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Tooling Lineup

High-speed Cutter for Aluminum RF Type /
Aluminum Machining Cutter SRF Type

Self-guided Reamer

Drilling for Aluminum
SUMIDIA Drills DAL Type/DDL Type/DML Type

P31

Cutter for High-Speed Cast Iron Milling
SUMIBORON RM Type

Indexable Drills SumiDrill WDX Type

Super MultiDrill XHT Type/PHT Type

Indexable Reamer
SumiReamer SR Type

Pin Milling Cutter

Special Tool Design Examples -

P56 to 60

Cylinder Bore Cutter

Drilling for Aluminum
Super MultiDrill NHGS Type

High-Feed Mill For Cast Iron
SEC-GOALMILL Series

Cutter for High-Speed Finishing of Cast Iron
BN Finish Mill

Super MultiDrill GS Type/HGS Type
P42.43

Valve Seat Boring Cutter
VSR Cutter+Reamer

SEC-XD Type Tool Holder
P50-51

Avtomotive Engine-Parts Tooling 3



Cylinder Block Tooling ,» Aluminum

Rough and Finish Milling of Top / Bottom, Front / Back Surfaces

+18°axial rake provides reliable cutting performance
for milling work from rough cuts to finishing

Edge reference cutter holds run-out within 5 to 10
pm to ensure consistent surface roughness.
Combined with AURORA coated (DLC) inserts for
greatly improved adhesion resistance.

Economical behind-wedge clamp design is simple
and uses fewer parts.

Recommended Cutting Conditions

V. = 400 to 800m/min
f, = 0.1to0.3mm/t
a, = 3mmorless
Wet

Performs rough to finish (rough: carbide, finish: SUMIDIA),
or rough and finish at the same time by exchanging inserts.

The RF Type is made from aluminum alloy for a lightweight body that reduces
spindle load during high spindle speeds, and shortens tool changing time.

Cartridges can be assembled off-line and exhibit only 10 pm
of run-out when attached.

Anti-centrifugal force design to prevent inserts from dislodging from cutter.
To prevent warping, wedges are not used in the cutter construction

SUMIDIA wiper insert leaves a surface roughness of Rz 0.8
(um) or less.

AURORA coated (DLC) inserts and PCD inserts may also be used.
Recommended Cutting Conditions (SUMIDIA)

(Si content of 13% or less/more than 13%)

Ve = 2,000 to 5,000/400 to 800m/min
0.05 to 0.2mm/t
3mm or less

SRF Type

oh,
[T

RF Type

Counter Sink Mill for Bearing Caps

Special cutting edge design makes it suitable for
mirror finishing of aluminum alloys.

Uniquely designed clamping system enables fine
adjustment for precise run-out.

Also features highly rigid cutter body suitable for roughing.

SUMIDIA coating delivers superior fracture resistance
for stable and long tool life.

Recommended Cutting Conditions

Ve = 400 to 3,000m/min
f, = 0.05to 0.2mm/t
a, = 3mmorless

Wet

Journal Width Cutting Mill

@ Uses inserts with chipbreaker for good cutting
performance and low cutting resistance.

@ Achieves superior cutting performance and adhesion
resistance when combined with AURORA coated
(DLC) inserts.

@ SUMIDIA inserts may also be used.

Recommended Cutting Conditions

Ve = 200 to 1,000m/min
f, = 0.05to 0.2mm/t
a, = 3mmorless

Wet
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Cylinder Block Tooling ,» Aluminum

Boring - Roughing

@ |Inserts with optimized chipbreaker and cutting edge
layout reduces resistances and chattering.

@ Economical, 8 cornered insert.

Recommended Cutting Conditions

V. = 80 to200m/min
f, = 0.1to0.3mm/t
8. = 3mm

Wet

Boring - Finishing and Chamfering

@ Finishing cutter by Sumitomo's Master Tool brand.

@ Draw bar activated cartridge performs medium finish
on plunge and finish on pull out.

Recommended Cutting Conions (Carbide/SUMIBORON)

Ve = 100 to 250/500 to 1,200m/min
f, = 0.05t00.25/0.08 to 0.25mm/t
8. = 0.5mm orless

Wet

Crank Hole Boring - Finishing

@ Allows simultaneous finishing of all journal portions
along the crank shaft hole.

@ Same bar can be used for continuous medium
finishing and finishing.
@ Can be made with oil holes and HSK mounting system.

@ Use either carbide or steel line boring bars depending
on length and diameter.

Recommended Cutting Conditions (Carbide/SUMIDIA)

V. = 100 to 200/200 to 500m/min
f = 0.05to 0.15mm/rev

8, = 0.5mm orless

Wet

@ Self-guided to allow boring of all journal portions
along the crank shaft hole in a machining center.

@ Features clamp-on carbide pad for easy maintenance.
@ Suitable for high-speed, high-precision machining.

=)
Nasd)

W Application Examples

®54, N=3,000m™", f=0.18mm/rev,
8,=0.25mm

Surface roughness Rz0.6 (um), concentricity 1.50pm
Coaxility ¢)3um (equivalent to 2J, 3J, and 4J based on scale of 1J to 5J)

Recommended Cutting Conditions

Ve = 200 to 600m/min
f = 0.05to 0.20mm/rev
8, = 0.5mm or less
Wet
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Cylinder Block Tooling ,» Aluminum

Drilling

@ Excellent for high efficiency drilling.

@ Sharp helix angle and optimized cutting edge lowers
thrust for high efficiency drilling.

@ Uses AURORA coating (DLC) for improved
adhesion resistance and stable tool life.

@ Features double margins for drilling where precision
is required.

Recommended Cutting Conditions

V., = 80 to200m/min
f = 0.1to0.35mm/rev
Wet

@ Reduced machining load affords significantly longer
tool life.

@ Drastically reduces thrust loads.
@ Four-point support for high circularity.
(]

15°helix angle delivers excellent chip evacuation
and low fracture rate for stable drilling performance

at high feeds.
o
o
o e} o %
o )
8 8 o 4o Recommended Cutiing Conditions (Carbide)
o 9 o

V. = 50 to 150m/min
f = 0.05to 0.2mm/rev
Wet

@ Cutting edge uses SUMIDIA for stable drilling
performance and longer tool life.

@ High precision DAL Type is suitable for drilling holes
of IT class 7 to 8, while the general DDL Type is
suitable for drilling holes of IT class 11 to 12.

@ DML type is the DDL type with a chamfering edge
allowing it to drill and chamfer simultaneously.

Recommended Cutting Conditions

V. = 80 to 250m/min
f, = 0.05to 0.2mm/rev
Wet
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Cylinder Block Tooling ., Cast iron

Roughing of Top / Bottom, Front / Back Surfaces

Approach Angle 45°

Fine tuning mechanism uses elastic deformation to
make run-out adjustment easy.
Holds run-out of cutting edge within 2 pm.

No skill required to preset.

Uses inserts with chipbreakers for low cutting
resistance.

Recommended Cutting Conditions

Ve = 80 to 250m/min
f, = 0.1to0.3mm/t
d, = uptob5mm
Dry

@ Uses high strength SUMIBORON inserts for use in
high speed, high efficiency machining applications.

@ Economical, 8 cornered solid insert is regrindable.

@ Features a shim-based fine tuning mechanism
designed for front wedge clamping to allow
regrinding.

Recommended Cutiing Conditions (SUMIBORON)

V. = 800 to 1,500m/min
f, = 0.05to 0.2mm/t
a, = 0.3to3mm

Dry

Finishing of Top / Bottom, Front / Back Surfaces

@ Approach Angle 90°

@ Fine tuning mechanism uses elastic deformation to
make run-out adjustment easy.
Holds run-out of cut edge within 2 ym.

Screw-locked inserts offer accuracy of edge
referenced inserts.

No skill required to preset.

Uses inserts with chipbreakers for low cutting
resistance.

Economical, 8 cornered insert.

Recommended Cutting Conditions
Ve 80 to 250m/min

f, 0.1 to 0.4mm/t

ap up to Tmm

Dry

@ Uses SUMIBORON inserts and features a part flyout
safety mechanism for use in high speed machining.
@ Unique edge design holds surface roughness to Rz
3.2 (um).
FM Type @ Cutting edge run-out stays within 10 ym just
by attaching the cartridge. Cartridges can be
assembled off-line for easy adjustment (FMU type).

FMU Type Recommended Cutting Conditions
V. = 800 to 2,000m/min
f, = 0.1to 0.3mm/t
a, = 0.5mm orless

Dry
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Cylinder Block Tooling ., Cast iron

Counter Sink Mill for Bearing Caps

Strong cutting edge design coupled with a high
rigidity body delivers stable and high efficiency
milling with low cutting force.

@ Enhanced precision insert and body leaves smooth
3025E Type finished surfaces with high precision.

@ Wide variety of inserts available for a wide range of
applications.

@ Alltypes have coolant holes.

Recommended Cutting Conditions

V. = 100 to 250m/min
f, = 0.1to0.2mm/t

3040 7}/pe a, = 8mmorless
Dry

@ Uses SUMIBORON indexable inserts for high-
speed, high-precision machining.

@ Provides long-lasting surface finishing quality for
stable machining performance.

Recommended Cutting Conditions
Ve 800 to 2,000m/min
f, 0.1 to 0.3mm/t

ap 0.5mm or less

Dry

Journal Width Roughing Mill

@ Used to cut both sides of the journal at the bottom
of the block. May also be used on special-purpose
machines as a cutter for simultaneous cutting by
combining with an arbour supported on both ends.

@ Uses inserts with chipbreaker for good cutting
performance and low cutting resistance.

* Some special-purpose machines have modified
designs for machining the center thrust portion.

Recommended Cutting Conditions

V. = 80 to 200m/min
f, = 0.1to 0.3mm/t
a, = 4mmorless
Dry

Journal Width Finishing Mill

@ Features a positive cutting edge design for its low
cutting resistance typical for this type of long
overhang cutting.

@ High precision design minimizes run-out for finishing
use.

* Special-purpose machines may be modified to use
removable cartridges with a retractable mechanism.

Recommended Cutting Conditions
V. = 80 to200m/min

f, = 0.08to 0.2mm/t
a, = 0.5mm orless
Dry
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Cylinder Block Tooling ,, Cast iron

Boring - Roughing

@ |Inserts with optimized chipbreaker and cutting edge
layout reduces resistances and chattering.

@ Economical, 8 cornered insert.

Recommended Cutting Conditions

V. = 80 to200m/min
f, = 0.1to0.3mm/t
a, = 3mm

Wet

Boring - Finishing and Chamfering

@ Finishing cutter by Sumitomo's Master Tool brand.

@ Draw bar activated cartridge performs medium finish
on plunge and finish on pull out.

Recommended Cutting Conions (Carbide/SUMIBORON)

Ve = 100 to 250/500 to 1,200m/min
f, = 0.05t00.25/0.08 to 0.25mm/t
a, = 0.5mmorless

Wet

Crank Hole Boring - Finishing

@ Allows simultaneous finishing of all journal portions
along the crank shaft hole.

@ Same bar can be used for continuous medium
finishing and finishing.

@ Can be made with oil holes and HSK mounting system.

@ Use either carbide or steel line boring bars depending
on length and diameter.

Recommended Cutting Coniions (Carbide/SUMIBORON)

V. = 100 to 200/200 to 500m/min
f = 0.05to 0.15mm/rev

8, = 0.5mm orless

Wet

@ Self-guided to allow boring of all journal portions
along the crank shaft hole in a machining center.

@ Features clamp-on carbide pad for easy maintenance.
@ Suitable for high-speed, high-precision machining.

W Application Example

@50mm, N=1,850min™", f=0.1mm/rev,
8,=0.25mm

Surface roughness Rz 2.9 to 4.4 (um) Circularity 1.5 pm
Coaxility ¢6um (equivalent to 2J, 3J, and 4J based on scale of 1J to 5J)

Recommended Cutting Conditions (SUMIBORON)

Ve = 200 to 600m/min
f = 0.05to 0.20mm/rev
8, = 0.5mm or less
Wet

Avtomotive Engine-Parts Tooling 9



Cylinder Block Tooling ., Cast iron

Drilling

(External coolant) (Internal coolant) (Internal coolant)

GS Type HGS Type XHT Type

@ New DEX coating specially formulated for drills provides twice as long tool life compared to the conventional coating.
o @ Excellent for high efficiency drilling.
o o o %o @ Optimized cutting edge lowers thrust for high efficiency drilling.
. @ Solid carbide delivers high rigidity and enables smooth chip evacuation.

© oo
Oo
o
o

Recommended Cutting Conditions (GS Type) Recommended Cuting Conditions (HGS Type) Recommended Cutting Conditions (XHT Type)
V. = 40 to 100m/min V. = 50 to 120m/min V. = 40to 80m/min
f = 0.15to 0.35mm/rev f = 0.15to0 0.35mm/rev f = 0.12to 0.35mm/rev

Wet Wet Wet
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Cylinder Head Tooling .» Aluminum

Roughing and Finishing of Mating Surfaces

+18°axial rake provides reliable cutting performance
for milling work from rough cuts to finishing

Edge reference cutter holds run-out within 5 to 10
um to ensure consistent surface roughness.
Combined with AURORA coated (DLC) inserts for
greatly improved adhesion resistance.

Economical behind-wedge clamp design is simple
and uses fewer parts.

Recommended Cutting Conditions

V. = 400 to 800m/min
f, = 0.1to0.3mm/t
a, = 3mmorless
Wet
I P.24
@ Performs rough to finish (rough: carbide, finish: SUMIDIA),
or rough and finish at the same time by exchanging inserts.
@ The RF Type is made from aluminum alloy for a lightweight body that reduces
spindle load during high spindle speeds, and shortens tool changing time.
RFT; @ Cartridges can be assembled off-line and exhibit only 10 ym
ype of run-out when attached.
@ Anti-centrifugal force design to prevent inserts from dislodging from cutter.
@ To prevent warping, wedges are not used in the cutter construction
@ SUMIDIA wiper insert leaves a surface roughness of Rz 0.8
(um) or less.
@ AURORA coated inserts and PCD inserts may also be used.
SRF Type , -
Recommended Cutting Conditions (SUMIDIA)
(Si content of 13% or less/more than 13%)
Ve = 2,000 to 5,000/400 to 800m/min
f, = 0.05to 0.2mm/t
a, = 3mmorless
Wet
Camshaft Boring

@ Can be used on a special-purpose machines to
machine all journals simultaneously in the cam shaft
hole.

@ Also capable of continuous medium finishing and
finishing using the same bar.

@ Can be made with oil holes and HSK mounting
system.

Recommended Cuting Condtions (Carbide/SUMIDIA)

V. = 100 to 300m/min
f = 0.05to 0.15mm/rev
8, = 0.5mm or less
Wet

@ Self-guided to allow boring of all journal portions
along the camshaft hole in a machining center.

@ Features clamp-on carbide pad for easy
maintenance.

@ Suitable for high-speed, high-precision machining.

Recommended Cuting Condtions (Carbide/SUMIDIA)

Ve = 100 to 300m/min
f = 0.05to 0.20mm/rev
8, = 0.5mm or less
Wet
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Cylinder Head Tooling ., Aluminum

Valve Seat Chamfering and Finishing

Indexable Type Regrindable Type

@ Simultaneously machines valve seat surfaces on the exhaust and intake sides of the cylinder head while reaming
the valve stem guide holes.

@ Collet system makes reamer easy to set.
@ Can be made to support both indexing and regrinding.

Recommended Cutting Conditions

V. = 50 to 150m/min
f = 0.03to 0.2mm/rev
Wet
= P.30
@ Excellent for high efficiency drilling.
@ Sharp helix angle and optimized cutting edge lowers thrust for high efficiency
drilling.
@ Uses AURORA coating (DLC) for improved adhesion resistance and stable
tool life.
@ Features double margins for drilling where precision is required.
Recommended Cutting Conditions
Ve = 80 to 200m/min
f = 0.1to0.35mm/rev
Wet
@ Reduced machining load affords significantly longer tool life.
@ Drastically reduces thrust loads.
@ Four-point support for high circularity.
@ 15°helix angle delivers excellent chip evacuation and low fracture rate for
stable drilling performance at high feeds.
o (e} o o
Recommended Cutting Conditions (Carbide)
o © o o Ve = 50 to 150m/min
o o ° o f = 0.05to 0.2mm/rev

Wet

@ Cutting edge uses SUMIDIA for stable driling performance and longer tool life.
@ High precision DAL Type is suitable for drilling holes of IT class 7 to 8, while
the general DDL Type is suitable for drilling holes of IT class 11 to 12.

@ DML type is the DDL type with a chamfering edge allowing it to drill and
chamfer simultaneously.

Recommended Cutting Conditions

Ve = 80 to 250m/min
f, = 0.05to 0.2mm/rev
Wet
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Cylinder Head Tooling ., Cast iron

Roughing and Medium Finishing of Mating Surfaces

Approach Angle 45°

Fine tuning mechanism uses elastic deformation to
make run-out adjustment easy.
Holds run-out of cutting edge within 2 pm.

No skill required to preset.

Uses inserts with chipbreakers for low cutting
resistance.

Recommended Cutting Conditions

Ve = 80 to 250m/min
f, = 0.1to0.3mm/t
d, = uptob5mm
Dry

@ Uses high strength SUMIBORON inserts for use in

high speed, high efficiency machining applications.
@ Economical, 8 cornered solid insert is regrindable.
@ Features a shim-based fine tuning mechanism

designed for front wedge clamping to allow
regrinding.

Recommended Cutiing Conditions (SUMIBORON)

V. = 800 to 1,500m/min
f, = 0.05to 0.2mm/t
a, = 0.3to3mm

Dry

Roughing and Finishing of Mating Surfaces

@ Approach Angle 90°

@ Fine tuning mechanism uses elastic deformation to
make run-out adjustment easy.
Holds run-out of cut edge within 2 ym.

Screw-locked inserts offer accuracy of edge
referenced inserts.

No skill required to preset.

Uses inserts with chipbreakers for low cutting
resistance.

Economical, 8 cornered insert.

Recommended Cutting Conditions
Ve 80 to 250m/min

f, 0.1 to 0.4mm/t

ap up to Tmm

Dry

@ Uses SUMIBORON inserts and features a part flyout
safety mechanism for use in high speed machining.
@ Unique edge design holds surface roughness to Rz
3.2 (um).
@ Cutting edge run-out stays within 10 ym just
M 7}’Pe by attaching the cartridge. Cartridges can be
assembled off-line for easy adjustment (FMU type).

FMU Typ e Recommended Cutting Co.nditions
V. = 800 to 2,000m/min
f, = 0.1to00.3mm/t
a, = 0.5mm orless

Dry
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Cylinder Head Tooling ., Cast iron

Camshaft Boring

@ Can be used on a special-purpose machines to
machine all journals simultaneously in the cam shaft
hole.

@ Capable of continuous medium finishing and
finishing using the same bar.

@ Can be made with oil holes and HSK mounting
system.

Recommended Cutting Condifons (Carbide/SUMIBORON)
Ve 100 to 300m/min

f = 0.05to0 0.15mm/rev
8. = 0.5mm orless
Wet

@ Self-guided to allow boring of all journal portions
along the crank shaft hole in a machining center.

@ Features clamp-on carbide pad for easy
maintenance.

@ Suitable for high-speed, high-precision machining.

Recommended Cuting Condtions (Carbide/SUMIBORON)
Ve 100 to 300m/min

f = 0.05to 0.20mm/rev
8. = 0.5mm orless
Wet

Valve Seat Chamfering and Finishing

Indexable Type Regrindable Type

N— e ——
@ @ Simultaneously machines valve seat surfaces on the exhaust and intake sides of the cylinder head while reaming

the valve stem guide holes.
@ Collet system makes reamer easy to set.
@ Can be made to support both indexing and regrinding.

Recommended Cutting Conditions

Ve = 50 to 150m/min
f = 0.03to 0.2mm/rev
Wet
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Cylinder Head Tooling ., Cast iron

Drilling

(External coolant) (Internal coolant) (Internal coolant)

GS Type HGS Type XHT Type

@ New DEX coating specially formulated for drills provides twice as long tool life compared to the conventional coating.
@ Excellent for high efficiency drilling.

@ Optimized cutting edge lowers thrust for high efficiency drilling.

@ Solid carbide delivers high rigidity and enables smooth chip evacuation.

Recommended Cutting Conditions (GS Type) Recommended Cutting Conditions (HGS Type) Recommended Cutting Conditions (XHT Type)
V. = 40to 100m/min V. = 50 to 120m/min V. = 40 to 80m/min
f = 0.15t0 0.35mm/rev f = 0.15t0 0.35mm/rev f = 0.12to 0.35mm/rev

Wet Wet Wet
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Crank Shaft Tooling

Milling Both Ends / Centering

@ Screw-on general purpose cutter with 45° approach
angle.

@ Choose inserts for various materials and a wide
variety of breakers to meet machining conditions.

@ Precise body and insert construction constructions
3000 Type gives M-class inserts high cutting edge run-out
accuracy.

@ WGC4000 Type features a carbide shim design to
prevent body breakage.

4000 Type Recommended Cutting Conditions
V. = 100 to 250m/min
f, = 0.1to0.3mm/t
a, = 3mmorless
Dry

@ Composite layout design features inserts for center
drill, facing, external diameter, and chamfering for
consolidating machining processes.

@ Can be made for QC mounting to reduce tool
Q changing time.

Recommended Cutting Conditions
V. = 100 to 150m/min
f = 0.1to0.2mm/rev

Front and Rear Shaft / Journal Turning

@ Extra-strong 2-way clamp provides reliability and
stable tool life.

@ High indexing accuracy improves machining
accuracy.

@ |Inserts replaceable in a single operation.

Recommended Cutting Conditions

V., = 100 to 250m/min
f = 0.1to0.3mm/rev
a, = 5mm orless

@ Unique 6-cornered insert design with 55°apex angle
affords significant cost reductions by about 30% per
cutting edge.

*Note: Depth of cut is less than 2.5 mm

Recommended Cutting Conditions
Ve 100 to 250m/min
f 0.1 to 0.3mm/rev

a, 2.5mm or less
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Crank Shaft Tooling

Front and Rear Shaft / Journal Turning

@ Designed to use screw-locking round inserts, ideal
for interrupted cutting counter-weights.

Recommended Cutting Conditions

V., = 100 to 250m/min
f = 0.1to0.3mm/rev
a, = 3mmor less

@ Uses insert lengthwise for stable machining and
longer tool life.

@ Can use 4 corners of insert when used in both left
and right hand tool holders.

Recommended Cutting Conditions

V. = 100 to 250m/min
f = 0.15to 0.4mm/rev
a, = 5mmorless
Pin / Journal Milling
W-Negative Type Negative - Positive Type
Characteristics of the Tapered Spline System Characteristics of Negative - Positive Edge Type
@ Unique tapered spline system drastically reduces @ Unique negative-positive shaped inserts reduce
cutter replacement time by 1/3. cutting force.
@ High rigidity extends tool life. Benefits:
@ Highly durable clamp ensures long body life. * Improved tool life
@ Designed to cope with thermal growth for good - Reduced cutting noise
milling precision. - Improved efficiency
% Can also be made with cross-key system. - Improved precision
@ Both double negative and negative-positive edge types @ Prevents mis-clamping of inserts.
can be made for inserts with chipbreaker. Reduces * Use of double-negative edges is recommended for
cutting force and improves chip control. work materials harder than HB300.

Recommended Cutting Conditions
Ve 140 to 170m/min

f, = 0.3to 0.5mm/t (W-Nega)
f, = 0.1to 0.2mm/t (Nega-Posi)
fr = 0.5mm/t

a8, = 3mmorless Dry
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Crank Shaft Tooling

Pin / Journal Milling

@ Ultra-fine pitch for high productivity and high speed
cutting.

@ Cost effective design reduces tool changes.

Recommended Cutting Conditions

V. = 200 to 350m/min
f, = 0.35mm/t

a, = 3mmorless
Dry

@ Applicable to a radius of 750mm or less,
with tapered spline clamping system.

@ Light weight cutter body for easy replacement.
* See page 17 for features of external milling cutters.

Recommended Cutting Conditions

V. = 140 to 350m/min
f, = 0.1to 0.35mm/t
a8, = 3mmorless
Dry

Pin / Journal Grooving

@ Ideal for width milling on pins and journals, and
grooving fillet roll guides.

@ Features adjustment mechanism for milling width
and diameter.

@ Lengthwise use of insert lends to stable cutting
performance.

Recommended Cutting Conditions
Ve 100 to 250m/min
f 0.1 to 0.3mm/rev

a, = 2.5mmorless

® Work Shape @ Used for fillet grooving on pins and journals.
@ Affords higher efficiency and tool life compared to
e

turning.
% Different from undercut mills is absence of inner
—hreaofot cutting edges.

Recommended Cutting Conditions
Ve 160 to 220m/min

f, 0.2 to 0.5mm/t

a, = 0.5mm orless
Dry
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Crank Shaft Tooling

Pin / Journal Milling Fillet Grooving

@ Vork Shape @ Includes inner cutting edges for fillet grooving on

pins and journals, allowing cylindrical portions to be
ﬁﬁ machined simultaneously.
@ Affords higher efficiency and tool life compared to
[JAreaof cut

turning.

Recommended Cutting Conditions

V. = 160 to 220m/min
f, = 0.2to 0.5mm/t
a, = 0.5mm orless
Dry

Front and Rear Shaft Turning / Broaching

@ Tool eliminates turning process to reduce number of
machines and cutting time for journals.

@ |Incorporates extra-strong clamping and high
precision cartridges with optimally arranged and
selected inserts to ensure high productivity.

Recommended Cutting Conditions

V. = 100 to 250m/min
f = 0.1to0.35mm/rev
Dry

Pin / Journal Oil Hole Drilling
(Guide Holes)

XHT Type PHT Type

@ Dirills oil holes in pins and journals with high efficiency, providing major benefits toward reducing number of
drilling machines.

@ Dirills in conjunction with the MQL system provide major reductions in coolant and coolant-related energy
consumption.

* Guide holes are necessary due to long overhang. Use of a pilot drill is recommended for drilling guide holes to
ensure integrity of drilling diameter, drill tip angle, and concentricity.

Recommended Cutting Conditions
Ve 80 to 130m/min

f = 0.1to00.25mm/rev
L/D = 25o0rless
MQL
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Crank Shaft Tooling

Drilling

@ New DEX coating specially formulated for drills
provides twice as long tool life compared to the
conventional coating.

GS Type @ Excellent for high efficiency drilling.
@ Optimized cutting edge lowers thrust for high
efficiency drilling.
@ Solid carbide delivers high rigidity and enables
smooth chip evacuation.
HGS Type

Recommended Cutting Conditions

V. = 40to 100m/min
f = 0.15to 0.35mm/rev
Wet

@ Replaceable head type drill offers twice the tool life
of brazed drills.

@ No regrinding required, reduces number of drills to
stock for easier tool management.

Recommended Cutting Conditions
80 to 130m/min

f = 0.1to0.4mm/rev
a8, = 8mmorless
Wet

@ Balanced design for stable high quality drilling.
@ 3 types of chipbreakers solves chip management
problems.

@ Uses same insert in inner and outer pockets,
enabling economical 4 corners usage.

Recommended Cutting Conditions

V. = 120 to 200m/min
f = 0.09to 0.31mm/rev
Wet
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Crank Shaft Tooling

4000 Type

Reference Surface Milling

3000 Type

@ Screw-on general purpose cutter with 45°approach
angle.

@ Choose inserts for various materials and a wide
variety of breakers to meet machining conditions.

@ Precise body and insert construction constructions
gives M-class inserts high cutting edge run-out
accuracy.

@ WGC4000 Type features a carbide shim design to
prevent body breakage.

Recommended Cutting Conditions

V. = 100 to 250m/min
f, = 0.1to0.3mm/t
a, = 3mmorless
Dry

@ Strong cutting edge design coupled with a high
rigidity body delivers stable and high efficiency
milling with low cutting force.

@ Enhanced precision insert and body leaves smooth
finished surfaces with high precision.

@ Wide variety of inserts available for a wide range of
applications.

@ All types have coolant holes.

Recommended Cutting Conditions

V. = 130 to 200m/min
f, = 0.12to 0.35mm/t
a, = 14mm or less
Dry
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Cam Shaft Tooling

Milling Both Ends / Centering

@ Screw-on general purpose cutter with 45°approach
angle.

@ Choose inserts for various materials and a wide
variety of breakers to meet machining conditions.

@ Precise body and insert construction constructions

3000 Type gives M-class inserts high cutting edge run-out
accuracy.

@ WGC4000 Type features a carbide shim design to
prevent body breakage.

4000 Type Recommended Cutting Conditions
V. = 100 to 250m/min
f, = 0.1to0.3mm/t
a, = 3mmorless
Dry

Q

@ Composite layout design features inserts for center
drill, facing, external diameter, and chamfering for
consolidating machining processes.

@ Can be made for QC mounting to reduce tool
changing time.

Recommended Cutting Conditions

V. = 100 to 150m/min
f = 0.1to0.2mm/rev

Turning of Shaft, Journal, and Pins

@ 35°positive insert delivers good cutting performance
and indexes easily.

Recommended Cutting Conditions

V. = 100 to 250m/min
f = 0.1to0.3mm/rev
a, = 5mmorless

@ Extra-strong 2-way clamp provides reliability and
stable tool life.

@ High indexing accuracy improves machining
ﬂj a O O O B accuracy.

@ |Inserts replaceable in a single operation.

Recommended Cutting Conditions

V. = 100 to 250m/min
f = 0.1to0.3mm/rev
8, = 5mmorless
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Cam Shaft Tooling

Drilling of Main and Other Holes

@ New DEX coating specially formulated for drills
provides twice as long tool life compared to the
conventional coating.

Excellent for high efficiency drillin
GS Type ([ J el _g y [¢] _
@ Optimized cutting edge lowers thrust for high
efficiency drilling.
@ Solid carbide delivers high rigidity and enables
smooth chip evacuation.

HGS Type

Recommended Cutting Conditions
Ve = 40to 100m/min

f = 0.15to 0.35mm/rev
Wet

O

@ New DEX coating specially formulated for drills
provides twice as long tool life compared to the
conventional coating.

@ Excellent for high efficiency drilling

@ Optimized cutting edge lowers thrust for high
efficiency drilling.

@ Solid carbide delivers high rigidity and enables
smooth chip evacuation.

Recommended Cutting Conditions
V. = 40 to 80m/min

f = 0.12to 0.40mm/rev
Wet

@ Excellent for milling cam shafts.

@ Tapered spline cutter mounting system shortens mounting and removing time while greatly reducing body weight,
making it much easier to replace.

Recommended Cutting Conditions

V. = 140 to 200m/min
f, = 0.1to0.5mm/t
a, = 3mmorless
Dry
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High-speed Cutter for Aluminum RF Type / Aluminum Machining Cutter SRF Type

.
use Vario
Grades

oughing 1
from B8 ching

fligh gpe°f
cutting
425000 min
Robustand
igh
l ct\—ttg BodY

SRF Type

fligh see°
cutting
with SUMIDIA |
n=20 ‘000“\\“
Sma“

r .
jamete cutting
‘Best su“e‘{ - 5m\“e \_e“g’t\‘\

For Small M EdY Roughing
fro Finishing

Stopper
RFS

Adjustment Screw
RFJ

Screw
(Insert Attachment Screw)
BFTX0509N

Set Screw
(Sub-clamp)
BTD0510

Cap Screw
(Main Clamp)
BX0620

Cartridges
RFR,RFF,RFFH

SUMIDIA Blade
RFB,RFBW

Cover
RFC

Screw
FBUP2-A0-8

Adjustment Screw SRFJ
Wrench TH020/THO15

Insert Screw
BFTX0409N
Wrench
TTX15W
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M Surface Finish (RF Type)

Finishing
M/C: Vertical Machining Center

Cutting Conditions
Ve = 4,990m/min

Arbour: HSK63A -n =15,900min"’!
Work: Si10 to 12% Al alloy - Vs = 11,400mm/min
Cutter: RF4100R 6 Teeth (1 Wiper) - fz = 0.12mm/t

Grade: PCD (DA2200)

-@p = 0.5mm, Wiper ap = 0.03mm

Dry

Ry : 0.98

Ra ' 0.114

M Surface Finish (SRF Type)

Finishing

M/C: Vertical Machining Center
Arbour: BT30 25.4-45

Work: A5052 Al alloy

Cutter: SRF50R 5 Teeth (1 Wiper)
Grade: PCD (DA1000)

Cutting Conditions

Ve = 3.140m/min

-n = 20,000min""!

- V¢ = 10,000mm/min

- fz = 0.10mm/t

ap = 0.5mm, Wiper ap = 0.083mm
-Dry

Ry : 1.37

Ra :0.125

B Special Design Examples

@ Integrated HSK body

Lightweight ¢200mm

Multiple teeth
design achieves
Vi = 10,000

| e

Applicable for
large diameters
¢200mm and above

185

M Application Examples

Work Tool Cutting Conditions
v, = Cutting Speed (m/min)
Work Material Cat. No. n =(S/Speed)min Results
Materials Grades vt = Feed Rate (mm/min)
a,=D.0.C. (mm)
Contact surface of Transmission Case | RF4125R v.=3,000 Surface finish: Rez.3um
p— . a=V.
ADC12 SDL:‘:A(I)%IS Inserts vf—i,240 Output: 20,000 pieces
a,=1.
Contact surface of Cylinder Head | RF4250R v.=3,000 Roughing
AD4C Eﬁrblde Inserts vf=131é460 Output: 10,000 pieces
a,=3.
Rear Cover Mounting Surface | RF4080R v.=2,500 Competitor 200 pieces
ADC12 CI;ell_l':)gig(l)nserts (DLC-Coat) vf=15,2(:0 50 RF Type still in use after 1,000 pieces
a,=1.51t0 5.
Valve Body Mating Surface | RF4125R ve=2,512 c titor's tool reached life at 10.000 bl
—9.000 ompetitor's tool reached life at 10,000 pieces
ADC12 SDLA:A(I)E(;IS Inserts : _0’3 RF Type reached life at 20,000 pieces
p_ .
Valve Body Mating Surface | RF4080R v.=1,508 c it ttool ch +5.000 bi
_ ompetitor: preset tool change at 5,000 pieces
ADC12 ;L;‘:A(I)%Ig Inserts vi g’: 20 RF Type used for 10,000 pieces
a,=2.
Differential case SRF63R n =8,000 No obstructions on tool magazine when mounting
ADC12 EZ'SNEWOQTSADTR vf=4(1),(5)00 ©63-mm cutter on small machines.
1000 a,=0.
Inter cooler SRF50R n=6,000
ADC12 NF-SNEWO09T3ADTR | vi=4,000 Surface Finish: 0.8S
DA1000 2,=0.51t0 1.0
Pump parts SRF63R n=12,000 Features improved finished surface roughness, efficiency,
ADC12 NF-SNEWO09T3ADTR | v¢=7,000 and tool life compared to carbide endmills.
DA1000 a,=0.5 Achieves high efficiency and high precision performance.

Avtomotive Engine-Parts Tooling
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Cylinder Bore Cutter

Characteristics

@ Inserts with optimized chipbreaker and cutting edge layout
reduces resistance and controls chattering.

@ Economical, 8 cornered insert.

Recommended Cutting Conditions
V. = 80 to 200m/min

f, = 0.1to 0.3mm/t

a, = 3mm

Wet

26
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Characteristics
@ Finishing cutter by Sumitomo's Master Tool brand.

@ Draw bar activated cartridge performs medium finish on
plunge and finish on pull out.

Recommended Cuting Conditions (Carbide/SUMIBORON)
V. = 100 to 250/500 to 1,200m/min
f, = 0.05 t0 0.25/0.08 to 0.25mm/t
a, = 0.5mm or less

Wet




Roughing

Actual Applications (Representative example)

Work Material: Cast Iron Work Material: Aluminum + Liner Work Material: Aluminum + Liner Work Material: Cast Iron
Cutting Conditions: 1,2=6 1.5m/min Cutting Conditions: V,=144m/min Cutting Conditions: V,2=88m/min Cutting Conditions: V,=150m/min
f,=0.25mm/t f,=0.2mm/t f,=0.27mm/t f,=0.27mm/t
a,=2.0mm a,=1.5mm a,=1.45mm a,=4.0mm
Life: 1,600 holes Life: 900 holes Life: 1,000 holes Life: 320 holes

Medium Finishing / Finishing

- Delivers process capability of more than 2.5 CPK on e
a transfer line. Machining Step 1
- Quick change system works with various block sizes Medium finish on entry

without removing the draw bar.

I Recommended Conditions

Cast Iron
Materials Cutting Speed| Feed Rate
(m/min) (mm#)
SUMIBORON v
Assembly SUMIBORON | 500-1200 | 0.08-0.25 I
Coolant Path Coated Carbide
100-250 |0.05-0.25 I
High Precision Position ACK200

Locking Key

Chamfering Cartridge
(optional) Medium Finishing Cartridge

3 Teeth with Adjustment Mechanism
Run-out within 5 ym

Machining Step 2
Finishing during pullout
Medium finishing
cartridge emerges

Coolant backwash
prevention O-rings

Helical
spline mechanism
Chamfering
Cartridge
Quick Change System
Repeatability within 2 pm
Medium Finishing
Carbide Cam __ v Cartridge with \]
Carbide Ejector Pin Adju_stment_Mechanlsm
(Boring during pullout)
(D Adaptor can be left mounted on spindle during model changeovers.
(@ Helical spline mechanism prevents backlash.
/ ® Head can be used with various block sizes without removing the draw bar
(on transfer lines).
Screw
Adaptor Head {
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Self-guided Reamer

N
=

@Application
Automotive manufacturer: tools for crank shafts and cam shafts
Construction machine manufacturer: drilling tools for hydraulic pipe joint parts

@ Characteristics

+ Replaces line boring bars
Body, cutting edge (consists of blade and pad)

+ Usable on machining centers for lower machine costs.

- Features clamp-on carbide pad for easy maintenance.

« High precision machining.

« Supports use of either carbide, CBN, or diamond coated cutting
edge depending on work material.

« Supports both inserts and blade cutting edges.

Machining Method

© Basic hole tool

A Long tool

@ Basic Machining Method @ Other Machining Methods

First operation: Use the basic hole tool to machine 1 to 2 (@ Flip the work over and machine using the basic hole
journals on the near side to serve as guide holes. tool working from left to right.

Second operation: Use the long tool to machine the journal @ Install a guide bush (reference hole) on the near side
on the far side using journals 1 and 2 (near side) as a guide. of the work piece and machine using only the long tool.
* Finish the journal just machined with a single tooth using

the pad as a guide.
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Design Examples

@ Basic Hole Tool

Performance Record

e 5 ——
) i —
L
E=
91
112
@ Long Tool
ST i
\Qﬂﬁ Léj?' §? : el E
© | © .
B
316.2
326.2

Coolant Groove

Coolant Hole

Insert

Run-out Check Ring

Coolant Hole

. . " Drilling Precision (mm)
Area of Cut Work Material Cutting Conditions = -
Concentricity | Coaxialness |Surface Roughness
_ = 300to 350 m/min  f, = 0.Tmm/t 0.008
Crank Hole FC28 — 21 + FCD400 = 0.835mm 0.007 (Linearity) 5.30Rz
Crank Hole FC250 + SMF4040 = 290 m/min £, = 0.Tmm/t 0002 | ¢0007 | 3.30Rz
= 0.25mm
Cam Hole AC4B — F. AC2C — T6 =240 m/min £, = 0.1mm/t 0002 | ¢0005 | 0.80Rz
= 0.25mm
Balance _ =90 m/min f, =0.08mm/t
Shaft Hole ADT4 — T5 HRB30 to 50 =0.25mm 0.002 ¢ 0.008 0.82Rz
Crank Hole | TACADS, Hardness < BHN75 | Y~ #83 m/min 7 =0.2mm/t 0002 | ¢0005 | 0.88Rz
. = 376 m/min f, =0.2mm/t
Cam Hole T6 coating 2.=0.25mm 0.002 ¢ 0.004 0.88Rz
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Super MultiDrill for Aluminum NHGS Type
SUMIDIA Dirills for Aluminum DAL / DDL / DML Type

Super MultiDrill NHGS Type

Cutting Force Less Than 1/2 of Existing Drills, Enables High Efficiency Drilling at 2 to 4 Times Faster Feed Rates

MXXM AURORA coating (DLC) enhances
adhesion resistance and wear resistance.
NHGS Type Competitor's 30°helix angle

Ui DY () T e (After 100 holes) | (After 20 holes)
gwdmg preC|S|0n for exce”ent hole Used 5x more but still adhesion free. Severe adhesion.
P>

Large center pocket allows

smooth Chip evacuation for Drill: 8 (5D) Work Material: ADC12

less CUtting resistance Drilling Conditions:Ve=200m/min f=1.0mm/rev H=32mm

mﬂﬁm = @ Coolant: Internal (Emulsion type 1.5 MPa)
Characteristics of the NHGS Type

0 Low resistance thinning profile W (Wicls L §ype ) tinning - Produces starter holes for rotary formed taps at high
Unique wide thinning profile delivers stable drilling at high feeds like never before. efficiency in a single pass.
Brings high feed drilling performance to small size machines and low rigidity work materials. * Stable drl_lllng at |_T8 precision .
" . - - * Thrust resistance is only 1/4 of straight cut edges,
@) Wide W (double) margin WY (Whele W) mergfin 1/3 of light helix edges, and 1/2 of 30° helix edges,
Wide double margin provides accurate guiding even during high efficiency drilling. allowing up to 2x to 4x faster feed rates.

*A high precision type is currently in development

9 DLC-Coat R@ RA @@)&T@ Target: 2x feed rate of a straight edge drill with s.ame level

AURORA coating improves adhesion resistance in high speed range. of accuracy. [T6 to IT7.
Low Cutting Force Achieves 2 to 4 Times Faster Feed Rates! Stable Hole Accuracy Holds Enlargement Within 0.01mm!
Cutting force of the NHGS Type is 1/2 the competitor's 30° helix = 2x faster feed rate! Minimal enlargement with stable machining,
113 the competitor's light helix = 3x faster feed rate! 1/4 the compefitor's light helix = 4x faster feed rate! from low to high feed rates.
1400
Legend < < oot < < Max]
(common) 1200 2 1180 =2 I = I 2
© g g £ ooof—TF - & ||-@-Aw.
@ ~ 1000 o = ,
£z z £ I* ]+ ]+ in.
o 2 - B g oe0 = £ R 0005 —E ¥ v
s8 22 =) b= ° @ 5 5
o 23| £ e ‘ 5— 2 f I - T 3 T 7
0 e e x 2 o A& 0000 —=— 5 5
z3 S5 2 2 0005 = = 2
EECD| : - S .
3 3 S 8
0 04 08 0010 02 04 08
Feed Rate f (mm/rev) Feed Rate f (mm/rev)

Drill Size: 8.0 mm  Work material: ADC12  Cutting Speed: v,=200m/min
Machine: Vertical M/C (BT30) Coolant Supply: Internal (1.5 MPa) Coolant: Emulsion (25x dilution)
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Lro 2

Wide feed rate range achieves good surface roughness!

Excellent finish from low to high feed rates, Ra=0.11 to 0.25,
Rz(J94)=0.66 to 1.62

| Surface Roughness |

BN NHGS Type

25

/] Rz(J94)
20 Ra -
15

Surface Roughness (um)

0.5

0.0

Comp. helix and|straight cutting edge N/A.

33~ W NNANNNNNNNNNNNNNNNNY

S NNNNNNNNNNN\NY

Comp. helix and|straight cutting edge N/A.

3 % W NNANNNNNNNNNNNNNNNNNNNNNNY

-~ ~ NNNNNNNNNNNNNNNNNNY

2

o

4

o

.8

' Feed Rate .f (mm/rev)

Lro o

Pre.cast Drilling Accuracy is Within 21/10th to 21/5th of Axial Offset!

\ Pre-cast Drilling Accuracy (Positioning Accuracy)

— L ie—Progammed ofiset Feed Rate
2658 Offset 0.25mm/rev 0.50mm/rev 0.75mm/rev
Virtual pre-cast hole
0.3mm +0.08mm +0.04mm +0.06mm
0.5mm +0.05mm +0.07mm +0.10mm
Previous drill
0.3mm +0.09mm +0.19mm

@Testing method
Set axial offset to 0.3mm to 0.5mm with respect to the virtual pre-cast hole
size (¢6.8), drill the hole, then measure difference with target position.

# Axial offset 0.3

\ Pre-cast Drilling Accuracy (Positioning Accuracy) \ ot 08

Feed Rate f =0.25mm/rev Feed Rate f =0.50mm/rev

ESNHESD

1 'y T T
NI NN
o1 o
15 .
Offset in X axis(mm)

Offset in X axis(mm)

Feed Rate f =0.75mm/rev

75

0
; ‘
o5 -0.1| -0.0¢ JDDE fo1 15
\\” /

o1

Offset in X axis(mm)

Offset in Y axis (mm)
Offset in Y axis (mm)
Offset in Y axis (mm)

Drill Size: 8.0mm Work material: ADC12
Cutting Speed: V,=200m/min  Machine: Vertical M/C (BT30)

Coolant Supply: Internal (1.5MPa) Coolant: Emulsion (25x dilution)

Drill: MDW0850NHGS5 (DL1300) Work material: AC4C-T6
Cutting Speed: v,=200m/min (n=7489min"")
Machine: Vertical M/C (BT30)

Coolant: Emulsion

Il Recommended Cutting Conditions (v, Cutting Speed mimin ~ :Feed Rate mmfrev)

M Series
Coolant Supply Type Diameter Range (mm)| Hole Depth (L/D)
Internal
(NHGS Type) MDWOOOONHGSS type | 23.0to 216.0 up to 5

Drills for deep hole drilling can be custom-made.
Production range: Drill dia.: 3.0 to 16 mm  Total length: Available on inquiry.

Dril Diameter(mm) Aluminum Casting / Die Cast Aluminum | Wrought Aluminum Alloy
23.00 Ve 80 to 200 80 to 200
106,00 [ £ s Sy
upto Vol .. 10010250 e o 10010250
210.00 | f 0.4t00.8 0.2t00.5
upto Vel .. 12010250 e 12010250
216.00 | f 0.4t01.0 0.3t00.6

SUMIDIA Drills DAL / DDL / DML Type

4 N\ N
\_ DAL Type ) \_ DDL Type )

DAL Type / DDL Type ¢5to @ 12mm

From general to High Precision Drilling of Aluminum Alloys!

@ High precision DAL type is able to produce holes of IT Class of 7 to 8.

@ General DDL type is able to produce holes of IT class of 11 to 12,
mainly for drilling of pre-tap holes.

@ DML type is the DDL type with a chamfering edge allowing it to drill and chamfer simultaneously.

M Recommended Cutting Conditions

B DML Type Possible Profiles

Tool gD, | Cutting Speed | Feed Rate .
(mm) (m/min) (mm/rev) Depth ol
up to 8.0 0.051t00.2
81 80 to 250 L/D=Below 3 | Water soluble
oe. 0.1100.3
and above

0

Q

—
Q _K
f|
a) Chamfering

17

oD
|2l |

b) Stepped Drilling

H

(D £, tolerance for dimension 1 is more than 0.2 mm
@ 0°is less than 180°
(® a) Chamfering, b) Stepped drilling possible
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High-Feed Mill For Cast Iron SEC-GOALMILL Series

SEC-GOALMILL Series

M General Features

SEC-GOALMILL cutters use tangential mounted
screw-locking inserts developed for high efficiency
machining and finishing of cast iron parts such as
engine cylinder blocks, transmission cases, etc.

M Characteristics

@Special cutters for high feed machining of cast iron

@®Highly reliable shoulder milling cutter with
tangential inserts

@®Multi-edge design (approx. 3 edges per inch)

@Finishing models feature an easy-to-use edge
runout fine adjustment

@Chipbreaker type inserts for low cutting force
M Series P ¥P 9

Series Code GRV Type GFV Type Special (Lightweight type) *'| Special (Lightweight type) *2
Application Roughing Finishing Finishing Finishing

Surface Roughness < 12.5Rz < 12.5Rz

Appearance

*1 Two Piece Cutter with Slotted Hole | *2 Two Piece Cutter With Center Bolt
Refer to pages H93 and H94 of ['11-'12 GENERAL CATALOGUE] for details and specifications on the two piece mounting system and adapter.

Y
B Characteristics of the GFV Type ‘
@The set screw finely adjusts the cutting edge. Finishing edge //\ Roughing edge

@Easily adjust face runout accuracy of finishing edge to
within 0.005mm.
Adjustment range: 0.002 to 0.1mm.

®No skill required to preset.

@Arc chipbreaker achieves high precision finished surface.

@AIl 8 corners of insert usable regardless of direction.
Fine adjustment

screw

B GFV Type Insert
Finishing Edge Adjustment on GFV Type

(Finishing edge corner)

Fine Adjustment of the Finishing Cartridge
(Roughing edge corneD (1) Note the roughing insert with the highest edge.

(2) Make sure the fine adjustment screw for the finishing edge is loose.

(3) Raise the height of the edge on the finishing cartridge 30 to 50 pm
higher than the highest roughing insert.

(4) Adjust the runout of each finishing insert to within 5 pm of the raised edge.

Arc-shaped chipbreaker
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: . Rake Radial |-14° to -6° NNSH
igh Feed Roughing for Cast Iro e e Ry o S
Fig 1 oD, Fig 2 0 Fig 3 oD, Fig 4 o0,
ﬂDb ng ! ng QDb
ﬂ od 2101.6 21778
a 5. od 0101.7
Nr ] | i od
Q - ~ f PN
. — Q - = Q)
~ I V)
213 — o e ——— g
=020 ol 022
oD, oD, oD, oD, }‘
H Body
Dimensions (mm) Total | Weight
Cat. No. Stock Fi
oD, | oD, | oD, | L | od | @ | b | g |Teeth| (kg) | °
GRV 16080R/L 80 104 60 50 |25.4 9.5 6 25 9 1.9 1
GRYV 16100R/L 100 124 70 50 |31.75 | 127 8 32 12 3.2 2
GRV 16125R/L 125 149 80 63 38.1 15.9 10 38 15 4.3 2
GRYV 16160R/L 160 | 184 | 120 63 |50.8 19 11 38 18 5.7 2
GRYV 16200R/L 200 | 225 150 63 |47.625| 25.4 14 35 24 8.1 3
GRV 16250R/L 250 275 200 63 [47.625| 25.4 14 35 30 13.5 8
GRV 16315R/L 315 | 340 | 240 80 |47.625| 25.4 14 35 36 21.6 4
Inserts are not included.
\ Please use hexagonal bolt (JISB1176) M12 x 30 tp 35 mm for securing @80 cutter to the arbor \
M Insert [ Steel (M) Stainless Steel [ Cast Iron [{J Non-Ferrous Metal [ Exotic Alloy [} Hardened Steel
1840 Iﬂ @ General Purpose G-Type @ Strong Edge H Type
R0 Fig5 Fig6
04.8 a b
a b
0.2mm
N 7
. & "E- ‘ ﬁ
90° 16.1 6.29 Section a-a Section b-b
Grade Coated Carbide
High Speed/Light| (@ | [3
Application General Purpose | [[@ | [3
Roughing (K]
o o | O
288 -
Cat. No. x |X | ¥ | Fig Application Remarks
[SERSRES)
< | < | <
LNMX 160608PNSN-G ® e 5 General Purpose Recommended
LNMX 160608PNSN-H ® | ® @ 6 |Heavyinterrupted cutting and other unstable applications
B Spare Parts B Recommended Cutting Conditions
Screw Wrench Anti-seizure Cream 150 Wor|'< Hardness Cultting Sp<.aed Ve(m/min) Fged Rajte f,(mm/t) Grade
Recommended Material Min. - Optimum - Max. | Min. - Optimum - Max.
t’é Tightening Cast| 250HB 200-250-300 | 0.15-0.23-0.30 | ~CK200
§\ Torque (N-m) astiron s ACK300
BFTX0412N TTX15W Sumi-p 3.0 @ : Standard stocked item Blank : Made-to-order item
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High-Feed Mill For Cast Iron SEC-GOALMILL Series

PIWJKNNSH

Steel PRI CastIron lrfemsled Aluminum Excic Aloy HaeedSeel

Radial -8° 1 |
Axial 5° AL 90°

High Feed Finishing for Cast Iron M

Fig 1 oD, Fig 2 D Fig 3 oD, Fig 4 oD,
od 2 d° 2101.6 2177.8
&, “; ] 2101.7
v w 2 ad
~ i a
QL T aj <
] - = S S Q
I J =
- |213 T
=020 018l=—>Ig22/<—
oD, QDC Q,Dc QDC
H Body
Dimensions (mm) Total | Weight )
Cat. No. Stock Fi
oD, | oDy | L | od | a b 0 | Teeth | (ko) g
GFV 16080R/L 80 60 50 25.4 9.5 6 25 8 15 1
GFV 16100R/L 100 70 50 31.75 12.7 8 32 12 1.7 2
GFV 16125R/L 125 80 63 38.1 15.9 10 38 16 3.3 2
GFV 16160R/L 160 120 63 50.8 19 11 38 20 6.4 2
GFV 16200R/L 200 150 63 47.625 | 254 14 35 28 7.8 3
GFV 16250R/L 250 200 63 47.625 | 254 14 35 36 12.6 3
GFV 16315R/L 315 240 80 47625 | 254 14 35 44 21.0 4

Inserts are not included.

\ Please use hexagonal bolt (JISB1176) M12 x 30 to 35 mm for securing @80 cutter to the arbor \

M Insert [ Steel (M) Stainless Steel [ Castlron [Y) Non-Ferrous Metal [ Exotic Alloy ([) Hardened Stee!

04.2
g L
8 1O =)
R1.6
15.875
Grade Coated Carbide | Carbide
High Speed/Light| (3 (K]
Application General Purpose| [d (K]
Roughing| [d (K]
o
S w
Cat. No. 5 =)
< T
LNGX160516PNFN-W
M Cartridge Parts B Recommended Cutting Conditions
IS0 Worl.( Hardness Cullting Speled V, (m/min) Fged Rat.e f, (mm/t) Grade
MN—— Material Min. - Optimum - Max. | Min. - Optimum - Max.
||EE!| E!._ Recommended
' Tightening Castlron|  250HB 200-250-300 | 0.15-0.33-0.50 | ACK300
Torque (N:m)
Finishing |Fine adjustment Wrench Insert Cartridge
Cartridge* screw Screw Screw
GFVK5R/L|BTDO5F09| TTX15W |BFTX03588 BX0418 3.0

*Finishing cartridges do not come assembled with inserts.
Anti-seizure cream SUMI-P included in the package.

Blank : Made-to-order item
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Application Examples

Application: Finishing

Work Sumitomo's tool | Competitor's tool Work Sumitomo's tool | Competitor's tool
Work part: Engine C/H for construction machinery Grade K10+PVD Equivalent Work part: C/H mating surface Grade K10+PVD Equivalent
Work material: FC (E771) - Work material: FC material (details unknown) -
Roughness: Ra: 2.5 to 3.2 um Ve (m/min) 107 Roughness: Rz: 13.5 um Ve (m/min) 223
Initial roughness: 0.6 um v.(mm/min) 630 Initial roughness: up to 5.5 um v.(mm/min) 1762
Machine: Special-purpose machine ! Flatness: 12 um !
Feed rate (mm/cut edge) | Rough edge 0.30 0.19 Initial flatness: up to 5 um Feedrate (mm/cutedge)]  0.37(0.37) 0.17(2.2)
a,(mm) 08 a,(mm) 05
Coolant Dry Coolant Wet
Tool diameter ¢355 Tool diameter »355
No. of inserts |24 roughing, 4 finishing 38 No. of inserts | 48 (effective 24)| 52 roughing + 4 finishing
Insert shape GFV Type Wedge type Insert shape GFV Type 7 Thwedge + lengthwise W
/! /!
Grade Oaugtoput ('g‘gomersggo Grade Oa%toput (ggoomersgDD
Results  |K10+PVD 1000 Results  |K10+PVD 700
Competto's too | 300 Competitors tool| 7300
Evaluation |Toolffe, surface roughness, operabity of fine tuning mechanism Evaluation Tool life
With 24 finishing cut edges, surface roughness was poor due to slight chattering caused by use of old machine.
By reducing cut edges from 24 to 4 chattering stopped and tool life improved
Application: Finishing Application: Finishing
Work Sumitomo's tool | Competitor's tool Work Sumitomo's tool | Competitor's tool
Work part: Top surface of C/8 Grade K10+PVD K10 carbide Work part: C/B for ships Grade K20+PVD K grade
Work material: FC250 - Work material: FC250 -
Roughness: Rz10 um or smaller Ve(m/min) 335 Roughness: Ra: 1.6 um Ve (m/min) 160
Initial: 2.86 pm : Machine: Large horizontal plane miller :
/| /|
300 blocks: 2.95 um v;(mm/min) 2240 vi(mm/min) 900 400
600 blocks: 4.99 um Feedrate (nm/cutedge)|  0.31/0.31 0.2 Feedrate mm/cutedge) |  0.25(0.25)
Flatness: 0.025 um/[176 Cutter
Machine: Special-purpose machine 8,(mm) 031005 8,(mm) 02
Coolant Dry Coolant Dry
Tool diameter 0266.7 Tool diameter 0315
No. of inserts |18 roughing, 18 finishing|#l 23 No. of inserts | 22 (effective 22)
Insert shape GFV Type Wedge type Insert shape GFV Type Special tool
Output/Corners
Grade GQOD SQO QQO
Results  |K10+PVD 600 Results
Competitors tool | S300
Evaluation | Tool life (criteria edge chipping), surface roughness Evaluation |Favourable with better efficiency
Application: Finishing Application: Finishing
Work Sumitomo's tool | Competitor's tool Work Sumitomo's tool | Competitor's tool
Work part: Die holder Grade K20+PVD K grade Work part: C/B Grade | K10/20+PVD | K10+PVD
Work material: FCDB0O (W2.0mxL2.5m) Work material: GG25 (FC250)
Vg (m/min) 262 262 Roughness: Ra: 3.2 um v(m/min) 200
- Flatness: 15 um P _
ORI 2000 300 Area of cut: front and rear surfaces (see arrow) YAy 1800-2500
Feed rate (mm/cut edge) 042 0.42 Machine: Specialized machine Feedrate (nm/outedge)| 0.44~0.61 0.39~0.54
a,(mm) 0.5 a,(mm) 0.5-08
Coolant Dry Coolant Wet
Tool diameter @100 Tool diameter p125

No. of inserts

12 (effective 6)

ASX400 + 1 finishing

Insert shape

Lengthwise screw-on

Flat screw-on

No. of inserts | 1

6 (effective 8)

18 (effective 9)

Insert shape GFV Type  |Lengthwise, screw-on
Grade OELé)tc)Dut/(ggljrnerSBDD
Results | Curent machining time 90 min - reduced to 15 min Results  |K20+PVD 380
K10+PVD 600
Competitrs ool 350
Evaluation | Formally adopted for improved efficiency Evaluation | Customer lied operability of fine tuning mechanism
* Finishing cutter used after roughing
Application: Finishing Application: Finishing
Work Sumitomo's tool | Competitor's tool Work Sumitomo's tool | Competitor's tool
Work part: Front and rear surfaces of C/B Grade K10+PVD Equivalent Work part: Top surface of C/B Grade K10+PVD CBN
Work material: FC250 + Al (Si within 12%) - Work material: FC250 -
Roughness: Ra:1.8 to 3.2 um vo(m/min) 181 Roughness: Rmax2.96 um Vo(m/min) 362
‘ In.\tlaI: 0.18 to 0.45um v, (mm/min) 850 Machine: Specialized machine v,(mm/min) 1400
Flatness: within 0.1
Machine: Specialized machine Feed rate (mm/cut edge) 0.23 0.15 Feedrate (m/cutedge)| O.16/0.16 0.10
a,(mm) 05 a,(mm) 05
Coolant Wet Coolant Dry
Tool diameter @400 Tool diameter 240
No. of inserts | 52 (effective 26) 40 No. of inserts |18 roughing, 18 finishing égs%%gg\uschﬂmsg based on ey
Insert shape | GFV Type Wedge type Insert shape GFV Type Wedge type
Output/Corners
Grade EQOD 490 G(?O Grade OW%E)Dut/%ggnerSASD
Results  |K10+PVD 500 Results  |K10+PVD 300
Competto's too | F2O0=S50 Compeitr’s ool 300
Note: Auminum end cast fon cut et same (e | Eyvaluation | Operability of adjustment mechanism Evaluation | Same life and surface roughness as CBN

Champion data for Goal Mill life was 388 but 300 provides stable production.
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High Speed Mill for Cast Iron SUMIBORON RM Type

Recommended Cutting Conditions (SUMIBORON)
V. = 800 to 1,500m/min

f, = 0.05to 0.20mm/t

a, = 0.3t03.0mm

Dry

Characteristics

@ Uses high strength SUMIBORON inserts BNS800 for use in high speed, high efficiency machining applications.
@Economical, 8 cornered solid insert is regrindable.
@Features a shim-based fine tuning mechanism designed for front wedge clamping to allow regrinding.

Regrinding Notes

@ Inserts can only be reground once (inscribed circle dimension must be at least 9.125mm)
® When using a reground insert, make sure all inserts are also reground.
@ Do not mix new and reground inserts on a single cutter setting.
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B Application Examples

Process details Conditions
High Speed Milling of a Cylinder Block Grade BNS800 / BN500 / Comp. CBN
Work Material : FC250
Process details : Face milling Insert SNEN090308W
Cutters (pcs.) 8
Ve (m/min) 2,500
f, (mm/t) 0.12
ap (mm) 0.3
Coolant Dry
YeWith its excellent fracture resistance, the
cutting edge of the BNS800 showed minimal
Results| chipping and no signs thermal cracks after
50 passes, thus outliving the tool life of
competitor CBN and BN500 grades. BNS300 BNS500 Comp. Solid CBN
Process details Conditions Roughing
Milling Top Surface of a Cylinder Block Grade BNS800
Work Material : FC250
Process details : Insert SNGN090308
Ve (m/min) 1,600
f, (mm/t) 0.13mm/tooth
8p (mm) 1.5mm
Coolant Dry
Y¢Tool life criteria: Surface roughness
£ /J
€ 02
5 ——
Results = 04
X
c
<
= ! ! ! ! ! ! !
0 10 20 30 40 50 60 70
Cutting Time (min)

Surface Roughness With / Without Wiper Edge

M Surface Finish (With Wiper Edge)

B Surface Finish (Without Wiper Edge)

Milling Cutters : RM3100R 4 teeth
Insert : BNS800 SNGN090308W
Ve = 1,500m/min

n =4,777mm"’

8p,=0.3mm

Milling Cutters : RM3100R 4 teeth
Insert : BNS800 SNGN090308

Ve = 1,500m/min

n =4,777mm"’

8,=0.3mm
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Cutter for High-Speed Finishing of Cast Iron BN Finish Mill

Lew [vmming Cest & [Eagy [Fees [m-eui Acsinamt
New Versiem]

Characteristics

@Uses SUMIBORON inserts and features a part flyout safety mechanism for use in high speed machining at V/¢=1500 m/min.

@Unique edge design holds surface roughness to Rz3.2 (Ra1.0) ym.

@Cutting edge run-out stays within 10 pm just by attaching the cartridge. Cartridges can be assembled
off-line for easy adjustment. (FMU Type)
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M Specifications Cutter Size

Standard Insert

1 980to 315 (FMU Type)
. 40 to 63 (FMU-E Type)
: SNEW1203ADTR

Low Cutting Force Type Insert : SNEW1203ADTR-S

M Application

Recommended Cutting Conditions : V=800 to 2,000m/min, f,=0.1 to 0.3mmft,
8,=0.5mm or less, Dry

M Structure

Pearlite matrix FC250 to FC300 (200HB to
250HB) and Ferrite matrix 130HB to 160HB.
Examples: Engine block, Cylinder block, etc.

M Cutting Performance

M Insert

o
3 Fig 7
2 vy
45° o o
7 (Gl
)\ o
12.70, | 4V 12.70 | /v 38
Stock ’
Cat. No. BN7000| BN700 | 9
SNEW1203ADTR O () 6
SNEW1203ADTR-S O () 7

e Tool life diagram

* -S denotes low cutting force insert

e Estimated tool life

1. The EASY type is comprised of the cutter body, cartridges, and inserts.

2. Cartridge position is established by pressing it against the stopper built
into the cutter body. (Stopper is factory adjusted and ready for use.)

3. Main clamp screw tightens the cartridge in the cutter.

4. Tighten the sub clamp screw to prevent inserts from dislodging by

centrifugal force.

M Application Examples

0.25 |- 1,500} BN7000
T v,=600 =
£ 020 |- £
E=3 &) .
= & Conventional
= © 1,000 CBN
§ 0.15 |- o
ES ve=800 %=2000 S
< =
g 040 ./-/I/. v.=1,000 g
= v,=1,500 L 500-
= -
e
2 005 o
0 L L L L I I I I
0 200 400 600 800 0 500 1,000 1,500 2,000
Chip Removal Rate (cm?) C/Speed (m/min)
Work material : FC250 240HB (Pearlite) Work material : FC250 (Pearlite)
Cutting Speed : V=600 to 2,000m/min Cutting Speed : V=500 to 2,000m/min
Feed Rate : £,=0.15mm/t Feed Rate : f;=0.2mm/rev
D.O.C. 1 8,=0.5mm Dry D.O.C. : 8,=0.3mm Dry
Grade : BN700 Grade : FMU4100R SNEW1203ADTR
Stopper Screw
Engraved Mark
Insert

FMUUE/FMUU

4
-

Stopper

Double Screw

Work Material

Tool

Cutting Conditions

) Part Name
@ Materials

Cat. No.

v=Cutting speed (m/min)
vi=Feed Rate (mm/min)
f,=Feed Rate (mm/t)
2,=Depth of cut (mm)

Results

(D Cylinder Block Top Surface
@ Equivalent to FC300

FMU4250R
24 teeth

V=996m/min
Vv=2,437mm/min
f,=0.08mm/t
a,=0.3mm

Dry

@Tool life 5,000 parts
@Surface finish: 0.3 to 0.4Ra

(D Cylinder Block Top Surface
@ Equivalent to FC300

FMU4250R
12 teeth

V=860m/min
V4=3,600mm/min
f,=0.15mm/t
8,=0.18mm

Dry

@Tool life 3,000 parts

@Surface roughness meets 3Rz

(D Cylinder Block Bottom Surface
@ Equivalent to FC250

FMU4160R
12 teeth

V.=1,500m/min
v4=3,600mm/min
f,=0.10mm/t
a,=0.5mm

Dry

@Tool life 3,500 parts

(M Machine Parts Case
@ Equivalent to FC250

FMU4200R
8 teeth

V=1,500m/min
vf=2,860mm/min
f,=0.15mm/t
a,=0.3mm

Dry

@Tool life 8 hours

M Valve Parts
@ Equivalent to FC250

FMU4160R
6 teeth

V.=1,800m/min
Vvf=2,860mm/min
f,=0.10mm/t
a,=0.1mm

Dry

@Tool life for 5,000 parts

(M Motor Mount
@ Equivalent to FC250

FMU4160R
12 teeth

Ve=720m/min
v¢=1,400mm/min
f,=0.08mm/t
8,=0.13mm

Dry

@Tool life 10 hours
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Indexable Drills SumiDrill WDX Type

Balanced Design for Stable High Quality Drilling!

Balanced design for high quality drilling Uses new ACP300/ACK300 grades 3 types of chipbreakers for various applications Also suitable for turning
: . o - - @Series (Units: mm)
Ve rsatl |e TOOl for a Varlety Of MaChlnlng AppllCatlonS Drilling Depth Stock Size | Made to Order Sizes

A special hard surface treatment gives added durability, allowing stable, long-term drilling in a variety of 2D 913.010065.0 | ©66.0t0 068.0
applications including hole widening and spot facing. 3D ©13.0t0 65.0 | ©66.0 to ©68.0

M Suitable for Various Applications M Near-flat Bottom of Hole 4D 213.0t0 060.0 | 061.0 to 063.0
@ Extenal tuning  Finishing is easy because bottom of hole is almost flat | i 5D 013.0t0 ©36.0 | ©37.0 to ©55.0

(@) Smooth enty o snted sureces (3) Pre-cast holes

Bottom surface

= =
(@ Shoulder drilling o o

Balanced Design for Stable and Precision

Drilling with Good Surface Roughness

High Quality Drilling

Il Hole Diameter Comparison

® Internal boring

Set the depth of cut for turning or

internal boring work to 1/5 or less X X
of the drill diameter (Max 5mm or @ Bottom Surface Dimensions (Units: mm)

less). Drill dial. 00 od L (Max. step) Diameter is consistent from entry to exit %
(Ex: Set depth of cut to 4mm or 913.0t0 018.0 oD, /2 0.4 (620mm,30)
less for a drill diameter of ¢20mm) | ©18.510 628.5 oD, /2 0.6 215 o
229.010036.0| oD,/2 08 e Camiony ox e
937.0 10 655.0 oD, /2 12 om0 s
56.0 to ©68.0 oD./2 1.2 E
Y
'(% 20.05 \D
°
. 3
Balanced Design! F
i i i i = i 19'gsEmry side Exit side
Cutting resistance of inner insert = that of outer insert
Exit side

l Advantages of the Balanced Design .
Cutting resistance during machining is balanced between central and peripheral inserts, M Surface Roughness Comparison

and the relative position of each insert are optimized to provide stable drilling.

Control over vibration during drillng produced greatly improved  Z7]

surface roughness compared to conventional tool.
Companson of Hor|zoma| Component of Force Balance is maintained at the entry and exit points, and drilling is stable. 25
SumiDrill WDX Type | % Conventional and Competitor's Products 3 . [ WDX200D3825 (insert: WDXT063006-G)
600 Z 600 — . & [ Conventional Tool
= ™ Direction of drilling = i Direction of drilling 2
. 2 — g s
[0 200 _> @Q 200 g)
[SBT} g oo 3 10
(=} 0 o (=3 -
L 00 L 0 LS
(=2 -200 o -100 @
S 300 £ 20 S o5
g -400 E -300 =
(SIS O 400 a
-500 0.0 =
£=0.05mm/rev £=0.10mm/rev £=0.15mm/rev
Smooth No problems with smaller hole diameters at exit point Feed Rate
entry Chattering at entry (Causes insert chipping)  Causes smaller hole diameter at exit point [[workMeteria : 5500 (200H8) Guting Conions - Ve =200miminH=38mm (vough)
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= 10 ya e § 35 Drill iameter: 018.5 to 055 mm R
5 =~ Drill diameter: 913 to 018 mm Minimum recommended coolant pressure: 1.0 MPa.
é 8 / f0.18 / 1012 3 30 4@“’“ recommended coolant pressure: 2.0 MPa. |
g // f g 25 ‘ o
g 6 = 5 2 \[- & Cooart VOUTE__ e
o ° A RecommencEs
5 4 > 15 —
g 5§ 10 4% ==
o 2 S 5 Minimum Discharge
O L L L L L L L L L L O O L L L L L L L L L L
10 15 20 25 30 35 40 45 50 55 10 15 20 25 30 35 40 45 50 55
Drill Diameter (¢ D) Drill Diameter (¢ D)
<CAUTIONS> <CAUTIONS>

WPower ratings are subject to change based on conditions such as work material
and cutting speed and should only be used for reference.

M Cutting Conditions (Reference)
Work material : S50C (230HB)
Cutting speed : V;=150m/min

HCoolant volume is a factor that affects drilling performance, particularly with

respect to chip evacuation and lubricity.
M Coolant pressure should be set higher for smaller diameter drills. (¢ 18.0 mm

HCoolant volume is usually adjusted by changing the coolant pressure

provided on most CNC machines.

M This table provides guideline values only. More coolant may be required

depending on the machine, coolant, and work material.

or smaller)

ypical Power Ratin ypical Coola olume

Application Examples

SumiDrill Work material : Automotive components (SUS304)
WDX Type Tool : WDX220D2S25

Insert : WDXT063006-L (ACP300)

Cutting Conditions : v.=125m/min  f =0.07mm/rev H =5mm, through hole, Wet

= d chi . . . . .
_ @ Resolved chipping on inserts, improved chip management,

Competitor's and left a cleaner machined surface.
Product

Special Order Inquiry Form

Select the desired special type and enter the dimensions in the table below.

Give this form to your nearest sales office or dealer.

For inquiries about other specifications including other shapes and dimensions, feel free to contact us.

 Drill Shape
SumiDrill WDX Type
S R § L2
SumiDrill WDX Type With Chamfer Blade
7
,ql »»»»»»»»»»» \ N _//(
oD ]S == | [¢D]
-
[7]
= IR ®The amount removed by chamfering is
— limited by the drill diameter (9DD) and
—l chamfer angle (8°).
SumiDrill WDX Type With Spot Facing Edge
o1 /’
-~ N L
[657] [o0:] 4S:--—=—""" ke 1 Y T
2 O5
®The size of counterbore (oD;) is
|I 0 |I limited by the drill diameter (oD).

Your Company / Contact Information

M Cutter Body

Cylindrical Flat

G \

Whistle Notch Edge

e |

[]

[]

H Applicable Insert

Drilling / Countersinking
(woxTOOOOOO-0)

Vel

S (L Type)

Chamfering

(TPOO OOOOOO0OO-0O0)

A8

[eD.  (Diameter] @13to p55mm | | mm |
| @D; (%) [ Shank Diameter ] ®»20to ¢p40mm | | mm |
| oD, [ Counterbore dia. | 0D +2 to 20mm | | mm |
[ ¢ [ Drill Depth ] 0D, x4 or less | | mm |
| £y (x) [ Length Below Neck ] 200mm or less | | mm |
| 2, [ Chamfering width ] 3mm or less | | mm |
|:| | 0+0; [ Drill Depth + Countersinking Depth ] @Dox4 or Iess| | mm |
[ 6° =) (Chamering Angle] 15t060° || © ]

* Note, dimensions may be subject to limitations.

Other requests

Avtomotive Engine-Parts Tooling




super MultiDrill GS Type / HGS Type

Jﬂwﬁ@

Featuring J Flute, DEX Coating, W Margin (HGS Type only)!!
@ New Fufs

Unique wide and smooth flute shape significantly improves chip management and evacuation.

@Stable drilling with little vibration even in small machine applications.
Bl Chip Management Large pocket allows smooth
GS Type Conventional Tool f’ u ‘te Z:'If’ evacuation at center of

*"J flute" is registered trademark.

Compact chips

Work Material : S50C (200HB)
Tool : MDW0800GS4
Cutting Conditions : V,=80m/min f=0.25mm/rev H=24mm
External coolant (Water soluble) HGS Type GS Type

9 Featuring a Double I\/Iargin (HGS Type) *Except sizes ¢1.5to0 2.4 mm.

The HGS type features a double margin for stable deep drilling and improved hole accuracy.

%—IGS Type features a : World's first combined super

double margin multi-layered DEX coating

6 S LD EX4Eoating
Our unique next-generation drill coating utilizes nano-coating technology to provide more than double the tool life of conventional coatings.

@Silicon and chrome improve wear, heat, and adhesion resistance.
@New super multi-layered structure offers significantly improved chip resistance (coating strength).

B Coating Structure B Characteristics of Coatings
World's first combined super multi-layered coating is made from alternate layers of super multi-layered substrates. DEX Coating

TiAICrfims @
} .~ Super Mutti-Layer Coating wl O A

Coating Hardness (GPa)

<y On
30 TIiAIN
} ™\ TiSi films TiCCDN O
Super Multi-Layer Coating 20 TiN

SEM Profile

Poor <« Chipping Resistance — Good
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o Performance Comparison

GS type provides stable drill behavior from throughout the drilling process
Conventional Tool
d of hole

= 1800 é'y_mmaie_nﬁm
% 1400 Thrust~= M
" 1000 F
B Torque
g e
°
il L
IS L Hole Entrance HolerExit Hole Eﬁlrance Ho\e'Exwl
z
= r XY force distribution
£ 100
“é 50 = o
g 0 2
© 50 -5
8 - £
S -150 ) -
< 200 Hole Ent Hole Exit Hole Ent Hole Exit

Work Material  : S50C (200HB)

Tool : MDW0800GS4

Cutting Conditions : V,=80m/min f=0.25mm/rev H=24mm External coolant (Water soluble)

Total Drilling Length
200
150 Ledal 1 - (mm)

Controls against enlargement at bottom of hole for greater hole accuracy

(mm)

802 GS Type —&— Enfrance
801 —— Hoend
400 M%
799

798 g 10 15 20 25 30 35 40 (m)

8.02 nventional Tool
@ Hole tends to grow at end of hole |—e— e

801 —B— Hoeend
800 ,,Iﬁ m. ‘,i ; LS wv g ==
799

% o 10 15 20 25 30 35 40 (m)

Total Drilling Length

9 Surface Roughness Comparison

Concentricity comparison

\28 Ra0.56 um “”2“) Surface Roughness Ra HGS Type (Double Margin)  Comp A dril (Single Margin)
HGS Type | ¢ Work Material  : S50C (200HB)
0.0 15 Tool : MDWO0B0OHGS8
: ] Cutting Conditions : v,=80m/min f=0.25mm/rev
‘g 8 Ral.39.um 1 7.7um 19.7um H=64mm Internal coolant (Water soluble)
Comp Adril 0.0 05 20%"12) Concentricity
5.0 - A
=10.0 20.0 h —— HGS Type
0 . . i 15.0 4\\/“‘ ‘\ —=— Comp Adil
‘gg Ral.72um HGS Type Comp A drill Comp B diil 100 ~ .
CompBaiil 00 WorkMaterial  : SCM415 (120HB) 50 L\ ~,
5.0 Tool - MDWO080OHGS5 0.0
-10.0 Cutting Conditions : v;=80m/min f=0.25mmrev 1.2 3 4 5 6 7 8 9 10 (No.ofHoles)
H=38mm Intemal coolant (Water soluble) 4-point quide delivers stable cutting performance without undulation. Good surface roughness and concentricity.

9 DEX Coat Application Examples

Comparison of Wear Resistance

Comparison of Adhesion Resistance

Shoulder and rake face feature improved wear resistance enabling long tool life.

(__Edge Wear Comparison for 70m Drilling )
MultiDrill GS Type

MultiDril GS Type ] Wear

Comp A drill ————— 1 Wear .
0 20 40 60 80 100 120 (M)

. Drilling Length
Comp A drill
Work Material : MDW0800GS4
Tool : 850C (200HB)

Cutting Conditions : v,=70m/min f=0.25mm/rev H=32mm
Internal coolant (Water soluble)

Offers significantly improved fracture resistance to counter problems caused by shoulder and fute adhesion in soft steel drling.

(__Edge Wear Comparison for 70m Drilling )
MultiDrill HGS Type

MuliDril HGS Type > Able o continue

CompBdrill 7] Breakage

0 20 40 60 80 100 120 (m)
Drilling Length

Comp B drill
Work Material : MDW0800HGS5
Tool : SCM415 (120HB)
Cutting Conditions : v,=80m/min f=0.25mm/rev H=38mm
Internal coolant (Water soluble)

M Application Examples

Shaft

@543C (250HB) Automotive Component | @SCR440H Automotive Component | @SUJ2 Automotive Component

Achieves 1.5x tool life! Controls wear on periphery of cutting edge Achieves 1.3x tool life!

- Tool : MDW0970GS4 - Tool : MDW0600HGS8 - Tool : MDW0570HGS5
- Cutting Conditions : V,=80m/min, f=0.25mm/rev - Cutting Conditions : Vc=80m/min, f=0.25mm/rev - Cutting Conditions : V,=80m/min, f=0.1mm/rev
H=25mm External coolant (Water soluble) H=48mm Internal coolant (Water soluble) H=35mm Internal coolant (Water soluble)

Achieves 2.5x tool life!

GS Type 1,400 Holes | Wear HGS Type 650 Holes | Wear HGS Type 1,500 Holes | Wear
Comp A drill 900 Holes | Fracture Comp A drill 500 Holes | Breakage Comp B drill 600 Holes | Wear
1 1 1 » 1 1 » 1 1 1 »
0 500 1000 1500 (No.of Holes) 0 500 1000 (o, of Holes) 0 500 1000 1500 5 o ls)
. For details on standard parts, refer to our General Catalogue and brochure.
M Series
Coolant Supply Cat No. Diameter Range (mm) | Hole Depth (L/D) Coolant Supply Cat No. Diameter Range (mm)| Hole Depth (L/D)
MDWLICICICIGS2 Type 22.0t0 16.0 upto?2 MDW[ICICICIHGS3 Type | ©1.5t0 916.0 upto3
MDWLICICICIGS4 Type ©2.0t0 916.0 up to 4 MDWLICICICIHGSS Type | 91.5t0 916.0 upto5
External (GS Type) Internal (HGS Type) | MDW [JCICICIHGS8 Type | ©1.5t0 ©16.0 upto 8
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super MultiDrill XHT Type / PHT Type

illi t
ke rdnllmgdep
. ble in S1CKTO! '
Ava"?gl ’ e 28 nodtf 9?15’.'00 mm)
(A,pplica le r\l‘ole’diEr'n'eters‘< DN

Deep Hole Drilling (30D), High Efficiency Drilling (V; = 700), Long Tool Life

Characteristics of the XHT Type

1. High Rigidity Design Suitable for High Efficiency Machining.

@Optimized back taper and flute design gives drill enough rigidity for high load drilling at high feed rates.
@Double margin (for deep holes and guide holes) improves stability when drilling deep holes.

pindle Load Current Waveform

Drill Rigidity Assessment (High Feed, High Load Assessment)
I I I Work Material: S50C (240HB)
XHT Type X Drill: Sumitomo  MDWO497XHT25
c A C ‘ ‘ ‘ Competitor ¢5 (L/D25)
omp. X Cutting Conditions: vc=80m/min, H=20
Comp. B - ‘ ‘ ‘ 1 x EFracture Czo:zgt sz:pll;:):/ISQL coolrannt"y(?.65 MP;T)1m
O E \ \ \
Comp. C ‘ ‘ ‘ X
0 0.1 0.2 0.3 0.4 05 0.6 0.7
Feed Rate (mm/rev)
. . S
Comparison of Hole Surface Surface Quality : :
i > |
o H |
@XHT Type i s !
Guide hole: Double margin — |
Deep hole: Double margin il D hol
Lide hole eep hole
@Competitor's Product «—»« P . : -
i . . 5 g
Guide hole: Single margin oo ——Y
Deep hole: Single margin Generation of undulation oo e {
o |
» The double margin is extremely effective in stabilizing the behavior of the deep hole drill —

2. Excellent Chip Evacuation

@Optimized web thickness and flute design ensures smooth chip evacuation.
@Smooth surface of flute allows smooth flow of chips.

3. Improved Tool Life During High Efficiency Drilling

@Special DEX coating provides long tool life with a wide variety of work materials.

Characteristics of the W Margin |  Characteristics of DEX Coating

@Coating Structure

<y

SEM Profile
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World's first combined super multi-layered coating is made from
alternate layers of two super multi-layered substrates.

@ Characteristics of
Coatings
o
C)
TiAICr films 8 40
} " Super Mul-Layer %
) ©
Coating T 30
"\ TiSi fiims £
SuperMut-Layer S 20
Coating

DEXCoating

. @

B T(igiN @

L O Orian
TCN (O
C TiN

Poor <« Chipping Resistance — Good




Recommended Drilling Method

(DMake a dedicated guide hole using the PHT type. (@Feed the deep hole drill XHT type through the guide hole
@ Select the same hole size for the dedicated guide hole at low rotation speed.
drill PHT type as the deep hole drill XHT type. @ Spindle Speed: 500min-"
(The guide drill diameter is designed +0.03mm to +0.05 Feed Rate: 1,000 to 2,000mm/min

mm larger than the drill diameter)

S (S [ | N j

g ~ T SOSONSS
H=Drill diameter x 1.5 to 2.0 times depth —H

Stop 1Tmm away from the guide hole depth

H

(®Increase spindle speed until the set rotation speed is reached, @After drilling, reduce spindle speed and the retract drill from the work material.
and start normal drilling operation. @ Spindle Speed: 500min~" , Feed Rate: 1,000 to 2,000mm/min

<:| (&S - 7Y Increase rotation speed

Change spindle speed to 500min~"

Other notes “DC+<°-°Z°-°5)mm Coolant
@ A flat base should be prepared K @®Internal coolant (water soluble):
when the surface for the guide g Pump pressure Steel---1.5 to 2.0MPa,
tool is slanted. By Cast Iron or Aluminum---4.0 to 6.0MPa
@ When drilling through a slanted = ®Internal MQL coolant:
surface, reduce the drill feed to Air pressure 0.6MPa or more
f=0.05mm/rev before the drill exits. 0°+10 Output volume (at cut edge)
Recommended Guide Hole Values Steel---2cc/h or more is recommended,

Cast Iron or Aluminum---20cc/h or more is recommended

Application Examples

Part: Crank Shaft (equivalent of S48C)
N 8

Machining line
Machine: Horizontal single axis £
NC machine
Coolant supply: MQL coolant
Air pressure 0.6MPa
MQL volume 3cc/h
Drilling process

Tool life: 300 shafts (98.4m/reQ)

1) Drill guide hole (¢6.03x10mm drill point angle 150°)
V,=80m/min f=0.25mm/rev
2) Drill deep hole (26.00x82mm XHT Type)
V.=80m/min f=0.25mm/rev v=1061mm/min Cutting edge photo after cutting 98.4m

Part: Automobile Shaft (equivalent of SCM415)

Machining line
Machine: Vertical Machining Center
Coolant supply: MQL coolant
Air pressure 0.6MPa
MQL volume 2cc/h

Tool life: 1,500 shafts (60m/req)

Drilling process

1) Drill guide hole (23.50x6mm drill point angle 150°)
Ve=70m/min f=0.12mm/rev
2) Drill deep hole (83.47x40mm XHT Type)
Vo=75m/min f=0.11mm/rev v=757mm/min Cutting edge photo after cutting 60m
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Valve Seat Cutter VSR Cutter + Reamer

Intake (large diameter)

Exhaust (small diameter)

@Seat Profile
\_/’

'HROAT ANGLE
SEAT ANGLE
[} /
OUTER ANGLE

Valve Seat Cutter with Reamer

(Indexable Type)

@Recommended Grade (SUMIBORON)

Valve Seat Cutter
(Regrindable Type)

Gasoline engine VSR material

Diesel engine VSR material

Plunge cut BN7000 < BN200C

BN7500 ~ BN350

Traverse cut BN7500 BN500

BN7000 ’
|

BN7000
BN7500.. BN500

BN7000~ BN2000
BN7500\. BN350

Huesscfmokmateid ()| Low ~emmmm 300HV == High

Low —~emmm 300HV == High

* Carbide grades may also be used.

Designed for Use on a Machining Center

Satisfies Needs for Both
Indexable Inserts and Blades!

ALLEN
WRENCH

COLLET
CHUCK
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COLLET
CHUCK

Straight shank reamer
supports use of carbide
6-teeth cutter or PCD
single-blade + guide pad!

Collet system makes reamer easy to set.

Runout of master on reamer is guaranteed within 5 ym.




Designed for Use on a Special-Purpose Machine

Application Examples

Process details Conditions
Plunge Finishing of the VSR Intake Tool Material BN7000 ‘ Conventional Grade
Work: VSR intake (250HV to 330HV) Insert Special holder
Machining method: Plunge cut on 3 surfaces ve(m/min) 95
f(mm/rev) 0.08
‘ ap(mm)
Coolant WET
Tool Life Criteria: Air leak check
Life (holes)
1000 2000 3000
Results BN7000 ‘
BN7000
Conventional
Grade Minute chipping
Process details Conditions
Plunge Finishing of the VSR Exhaust Vel el BN350 BN7000
Work: VSR Exhaust(350HV to 450HV) Insert Special holder
Machining method: Plunge cut on 3 surfaces ve(m/min) 95
f(mm/rev) 0.08
‘ a,(mm)
Coolant WET
Tool Life Criteria: Air leak check
T
Results BN350
BN7000
Wear
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Indexable Reamer SumiReamer SR Type

Indexable Reamers

M Characteristics

@ Achieves efficiency through high speed, high feed ability!!

(V=50 to 200m/min, f = 0.4 to 1.0mm/rev)

+ Compatibility with a wide range of cutting conditions
allows less strict cutting conditions and coolant control

* Minimal cutting edge length design eliminates biting and
tearing for improved quality and reliability

* Predictable life for reground inserts
Indexable cutting edge design improves reliability of quality and life

+ Cutting edge diameters available from ¢11.9 to 100.6mm

@ Easy insert replacement

@ Flexible tool overhang lengths possible by combining the modular holder/
arbour and holder with correction mechanism

@ Can be used as a self-guiding tool by attaching guide pads to the holder

A taper supports the insert by two faces
(based on the HSK standard) for less-than

M Application Examples

4 um repeatability using random inserts

Tool Type
Work
Crank case,
Connection rod Engine case Universal joint yoke | bearing stage Bearing case
Work Material Ss('ggocize&ué\l/-iaé?m (1Fgo2|-(|)|g) S50C gz:iivalent o FCD400
Bore g (mm) 017.017 ©25.159 024 F7 265 H6 932.984
Surface Roughness max Ra/Rz 16 7 10 16 10
No. of Teeth 6 8 8 12 8
Lap Speed Vv, (m/min) 250 23 127 120 320
Spindle Speed (min') 4,683 293 1,685 588 3,100
Feed Rate f, (mm/t) 0.14 0.085 0.16 0.15 0.20
Feed Rate v; (mm/min) 3,934 199 2,164 1,058 4,941
Depth of Cut &, (mm/radius) 0.225 0.15 0.15 0.15 0.15
Wet/ Dry Emulsion Type Dry Emulsion Type Emulsion Type MQL
Life, etc 1.25 efficiency 13,000 holes 7,500 pcs 160 pcs 90 Set
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@ SR Type Inserts (SRG Type)

Cat. No. Stock|Diameter g0, | Tolerance | Thickness B|No. of Teeth B
SRG 12.0H7-A01-F0512R1 ® | ol12
SRG 13.0H7-A01-F0512R1 ® | 013 B
SRG 14.0H7-A01-F0512R1 ® | ol4 H7 4.3 6
SRG 15.0H7-A01-F0512R1 ® | oi5 -
SRG 16.0H7-A01-F0512R1 ® | 016
SRG 17.0H7-A01-F0512R1 ® | oi7 s
SRG 18.0H7-A01-F0512R1 ® | oi8 BRE
SRG 19.0H7-A01-F0512R1 ® | o519 H7 4.3 6
SRG 20.0H7-A01-F0512R1 ® | 020 1
SRG 21.0H7-A01-F0512R1 ® | o021
SRG 22.0H7-A01-F0512R1 ® | 022 |
SRG 23.0H7-A01-F0512R1 ® | 023
ggg ggg:;_ﬁg} _Egg} gg} : Zgg H7 4.3 6 SRG Type (Straight Grooves, Stop and Through Boring)
SRG 26.0H7-A01-F0512R1 ® | 026 Stop Hole Through Hole
SRG 27.0H7-A01-F0512R1 ® | 027
SRG 28.0H7-A01-F0512R1 ® | 028 H7 43 6 ‘
SRG 29.0H7-A01-F0512R1 ® | 029 ) \
SRG 30.0H7-A01-F0512R1 ® | 030
B
@ Made-to-order item —
Diameter Range gD, Thickness B|No. of Teeth| Order Number ] ]
211.900t0 ¢15.600 gl o
215.601t0 £18.600 4.3 6 ] 3
018.601t0 023.600 SRG... —
023.601t0 028.600 (See below) -
228.601 to ©35.600 4.3 8 or
235.601 to  243.600 SRG Type SRL Type
@2?381 :0 @g;ggg 4.3 10 SRL... (Straight Grooves, Stop and Through Boring) (Lefthand Helix, Through Boring)
Il © G120k See below
260.601 1o 080.600 s " ( ) Stop Hole Through Hole Through Hole
280.601 to 5106.600 ) ;

SRG (Special) and SRL (Special) are made-to-order items.

B SumiReamer SR Type Insert Identification

@ Ordering by specifying work hole tolerance
The target diameter produced by the reamer cutting edge will be near or
at the high end of the work hole tolerance and varies according to the
diameter, tolerance range, and tool grade. Ask for further details.

SRG 18.2 + 20 - 10 - AO1 - FO5 02P 1
[ONENO] ® ® ® ® @ ®

(@ Ordering by specifying target reamer tool diameter
Place a “Q” after the desired diameter to specify the exact target diameter
of the cutting edge. Account for +2p for non-coated tools, +3p for thin
coating, and +4y for thick coating.

SRG 18.2 Q + 3 - 3 - A01 - FO5 02P 1
) @® ® @ ©

o @ @ ®

@ SR Type (® Approach Angle Code @ SR Type (® Approach Angle Code

® G = Straight, L = Lefthand helix ® Insert Material Code ® G = Straight, L = Lefthand helix ® Insert Material Code

(® Work hole diameter (mm) (@ Coating Code (® Diameter (mm) @ Coating Code

@ Tolerance (um) +/- or standard (ex. H7) Coating Thickness Code: 1 = Thin, 2 = Thick @ Tolerance (um) +/- Coating Thickness Code: 1 = Thin, 2 = Thick

B Recommended Cutting Conditions (Min. - Max.)
) ) Adopted Depth of Cut a, (mm/radius) Cutting Speed | Feed Rate
1SO dlents it Helix GraFc)Jes Elzel Below 920 220t0 035 | @350rmore | Vc(m/min) f (mm/t)
G (Straight) FO512R1 Micro-Eine Grained 0.05to 0.12 0.08 to 0.15 0.10 to 0.25 80 to 220 0.10 to 0.25
Carbon Steel L (Lefthand Helix) Carbide + PVD 0.05 to 0.12 0.08 to 0.15 0.10 to 0.25 100 to 220 0.15 to 0.35
G (Straight) T1200A Cermet 0.05to 0.12 0.08 to 0.15 0.10 to 0.25 120 to 250 0.10 to 0.25
L (Lefthand Helix) 0.05t0 0.12 0.08 to 0.15 0.10 to 0.25 120 to 250 0.15 to 0.35
G (Straight) FO512R1 Micro-Eine Grained 0.05 to 0.12 0.08 to 0.15 0.10 to 0.25 60 to 180 0.06 to 0.20
Alloy Steel L (Lefthand Helix) Carbide + PVD 0.05t0 0.12 0.08 to 0.15 0.10 to 0.25 60 to 180 0.10 to 0.22
G (Straight) T1200A Cermet 0.05to 0.12 0.08 to 0.15 0.10t0 0.25 70 to 200 0.08 to 0.20
L (Lefthand Helix) 0.05t0 0.12 0.08 to 0.15 0.10t0 0.25 70 to 200 0.12t0 0.25
Die Steel G (Straight) FO512R1 | Micro-Fine Grained Carbide + PVD | 0.05 to 0.10 0.08 to 0.15 0.10 to 0.20 15to 60 0.06 to 0.20
Tool Steels G (Straight) FO512R1 | Micro-Fine Grained Carbide + PVD | 0.05 to 0.10 0.08 to 0.15 0.10 to 0.20 15to 30 0.04 to 0.15
M Stainless Steel G (Straight) FO512R1 | Micro-Fine Grained Carbide + PVD | 0.05 to 0.10 0.08 to 0.15 0.08 to 0.20 15to 60 0.06 to 0.20
Cast Iron G (Straight) FO508P2 | Micro-Fine Grained Carbide + PVD | 0.05 to 0.18 0.08 to 0.20 0.10 t0 0.25 80 to 250 0.10 t0 0.30
Ductile Cast Iron G (Straight) FO512R1 | Micro-Fine Grained Carbide + PVD | 0.05 t0 0.18 0.08 to 0.20 0.10 to 0.25 80 to 250 0.10 to 0.30
Non-Ferrous Metal | G (Straight) FO510P Micro-Fine Grained Carbide + DLC | 0.05 to 0.12 0.08 to 0.15 0.10 to 0.25 100 to 250 0.10 to 0.30
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sec- XD Type Tool Holder

Lengthwise Insert for High Rigidity!

Allows Consolidation of Journal Machining Process!

New Tooling (XD Type)

 Fistoperation WiScendopeion ] Improvements

(D Shorter cycle time

® Stable and long tool life
EI + I@ @ Improved chip management

@ Low-cost design
ﬁ ﬁ ® holder uses less parts
e four-cornered insert

o + & i -

i i} i}

Benefits Process consolidation reduced machining time and afforded significant cost savings!
‘1,' Shorter cycle time - @ Resolved chip control problems
XD Type 6 min/P‘ <:: Separated long chips caused by round inserts into smaller chips.
Previous type w Previous type
(l) 1 i i 2§(min)
@' Reduced tool cost‘  30% Down
XD Type {:::
Previous type i
0 56 76 1(30(%)

50
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H Tool Holder
A type : Journals

B typ

50
(33

e : Counter-weights
periphery

(337

B4

25

Ly

L

hy

This drawing shows a right-hand (R) holder

Right hand Left hand  |Dimensions (mm)
Type Insert | Screws |Wrench
Cat. No. S Cat. No. Sk h [b |he|Lq] F W
A SXDR2525-15A SXDL2525-15A|  [25|25| 25(150(255/12
SXDR3225-15A SXDL3225-15A| |32 |25| 32(150|25512 |xpm BFTX | TRX
0409N | 15
B SXDR2525-15B SXDL2525-15B| | 2525 25/160[255 — | 0+~
SXDR3225-15B SXDL3225-15B| |32 |25|32(150(255 —

(All items are made to order)

B Insert ‘,
7 g8 9 e
N X ¥
S
s
(15.00)
*This insert is neutral with 4-corners at top and bottom.
Itis usable on both right and left hand holders by using 2 different corners.
Grade Nose radius
Cat. No. Applicable Holder
AC700G|AC2000|AC3000|AC820P|AC830P| = (Mm) | APP FleDlTkE
XDM150412-GU | @ () () 1.2
¥ SXDR/
XDM150420-GU | @ [ ) [ ) 2.0 orDBL - sa
XDM150412-LU [ ) [ ) 1.2 SXDR/
LOO00-158
XDM150420-LU [ ) [ ) 2.0

B Recommende

@ mark: Standard stocked item, Blank: Made to order item

d Cutting Conditions

Work Material General Steel Ductile Cast Iron
Breaker
Grades AC700G AC2000/AC820P | AC3000/AC830P AC700G
Cutting Speed v, (m/mm)| 150 to 300 100 to 200 80 to 150 100 to 250
LU |Depthof Cuta, (mm)| 0.5 to 2.0 0.5t02.0 0.5t02.0 0.5t02.0
Feed Rate f (mm/rev)| 0.1t0 0.3 0.1t00.3 0.1t0 0.3 0.1t0 0.3
Cutting Speed v, (m/mm)| 150 to 300 100 to 200 80 to 150 100 to 250
GU Depth of Cuta, (mm)| 1.5t0 3.0 1.5t03.0 1.5t0 3.0 1.5t03.0
Feed Rate f (mm/rev)| 0.15t0 0.3 0.15t0 0.3 0.15t0 0.3 0.15t0 0.3

Tool : MComp A
@Comp B

Process details :
1. Rough cut shaft (tool D)

3. Machine journal (tool @)
4, Machine journal (tool (3)

(Boundary with journal)

6. Finish shaft (tool (3)

5. Machine counter-weights (tool (3))

Work material : S50C (Crank Shaft)

®XDM150412 (AC700G)

V,=130m/min

V:=130m/min
Ve=150m/min f=0.35mm/rev
Ve=150m/min f=0.35mm/rev

8,=2.0 to 2.5mm

V.=200m/min  f=0.3mm/rev
8,=0.5mm

Ve=130m/min f=0.25mm/rev
2. Machine counter-weights (tool (D)

Good chip control

5

s
||

I

H Application Example @

First operation

{Fr

+

Second operation

Compared to conventional
round + diamond-shaped inserts

Tool holder : SXD3225-15A
ﬁ Insert : XDM150412 Cycle time 15% shorter
(Grade AC2000)
Work material : S38C equivalent (240 HB) Tooling costs 30% lower

Cutting conditions :

Avtomotive Engine-Parts Tooling

Feedrate  f

Dry

Cutting speed v,=200m/min

=0.3mm/rev Improved chip control

Depth of cut  8,=0.5 to 2.5mm
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Pin Milling Cutter

Area of Cut

Appearance

Internal Pin Milling Cutter External Pin Milling Cutter

Tapered Spline Groove Tapered Spline Groove

Characteristics of the Tapered Spline Type Pin Milling Cutter

+High rigidity (almost 3x) compared to cross-key type helps extend tool life!

+Designed to tolerate thermal growth and displacement for good milling precision.

Highly durable clamp and long body life.

<Unique tapered spline system drastically reduces cutter replacement time by
1/3 of cross-key type cutters.
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M Secret to High Rigidity

Body Cross Section Comparison

Body is thick Body is thin
Cross-key
type
Tapered
spline system
Tapered spline system Cross-key type

CAE Analysis Result (Max displacement under axial load)

(Displacement scale x300)

Maximum displacement=0.106mm

Heavy displacement

Maximum displacement=0.039mm

Light displacement

B Secret to High Durability

Tapered spline grooves in
16 locations

| Straight key grooves in
4 locations

Torque is transmitted over
more area in more locations!

Cross-key
type

Tapered spline
system

N

area for 3x more rigidity!

1 Adaptor

Increased cross-sectional
|

Pin Milling Cutter |—>

Insert >

CAE Analysis Result (Max. principal stress under radial load)

* Driven straight fitting
cross-keys at 4 locations

* Vibration from cutting
forces affect play in key
mechanism

* Driven by tapered splines
at 16 locations

* Adaptor rests tight against
the tapered spline

Max. principal stress

Ligt prnipal s

Load conditions

B Easy to Attach / Remove

Max. principal Stess
8% \ESS!

Max. principal stress

p

Ligtprnipal s

Load conditions

30°

Cutter and adaptor mate via a tapered spline
which makes attaching and removing easy.

Attach / Removal time: 1/2 to 1/4 compared conventional types ‘
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Pin Milling Cutter

DeS|gnS (Some dimensions may not be designable)

@Negative-positive shaped inserts reduce cutting force Negative - Positive Type Conventional Type
-Improved cutting performance and insert life Axial toward outer insert
-Reduced cutting noise Rake Angle
-Improved efficiency +5°
- Controls heat generation in work for better machining accuracy -6’
Negative - Positive Type Conventional Type
o 30 4 10

@Reduced relief angle on outer insert from 4°10' to Outer insert
0°30' improves surface roughness in thrust direction. ~ Side angle relief

i H H Outer i rt
@Prevents mis-clamping of inserts uterinse Shoulder edge

Conventional inserts are easily mis-clamped because the

- : . e Negative - Positive Type
setting seat is always 90°, whereas negative-positive inserts

have a distinctive seat angle that prevents mis-clamping.
No markers needed
Outer insert Shoulder edge

Double negative edge

Orientation marking needed

Designed for

Improved Accuracy of the Cutter Body

-Use of spacers where the insert mounts allows precise
control over diameter and width.

+High precision machining
-Improved body life (durability)
-Improved insert life

m e Comparison

Press molded breaker achieves
low cutting resistance.

* For applicable sizes, Principal Force

. Feed Force
please contact us directly. Back Force
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Contact us to have our staff select the proper
grade for your work material.

Both CVD and PVD coatings can be applied.

Wear Resistance —— Good

K grade substrate

K grade substrate + CVD
K grade substrate + PVD /improved thermal crack resistange and toughness

K grade substrate + CVD
K grade substrate + PVD

Improved thermal crack resistance and toughness

P grade substrate + PVD

Improved thermgl crack resistance
and chippingjresistance

P grade substrate + CVD /

K grade substrate

For FCD and
mixed materials

P grade substrate

Toughness =————— Good

Process Combinations with a Turn Broach

+Allows conventional turn broaches to be used for turning.
+Tool can be used for turning, plunging, and broaching.
-Similar to mounting the tool post of a turret lathe onto both
heads of a machining spindle.

+30 to 40 cartridges equivalent to a turning tool holder can be
mounted on the body. (Diameter = 525 to @ 700)

«Machining processes are relatively easy to change making this
combination suitable for a variety of machining applications.
The combination offers ability to index each cartridge at high
speeds, broach, and use various cutting edges.

*High speed indexing reduces idle time, and optimized
cartridge layout enables many hours of automatic operation.

Process Consolidation

Milling & Centering

l

Milling Process

|

Turn Broach
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Special Tool Design Examples

Journal Width Milling Cutter

Contouring Cutter for Back Chamfering Bores

81.53 +o.1
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Notching Cutter for Crank Holes

@77.35 +o0.

4.75 +0.03

Oil Pump Hole Roughing

§ : 774{ 59 i %I //’
S E” S ﬂ i F: ] - I L 1
% g g J S— /;L,l;ﬁ:;:*:;tj:;f;j*i -

Q Q N

N T g
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Special Tool Design Examples

Line Boring Bar for Cam Holes

©200x472

©20.6x600

EE
g
n g (T &
“t e NN
I
S
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Roughing the Port Before Press-fitting the Seat

Finishing the Port Before Press-fitting the Seat

(140.64)

135.615

D51.0 (Chamfering diameter)

145.0

JIS B 6339 BT40

Cylinder Head

o
I |
7 o T 1©
sg| 1 4 I |
2N g‘ T Sy —H ﬁ
gk SEhgl T @/
] |
/.
]
134
59
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Special Tool Design Examples

Centering Cutter
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1S09001 23 MiE
] & B

63960-2009-A0-GER-TGA

>

FRETHEEALES(LE)BRAT  Sumitomo Electric Hardmetal Asia Pacific Pte. Ltd. ~ SEI Carbide Australia Pty Ltd. Sumitomo Electric Hartmetall GmbH

(FhE/_E8) [%1720064F] (T VAR=Ib) %1199 (F—ANSUP/VRZ—) [RIL19774] (Y /72w IURIL D) [BR3719814F]
FRE-ARFERAT TITRKIFMN-H F=ARSUT7 BRFEatt BRI - FREBRTE AR 1L
Sumitomo Electric Hardmetal Trading(Shanghai) Co., Ltd. Sumitomo Electric Hardmetal Asia SEI Carbide Australia Pty Ltd. Sumitomo Electric Hartmetall GmbH
(Established in 2005/Shanghai,China) (Established in 1998 / Singap! (Established in 1977 / Sydney, Australia) (Established in 1981 / Dusseldorf, Germany)
Sales company for Chinese market. Sales and marketing headquarters for Asia- Sales company for Australian market. Sales and marketing headquarters for European market.
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Sumitomo Electric Hardmetal Ltd. Sumitomo Electric Carbide
(A FUR/OVRY) [8I719844F] (PAUB/2H3) [FRI19

A FURBRFTERH JEK - BeiEiRTE R

Sumitomo Electric Hardmetal Ltd. Sumitomo Electric Carbide, |
(Established in 1984 / London, U.K.J (Established in 1979 / Chicago,
Sales company for U.K. market. Sales and marketing headquarters

Central and South American m:

Sumitomo Electric Hardmetal de Mexico, S.A. de C.V
(AF2/PIPANIIVTR) [383120074]
XFIERFERE
Sumitomo Electric Hardmetal de Mexico,S.A. de C.V.

(Established in 2007 / Aguascalientes, Mexico)
Sales company for Mexican market.
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FEEESE (KR BRAF ERETEESE (BN BRAFE Sumitomo Electric Hardmetal Manufacturing (Thailand), Ltd.
(RE/KZE) [FR3719974F] (FPE/EM) [201 141 0B %E FE] (54 /)\>30) [FRI11994%]
RSHERERT YT .CBNF VT SEREEERUIL. PCOFv T SEREBERUILU—< . CBN-9 1 T LE. ERFvT
Sumiden Carbide Manufacturing (Tianjin) Ltd. Sumitomo Electric Hardmetal Manufacturing (Changzhou) Co.,Ltd. Sumitomo Electric Hardmetal Manufacturing (Thailand), Ltd.
(Established in 1997 / Tianjin, China) (Scheduled to start operations in Oct. 2011/ Changzhou, China) (Established in 1994 / Bangkok, Thailand)
Production of carbide and CBN inserts . Production of Solid carbide drills and PCD inserts. Production of drills, inserts and CBN / PCD tools.
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QC-QM-Z-04/019-001 C2011-00371

Sumitomo Electric Hartmetallfabrik GmbH  Sumitomo Electric Hartmetallfabric GmbH,organizacni slozka. Sumitomo Electric Carbide Manufacturing, Inc. SCM Division  Sumitomo Electric Carbide Manufacturing, Inc. Master Tool Division

(R /ZDI\A L) [RI119894F] (Fx2/473)\) [81720084F] (PAUA/ZIVD7%—F—) [BRIL19914F] (PAUR/IOU=TSUR) [523720074]
HE@BRILFRUJL.CBNIE ss@mBENILFRUJL.CBNIE WEHEYIVFRUJL.CBNIE. Y1 VI8 REHEEFEREMTALE
Sumitomo Electric Hartmetallfabrik GmbH Sumitomo Electric Hartmetallfabric GmbH,organizacni slozka. SCM Division Master Tool Division
(Established in 1989 / Lauchheim, Germany] [Established in 2008 / Jihlava, Czech Republic] (Established in 1991 / Milwaukee, U.S.A.) [Established in 2007 / Cleveland, U.S.A.]
Production of Multidrill and CBN tools. Production of Multidrill and CBN tools. Production of Multidrill, CBN and PCD tools. Production of Special tools for Automotive related Parts.
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Network
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Sumitomo Electric Hardmetal Corp. is strengthening
its global position for high-quality products and
services,while contributing technology to market
needs around the world.
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Hokkaido Sumiden Precision Co., Ltd.

(Established in 1972]
Production of carbide inserts.

HUASHTRATYIR
[817P002%F]
s AR AR SRS BT
FHIBHASIY TS A v—

ASDEX Corporation
(Established in 2002)
Development, production and sales of forging dies.

®
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Tokai Sumiden Precision Co., Ltd.
(Established in 1984)
Production of Multidrill and
other carbide tools.

Kyushu Sumiden Seimitsu Ltd.
(Established in 1964]
Production of PCB drills, endmills and
CBN tools.

Sales Network

FRETY—Ibxrybtristt
[E%1119794]
AT EOA ROGAVEVRERD
BRFEIE O I —E A4t
Sumitomo Electric Tool Net, Inc.
(Established in 1979]
Sales and marketing subsidiary for
domestic Japanese market.

Technical Support
OFRY—IVIVI=TUTEYH— [F220064F]

OERY—IVIVIZFUY Ty Y~ [FER20085]
OILEEY—IVIVY=FUY Ity 5~ [BIER20094]
ORBY—IVIVIZTUVTEYH— [FER20114]
@Y A(Y—VIVIZFUV TV Y~ [FR20066]
—UV & THEIRE DAL
Tool Engineering Center
(Opened in 2006~2011)
The main center for tooling improvements and technical trainings.

1S09001325EENS
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QMS-0405

Korloy Inc. ((EEAS)
(BE/VD)L) [FRI119664F]
BERaR OBEMERSAT

Korloy Inc.
ished in 1966 / Seoul, Korea)

1SO9001 R M E
g 8 & 5

IRQS10810488

Motherson Techno Tools Ltd.

(A R/ 5) [BARSHN 20055 ]
CBN-5A 7 TEDERSEHR. B TEDRTAT

Motherson Techno Tools Ltd.
(Participation in 2005 / Noida, India)
Production and sales of CBN/PCD tools, drills,
and milling cutters, sales of inserts.



Global Network

[North America]

Sumitomo Electric Carbide, Inc.
Headquarters - Chicago

[Asia Pacific]

(Singapore) Sumitomo Electric Hardmetal Asia Pacific Pte. Ltd.
6 New Industrial Road #03-03,Hoe Huat Industrial Building,
536199, Singapore
Tel:65-6282-4334 Fax:65-6280-4334

(Thailand) Sumitomo Electric Hardmetal Manufacturing(Thailand), Ltd.
102 Moo 9, Wellgrow Industrial Estate, Bangna-Trad Road,
Bangwua, Bangpakong, Chachoengsao 24180, Thailand
Tel:66-38-571-940 Fax:66-38-571-948

(Philippines) SEI (Philippines) Inc.
5/F King's Court I Building, 2129 Pasong Tamo, Makati,
Metro Manila ,Philippines
Tel:63-2-811-2755 Fax:63-2-811-2378

(Malaysia) Sumitomo Electric Hardmetal Asia Pacific Pte. Ltd.
A-3-1.Level 3,Block A .Mines Waterfront Business Park
No.3 Jalan Tasik, The Mines Resort City 43300
Seri Kembangan,Selangor,Malaysia
Tel:60-3-8945-1186 Fax:60-3-8945-1187

(Australia)  SEI Carbide Australia Pty Ltd.
Unit 2/89, Batt St.(Cnr Penrith St.)South Penrith NSW 2750, Australia
Tel:61-2-4721-2000 Fax:61-2-4721-4490

[India]

Motherson Techno Tools Ltd.
A/9A Sector-16, Noida-201 301 Distt., Gautam Budh Nagar, U.P., India
Tel:91-120-2510045 Fax:91-120-2510047

[China]

Sumitomo Electric Hardmetal Trading (Shanghai) Co., Ltd.
FRETBESEES (LB) GRAH

Headquarters - Shanghai

L& Room J,6/F Huamin Empire Plaza,No.728 Yan An Road(W),
Shanghai, 200050, China
HE LETRERERFER 7285 £ HEEEAECEJE HHE : 200050
Tel:86-21-5238-1199 Fax:86-21-6212-9689

Beijing Branch

Jem 4228 Room 1306, Block B, Lucky Tower, No.3 North Dongsanhuan Road,
Chaoyang District, Beijing, 100027, China
FELRMHEGRRIRIE3S EEAEBE1306E HiFE: 100027
Tel:86-10-6468-8500 Fax:86-10-6468-9500

Dalian Branch

i 258 Room 807D, Yoma IFC, No.128 Jinma Road, Dalian
Development Area, 116600,China
HEASEARITRERERE 1285 HISEREAHM0807DE EHE: 116600
Tel:86-411-8792-6266 Fax:86-411-8792-6277

Guangzhou Branch

=M 43228 Room 807, Times Square, No.28 Tian He North Road, Guangzhou,
510620, China
HELMHRIRKTILE28S FRILSRESO7E iR : 510620
Tel:86-20-3891-0442 Fax:86-20-3891-0449

Chongging Branch

=@ 508 Room 28-6, Future International Building, 1 Brabch 6 Jianxin Road,
Jiangbei Area, Chongging, 400020, China
TESEMLRKERIE—XR6S RRERAE28—6 EiF: 400020
Tel:86-23-6785-7656 Fax:86-23-6785-7780

1001. Business Center Drive, Mt. Prospect, IL 60056-2181, U.S.A.
Tel:1-847-635-0044 Fax:1-847-635-9335

Detroit Branch

14496 Sheldon Road, Suite 230, Plymouth, Ml 48170, U.S.A.
Tel:1-734-451-0200 Fax:1-734-451-5338

Cincinatti Branch

4450 Carver Woods Drive, Cincinnati, OH 45242-5545, U.S.A.
Tel:1-513-891-4000 Fax:1-513-794-2911

Alabama Branch

5650 Sanderson St., NW-Suite J Huntsville, AL 35805, U.S.A.
Tel:1-256-895-2845 Fax:1-256-895-3150

Los Angels Branch

[Mexico]

21221 S. Western Avenue, Suite 200 Torrance, CA 90501, U.S.A.
Tel:1-800-950-5202 Fax:1-310-782-0211

Sumitomo Electric Hardmetal de Mexico, S.A. de C.V.

[Europe]

(Germany)

(France)

(UK)

(ltaly)
(Hungary)
(Czech)

(Russia)

Av. Aguascalientes 2625, Jardines de las Fuentes, Aguascalientes,
AGS.,20290, Mexico
Tel:52-449-993-2740 Fax:52-449-993-2753

Sumitomo Electric Hartmetall GmbH
Siemensring 84, D-47877 Willich, Germany
Tel:49-2154-49920 Fax:49-2154-41072
Sumitomo Electric Hartmetall GmbH

Parc Technologique 22, rue du Bois Chaland
C.E.2924-LISSES-91029 Evry Cedex, France
Tel:33-1-6989-8383 Fax:33-1-6086-2316
Sumitomo Electric Hardmetal Ltd.
Summerleys Road, Princes Risborough,
Buckinghamshire, HP27 9PW, U.K.
Tel:44-1844-342081 Fax:44-1844-342415
Sumitomo Electric Hartmetall GmbH
Strada della Cebrosa 86, 10156 Torino, Itally
Tel:39-011-2736-711 Fax:39-011-2736-791

Sumitomo Electric Hartmetall GmbH

H-2310 Szigetszentmiklos, Leshegy, U.14., Hungary
Tel:36-24-525-290 Fax:36-24-525-291
Sumitomo Electric Hartmetall GmbH

Luzna 2, 160 00 Praha 6, Czech Republic
Tel:420-220105384 Fax:420-220105388

Sumitomo Electric Hartmetall GmbH

Naberezhnaya Tower Complex, Block C (REGUS, 4th floor, office 461)
10 Presnenskaya Naberezhnaya, Moscow, 123317, Russia
Tel:7-495-967-7676 (REGUS, main reception)
Fax:7-495-967-7600

€ SUMITOMO ELECTRIC INDUSTRIES, LTD.

Global Marketing Department : 1-1-1, Koyakita, Itami, Hyogo 664-0016, Japan
FAX:81-72-771-0088

http://www.sumitool.com/

TEL:81-72-772-4535
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