insert E39,E40
AOS-6 OO Parts F9,etc. CCGWOOOOOO (Carbide) Insert E40
APCWOOOOOOOOO0O Insert N10 CCGWOOOOOOPD(CBN) Insert E28
APCWOOOOHOM Insert N10 CCGWOOLIOOO (Carbide) Insert E40
ARNOO Parts L23,etc. CCGWOOLIOOOPD(CBN) Insert E28
ASG-O Parts G58,etc. CCKNR/LOOOOLIOO Holder F11
ASGLO Parts L22,etc. CCLNR/LOOOOLIOO Holder F9
ASGLO-D Parts F9,etc. CCMTOOOOOO (Carbide) Insert E39
ASNOOO Parts F17,etc. CCMTOOLIOOO (Carbide) Insert E39
ATNOOO Parts F23,etc. CCMTOOOOOOPBF (PCD) Insert E28
AVNOOO Parts F27 etc. CCMTOOLIOOOP(PCD) Insert E28
AWNOOO-] Parts F29,etc. CCMWOOOIOO(PCD) Insert E28
CDHOOL[[] Insert E17,L26
CDJNR/LOOOOIOO Holder F13
B CH-FGVR/LOOOO Holder H38
BOO[-STZIR/L-OO-] Holder K32 CH-GTTR/LOOLIOO Holder G61,H19
BGROO Holder H35 CH-LBMLOOOOL] Holder K6
BSOOOO Parts F9,etc. CH-SDUCR/LOOOOLOO Holder G25
CH-STUCR/LOOOOIOO Holder G36
CH-SVUPR/LOOOOOO Holder G33
C CH-SVXCR/LOOOOOO Holder G56
CH-TBPAR/LOO Holder G55
COOL-SCLLIR/LOOOO-OH | Holder K28 CH-TTPR/LOO Holder [12
COO-STUCR/LOOCJOO-OH | Holder K30 CLHOOOO Insert M11,M13
COOLI-STZOR/LOOLOO(O)-OH | Holder K32 CLR-OOS Parts 016,etc.
COOJ-MBRIOO-OH Holder K24 CNGAOOOOOOIOOOOO Insert E6
COOOL-MBRCIOO-OH Holder K24 CNGAOOOOOOBQ Insert E20
COQOL-SEXRR/LCIOCIOO-OH | Holder K27 CNGAOOOOOOPQ(CBN) Insert E20
COOJ-MSBR Holder K25 CNGAOOOOOOWLIIOOOOO Insert E6
C11R/L-OO Holder F19 CNGGOOOOOO (Carbide) Insert E36
C12R/L-OO Holder F17 CNGGOOOOOOLIOOOOOAG Insert E6
C13R/L-OO Holder F19 CNGNOOOOOOLIOOOO0O Insert E7
C14M-O0O Holder F17 CNGXOOOOOOOOOOO Insert E7
C15R/L-OO Holder  |F21 CNMGOOOOOO (Carbide) Insert E21,E36




NTK

Item number (alphabetical order) (O represents a number and [] represents a letter)
Reference Page Reference Page
CNMXOOOOOOPF (PCD) Insert E21 DCGWOOOOOO (Carbide) Insert E43
COUP-R1/8 Parts K15 DCGWOOOOOOPD(CBN) Insert E29
CPGHOOOOOO (Carbide) Insert E41 DCGWOOLIOOO(PCD) Insert E29
CPR/L5 Parts H26,etc. DCGWOOLOOO (Carbide) Insert E29
CPR/L6 Parts H26 DCMTOOOOOO (Carbide) Insert E42,E43
CRDCNOOOOIOO Holder F32 DCMTOOOOOOP(PCD) Insert E29
CRDNNOOOOLOO Holder F30 DCMTOOLOOO (Carbide) Insert E29,E42,E43
CRGNR/LOOOOLIOO Holder F30 DCMTOOLIOOOP(PCD) Insert E29
CRNO Parts F33,etc. DNGAOOOOOOLIOOO00O Insert E8
CRXCR/L Holder F33 DNGAOOOOOOBQ Insert E22
CSOOO0O Parts F33,etc. DNGAOOOOOOPQ(CBN) Insert E22
CSOOOOA Parts N15 DNGGOOOOOO (Carbide) Insert E36
CSDNNOOOOLIOO Holder F17 DNGGOOOOOOLIOOOOOAG Insert E8
CSHNR/LOOOOOO Holder F19 DNGNOOOOOOOOOOO Insert E8
CSSNR/LOOOOLOO Holder F17 DNGXOOOOOOOO00O Insert E8
CSVBOO Insert G50,G96 DNMGOOOOOO (Carbide) Insert E36
CSVCOO Insert G72,G97 DNMXOOOOOOPF (PCD) Insert E23
CSVFOO Insert G21,G96 DS-FGVR/LOO Holder H38
CSVGOO Insert G97,H15 DS-GTTR/LOO Holder G61,H19
CSVR/LOO Holder G95,etc. DS-LBMBLOO Holder K6
CSVTOO Insert G97,110 DS-PTXR/LOO (())-OO Holder G39
CTDPOOL] Insert G838 DS-SCLR/LOO Holder G23
CTDPR/LOO Holder G88 DS-SDUR/LOO ((1)-OO Holder G27
CTPOO Insert G76,G77,G79 DS-SDXR/LOO(C))-0O0O Holder G27
CTPAOO Insert G82 ~ G84 DS-STTR/LOOL] Holder 115
CTPAR/LOO Holder G55,G81 DS-SVVPNOO-OO Holder G33
CTPR/LOO Holder G75 DS-SVXPR/LOO-O0O Holder G33
CTPSOOL] Insert G73,G99 DS-SVXR/LOO([J)-OO Holder G31
CTPSR/LOO Holder G98,etc. DS-TBPR/LOO Holder G53
CTPWOOLIR/L Insert G86 DS-TTPR/LOO Holder 112
CTPWR/LOO Holder G86
CTPXOOFR/L Insert G78 E
CTVOOL] Insert G91 ENGNOOOOOOOOOOO Insert E8
CTVOOLIOOM Insert G87,G91 ERGHLJOOOOO Insert E45,K27
CTVNOOLIO Holder G87
CTVR/LOOL] Holder G87,G90 F
CTWPR/LOOOO[-O]0O Holder G89 FBVOOLIOOOOMMM Insert H39
CVR/LOC Parts H30 FDXOOOO-O0-0O0L] Cutter N6
CZHOOOO Insert M10 FGVOOOR/LLJOOLO Insert H39

FGVR/LOOOO Holder H38
FSI01-OO0O*O Parts M13
L FSI102-O00 % OO0 Parts M10,etc.
DC5TN Parts F23,etc. F$104-O00 % OO0 Parts  |M13 8
DC6CN Parts | F9.etc. FS117-000 * 000 Parts | I21 =
DC6DN Parts F13,etc. FSI22-O00 * OO Parts N10
DC6VN Parts F27 etc. FSI23-O00 %O Parts N10
DCETOOOOOO (Carbide) Insert E42 FSI124-O00 % OO0 Parts I21
DCETOOLIOOO (Carbide) Insert E42
DCGTOOOOOO (Carbide) Insert E42,E43
DCGTOOLIOOO (Carbide) Insert E42,E43




Item number (alphabetical order)

(O represents a number and [] represents a letter)

GeHae

Reference Page Reference Page

FSI26-OO0O % OO-[1] Parts N5 HLR-OOS Parts 016,etc.

FSI28-O00 % OO Parts H41,etc. HLWOOO Parts N6

FS$15-O00 * OO Parts F9,etc. HN59Z-OO00 Holder 117

FSS16-OO00O %O Parts K34 ,etc. HOSE-CN-CN-OOO Parts K14

G HRCD-OO Holder F31

HSDNNOOOOLIOO Holder F17

GBWPFR/L-OJOO-O0000O |  Holder H41 HSSNR/LOOOOLIOO Holder F17

GEVOOOL[] Insert H36 HVJNR/LOOOOLOO Holder F27

GKVR/LOOOO-O Holder H36 HVPNR/LOOOOCLIOO Holder F27

GKWPR/LOOOOL-OL00O Holder H29 HVVNNOOOOLOO Holder F27

GKWPR/LOOOO-] Holder H41 HY-NBHOOOOOL] Holder K19

GTGOOOOO Insert H35 HY-NBHOOOOO(OO)[-OH| Holder  |K13

GTMA43000 Insert H27

GTMH32000 Insert H22 ~ H25

GTMT430OOOR/L Insert H27

GTMX32000 Insert H23 ~ H25

GTPAOOLILITIOO Insert H17

GTPAR/LOOCO Holder H17 JHFOOOOOOOMOO Cutter N14

GTPSOOOLI] Insert G99,H16 JOINT-LI[-R1/8 Parts K15

GTTR/LOO Holder G61,H19 JWNXMOOOLIOOOOHOO-] Cutter N4,N5

GTWPR/LOOOO-[] Holder H41

GTWPR/LOOOO-OLIOO Holder H28

GTWPR/LOOOOLI-OL]OCO Holder H28

GWPFMOOOOO-] Insert G89,H42

GWPGOOOLIOOLI-] Insert H29

GWPMOOOOO-] Insert H29

H

H-MO * OO Parts 120

HACDHOO Parts F31,etc.

HAROOY Parts F33,etc. LBMOOOOMMO Insert K7

HARCGXOO Parts F32,etc. LBMJOOOOLII] Insert K7

HC35KR-OOOO Parts F32,etc. LBMAROO Holder K6

HC6CN Parts F9,etc. LCLO Parts F9,etc.

HC6DN Parts F13,etc. LCSO Parts F9,etc.

HC6SN Parts F17 etc. LLR-OOS Parts 016,etc.

HC6VN Parts F27 etc. LLR-T10 Parts F9,etc.

HCLNR/LOOOOLIOO Holder F9 LLR-T15 Parts F23,etc.

HDHNR/LOOOOLIOO Holder F15 LLR-T20 Parts F9,etc.

HDJNR/LOOOOLIOO Holder F13 LNMOOOOLIC] Insert E18,L31

HDNNR/LOOOOOO Holder F15 LNXOOO-00000000 Insert N9

HFTOOOO (O)TIOO Insert N14 LRIS-O Parts 017 etc.

HMCOOO-OO-0O0L] Cutter N8 LR-S-O Parts 017,etc.
LSOOO Parts N28
LSCOO Parts F9,etc.
LSDOO Parts F13,etc.
LSPO Parts F9,etc.
LSSOO Parts F17,etc.
LSTOOO Parts F23,etc.
LW-O Parts F9,etc.
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Reference Page Reference Page
LWU-O | Parts F31,etc. RWEMOOOOOOOOOO | Endmill | M7
M
MO OO Parts F9,etc.
MBC-MOO Parts N23 S
MBLOOOLI] Insert K24,K25 SOO-H Adapter | K33
N SOO[-BGROOIOO Holder H35
SOQOLI-HCLNR/LOO Holder K34
NBHOOOOOLI Holder | K8,K9 SOOLI-HDUNR/LOO Holder  |K35
NGTAR/LOOOOOO-O0L] Holder H21,H26 SOO-HSKNR/LOO Holder K36
NGTBR/LOOOOOO-O0] Holder H21,H26 SOO-MBRLIOO-OH Holder K24
NGTNR/LOOOOOO-0O0O Holder H21,H26 SOO-SCLIR/LOOCIOO-OH | Holder K28
NTTBR/LOOOOOO Holder | 115 SOOL-SEXRR/LLIOCIOO-OH | Holder | K27
SOOL-STULIR/LOO]OO-0OH Holder K30
SOO[J-TCLNR/LOO Holder K34
P SOO[J-TSKNR/LOO Holder K36
SOO[J-WCLNR/LOO Holder K34
PCLNR/LOOOOLOO Holder F9 SOO-WDUNR/LOO Holder K35
PDJNR/LOOOOLIOCO Holder F13 SOOL-WSKNR/LOO Holder K36
PLUG-RC1/8 Parts K15 SOOL-WWLNR/LOO Holder  |K37
PSBNR/LOOOOLIOO Holder F19 SBBOOOLOOO Insert K11
PSDNNOOOOLIOO Holder F17 SBFBOOOLIOOOL] Insert K11
PTANR/LOOOOLOOL] Holder G39 SBFSOOOLIOOOM] Insert K11
PTLNR/LOOOOLOO Holder F23 SBGOOOOOOL] Insert H34
PTMOOLIOOO Insert L32 SBTOOOIO Insert 116
PTXNR/LOOCOOLIOOO Holder G39 SCACR/LOOOOLI(CNOOL]| Holder G23
Q SCGWOOLIOOOPQ(CBN) Insert E30
SCJ-MO Parts K15
QTEOOO-O0O-0OL] Cutter N10 SCJR1/8 barts K15
RIEeSSISSS Cutter |N10 SCLCR/LOO-TI00 Holder | G23
R SCLCR/LOOOOTIOO Holder | G23
RBGXOOLII] Insert E17,L31 SDCWOOOOOOL] Insert N8
RCELJOOOUIOLOOOL] Endmill M4 SDEWOOOOOO Insert E45
RCGXOOOOOOLIOOOOO Insert E17,L18,L27 SDJCR/LOO-1OO Holder G25
RCGXOOOOO] Insert E17,L18,L27 SDJCR/LOOOOLN) OO Holder G25
RCGYOOOOOOL] Insert E17,L22 SDNCNOO-[10O Holder G25
RCLOOOLIOR/LOOO Holder M13 SDQCR/LOO-1OO Holder G25
RCSL1OOOLIOLIOOOL] Endmill M5 SDWOOOO-00-00L] Insert N8
RELOOOLOOOO Holder M11 SDXCR/LOOOOHOOO Holder G25
REZOOOLOLOOO Holder M10 SFGOOOOOOM Insert H37
RLR-OOS Parts 016,etc. SHFC1OOO0O000M Insert K21
RNIWOOOOOOIOO Cutter N11 SNENOOOOLIIOOOOO Insert N6
RNGNOOOOOOLOOOOO Insert E9,L23,L.30,N11 SNGAOOOOOOLOOOOO Insert E10 E
RNGNOOOOOOLOOO Insert | E9,L23,L.30 SNGAOOOOOOPE (CBN) Insert | E24 =
RNGNOOOOOOS Insert E23 SNGFOOOOOOHII- Insert N6
RPIWOOOLIOOOLIOO Cutter N12 SNGNOOOOOOIOOOOO | Insert | E10,E11,N13N15N17
RPGNOOOOOOLIOOOOO Insert E15,N12 SNGNOOOOLI] Insert N6
RPGNOOOOOOL] Insert E15, SNGXOOOOOOLIOOOO0O Insert E11
RPGXOOOOOOIOOOO0O Insert E17,L18 SNMGOOOOOO (Carbide) Insert E37
RPGXOOOOL Insert E17,L18 SNMNOOOOOOS (CBN) Insert E24
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SPGNOOOOOOLIOOOOO Insert E15 TF33000] Insert G35
SPGNOOOOOOPQ(CBN) Insert E30 TFDOOCIOO Insert E44
SPR1/8 Parts G34,etc. TFTOOLILIOO Insert E48
SRO8 Parts F9,etc. TFTR/LOO Holder G34
$sOO00U Parts K8, etc. TFVOOLOOO Insert E51
SS-DSU-[] Holder G104 TFX33000] Insert G35
SSPOOOLIOO Insert J4 TGCOOOOOOO] Holder 17
STACR/LOOOOLIOO] Holder G36 TMNOOLIOO Insert 117
STTNR/LOOOOOO Holder 115 TNEGOOOOOO (Carbide) Insert E37
STXNR/LOOOOLOON Holder G39 TNGAOOOOOOLIOOOOO Insert E12
SVACR/LOOOOCLOOL Holder | G29,G62 TNGAOOOOOOPH (CBN) Insert E25
SVACR/LOO-10OO Holder G29 TNGGOOOOOO (Carbide) Insert E37
SVJCR/LOOOOLIOOL] Holder G29 TNGGOOOOOOHOOOOOAG Insert E13
SVQCR/LOO-JOO Holder G31 TNGNOOOOOOLIOOOOO Insert E12,E13
SVQPR/LOOOOLIOOO Holder G33 TNMGOOOOOO (Carbide) Insert E37
SVVCNOO-[100O Holder | G31 TNMNOOOOOOS (CBN) Insert E26
SVVCNOOOOOO Holder | G31 TNMXOOOOOOPF (PCD) Insert E26
SVVCR/LOOOOLOOO Holder G31 TPGHOOOOOO Insert E47
SVXCR/LOOOOLIOO] Holder G31 TPGNOOOOOOOOOOO Insert E16
SVXPR/LOOOOLOO] Holder G33 TPGNOOOOOOPT (CBN) Insert E31
TPGWOOOOOOPT(CBN) Insert E32
TPMHOOOOOO (Carbide) Insert E33
TPMTOOOOOOP (PCD) Insert E33
T-06 Parts M13 TSDNNOOOOLIOO Holder D19
T-07 Parts 121 TSSNR/LOOOOOO Holder D19
T-15A Parts N10 TTFNR/LOOOOLIOO Holder E25
T-20 Parts N8 TTGNR/LOOOOLIOO Holder F23
TBOOOOR/L Insert G59 TTMHOOOOLOOO Insert 115
TBDPOOOO Insert G57 TTPOOLIR/L Insert 113
TBDPR/LOO Holder G57 TTPR/LOO Holder 112
TBGNOOOOOOLIOOOOO Insert E16 TTPSOOLI] Insert G99, I 11
TBMHOOOOOLIOO-0O0O Insert G61 TWOOOO-LTIOOO-10O Insert 122
TBPOOLI] Insert G53 TWCO[] Cutter 120,121
TBPAOOLI] Insert G55
TBPAR/LOOL-OH Holder G55 V
TBPR/LOO Holder G53 VBGTOOOOOO Insert E49
TBPSOO] Insert G51,G98 VBGWOOOOOOPD (CBN) Insert E34
TBR/LOOL] Holder G58 VCETOOOOOO Insert E49
TBTR/LOOL] Holder G58 VCGTOOOOOO Insert E49,E50,G62
TBVCOOLIIOO] Insert G56 VCGWOOOOOOH Insert E49
TBVCR/LOO Holder G56 VCGWOOOOOOPD(CBN) Insert E34,E35
TC5TN Parts F23,etc. VCMTOOOOOO Insert E49
TC6CN Parts F9,etc. VCMWOOOOOO (PCD) Insert E35
TCBNR/LOOOOIOO Holder F11 VGWOOOO-0O00O Insert E18,L13
TCGHOOOOOO Insert E46 VGWOOOO-OMOO00O Insert E18,L13
TCGTOOOOOO Insert E46 VGWOOOO-IIOO0O Insert E18,L13
TCGWOOOOOOM Insert E46 VGWOOOO-LILIIOOO0O Insert E18,L13
TCGWOOLIOOOM] Insert E46 VNGAOOOOOOHOOOOO Insert E14
TCLNR/LOOOOLIOO Holder F9 VNGAOOOOOOBQ Insert E27
TDXOOOO-OO-0O0L] Cutter N7 VNGAOOOOOOPLI(CBN) Insert E27
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VNGGOOOOOO (Carbide) Insert E38
VNMGOOOOOO (Carbide) Insert E38
VPETOOOOOO Insert E50
VPGTOOOOOO Insert E50
W
WOOO Parts F31,etc.
WCBNR/LOOOOLIOO Holder F11
WCLNR/LOOOOLIOO Holder F9
WDHNR/LOOOOOO Holder ~ |F15
WDJNR/LOOOOLIOO Holder F13
WDNNR/LOOOOLIOO Holder F15
WNGAOOOOOOHOOOOO Insert E14
WNGGOOOOOO (Carbide) Insert E38
WNMGOOOOOO (Carbide) Insert E38
WNXOO-JOOOOOOO Insert N5
WSOOO Parts F31
WS0512 Parts N6
W6226-GM Parts N6,N7
WSDNNOOOOLIOO Holder F17
WSSNR/LOOOOLIOO Holder F17
WTFNR/LOOOOLIOO Holder F25
WTGNR/LOOOOLIOO Holder F23
WVJNR/LOOOOLIOO Holder F27
WVPNR/LOOOOLIOO Holder F27
WVVNNOOOOLIOO Holder F27
WWLNR/LOOOOLOO Holder F29
X
XTMOOO-OO-O0L] Cutter N9
XX2815-04 Parts 016,etc.
Y
Y-GTPAR/LOO Holder H17
Y-GTTR/LOO] Holder G61,H19
Y-SDJCR/L Holder G27
Y-SDNCNOO-O0O] Holder G27
Y-SVJCR/LOOOOLIOO-OH | Holder G29
Y-TBPR/LOOL] Holder G53
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FO5 Chipbreaker for ID boring | B10,K23
A F1 Chipbreaker for ID boring | B10,K23
A Chipbreaker for Front turning | B11 FG Chipbreaker for ID boring | B9,K23
A1 Chipbreaker for Front turning | B11
A2 Chipbreaker for Front turning | B11 G
ACH Tools for sub-spindle machining | G18 G Chipbreaker for Front turning | B12
AM3 Chipbreaker for Front turning | B8,G15 GT Chipbreaker for Face Grooving | H42
AM5 Chipbreaker for ID boring | B9 GV Chipbreaker for Grooving | H29
AMX Chipbreaker for Front turning | B8,G15 GW Chipbreaker for Grooving | H29
AT Chipbreaker for Front turning | B10,G17 GX Chipbreaker for Grooving | H9
AZ7 Chipbreaker for Front turning | B8
AZ8 Chipbreaker for Front turning | B9 H
HC1 Grade (Ceramic) Cc9
B HC2 Grade (Ceramic) Cc9
B1 Chipbreaker for ID boring | B11 HCé Grade (Ceramic) Cc9
B16 Grade (CBN) Cé6 HFC Milling Cutters For Aluminum | N22
B2 Chipbreaker for ID boring | B11 HPC Milling Cutters For Aluminum [ N32
B22 Grade (CBN) c6 HwW2 Grade (Ceramic) c9
B23 Grade (CBN) c7
B3 Chipbreaker for ID boring | B11 J
B30 Grade (CBN) c7 JP2 Grade (BIDEMICS) Cc2
B36 Grade (CBN) c7 JX1 Grade (BIDEMICS) Cc2
B40 Grade (CBN) c7 JX3 Grade (BIDEMICS) Cc2
B52 Grade (CBN) c7
B5K Grade (CBN) c7 K
B6K Grade (CBN) c7 K Chipbreaker for Front turning | B10
BIDEMICS Grade (BIDEMICS) C2,C3 KHG Chipbreaker for Front turning | B10
BM Chipbreaker for Back Turning | G48 KM1 Grade (Uncoated Carbide) | D6
C M
C Chipbreaker for Front turning | B13 MOGUL BAR ‘ High rigidity boring bars | K22
coramatic Sl CE eI e vz P
CL Chipbreaker for Front turning | B8,G15 PD1 Grade (PCD) c5
CP1 Grade (CVD Coated Carbide) | D6 PD2 Grade (PCD) C5
CP7 Grade (CVD Coated Carbide) | D6
Ccsv Interchangeable tools | G94 Q
CTPS Cut-off Tools G98 QM3 ‘ Grade (PVD Coated Carbide) | D4
CUT DUO EXTRA | Cut-off Tools G71
CUT DUO Cut-off Tools G70 S
CX Chipbreaker for Cut-off | G69 S Chipbreaker for Front turning | B10
SATURN DUO Face turning/grooving tools | H12
B SCRUM DUO BLADE | Face turning/grooving tools | H40
D1 Chipbreaker for Front turning | B13 SCRUM DUO Wide grooving tool for Swiss machines | H10
DA Chipbreaker for Front turning | B13 SFC Milling Cutters For Aluminum | N26
DM4 Grade (PVD Coated Carbide) | D4 SHAPER DUO For Hexalobular, HEX and Square socket | J2
DS Sleeves Tools for sub-spindle machining | G103 SHIFTED Toolholders for extended guide-bushing | G102
DT4 Grade (PVD Coated Carbide) | D4 S-MILL Sharp carbide endmill for Swiss machine | M6
SP9 Grade (Ceramic) C15
F SPLASH Keep edge cool, smooth chip evacuation | A45,K12
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ST4 Grade (PVD Coated Carbide) | D4
Tools for for ID Tooling (bars with
STICK DUO HYPER ad]ustable overhang mechanism) K18
STICK DUO Tools for for ID Tooling (Bars type) | K10
SX3 Grade (Ceramic) Cc14
SX6 Grade (Ceramic) C15
SX7 Grade (Ceramic) C15
SX9 Grade (Ceramic) C15
T
TFX Front turning for large DOC | G35
THREAD WHIRLING | Multilead thread machining capabilty | T 18
TM4 Grade (PVD Coated Carbide) | D5
U
U Chipbreaker for Front turning | B10
U1 Chipbreaker for Front turning | B10
U2 Chipbreaker for Front turning | B13
uc1 Grade (Diamond Coated Carbide) | C4
UHG Chipbreaker for Front turning | B10
UL Chipbreaker for Front turning | B12,G16
\'/
VM1 | Grade (PVD Coated Carbide) | D5
W
WA1 Grade (Ceramic) c17
WAS5 Grade (Ceramic) C16
Y
YL Chipbreaker for Front turning | B8,G15
Y-axis Chip controlled by gravity | G100,G101
Z
Z5 Chipbreaker for Front turning | B12
ZC7 Grade (Ceramic) (@]
ZM3 Grade (PVD Coated Carbide) | D5
ZP Chipbreaker for Front turning | B12
Others
CLR:**/RLR:**/LLR-*+ | Wrenches Oo16
Multi Clamp holders | Toolholders for General Turning | F6
LR-S.../LRIS--- Clamp Screws Oo17
Coolant through holders | SPLASH Series A45
Adiust centerline height | DS-ACH Toolholders | G18
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