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BALINIT®-COATED TOOLS CUT COSTS AND BOOST PRODUCTIVITY

THE SOLUTION IS BALINIT® BALINIT® GETS YOUR

Worldwide, the BALINIT® PRODUCTION IN GEAR
trademark stands for Your BALINIT®-coated
innovative coating developed precision tools will remain
by Balzers. They are only fully functional much longer
a few thousanths of a than uncoated ones, often
millimeter thick, but harder with a concurrent increase
than steel. When tools and in machine performance and
precision components are consistent operation.
coated with BALINIT®, their WITH BALINIT®-COATED
perfOrmance Increases by TOOLS, YOU CAN
several orders of magnitude. o
Thus, you can considerably = boost productivity
enhance productivity in metal ~ ® reduce manufacturing costs
processing operations. = improve manufacturing
reliability

The objectives are to )
= enhance the quality of

" cutcosts o your products

" enhance productivity = offer shorter delivery times

= increase manufacturing = help preserve the
reliability environment and natural

= protect the environment resources

BALINIT® gives you
high-performance tooling
which complies with

the constantly growing
requirements in modern
manufacturing technology.

WWW.STAR-SU.COM




BALINIT® CUTS YOUR COSTS

BALINIT®-COATED TOOLS REDUCE

= set-up, tooling and retouching costs due to
longer service life

= machining times due to better cutting
performance scrap volumes and finish machining
due to better workpiece quality

= the expenditure for coolants and lubricants due
to dry machining or minimal-coolant lubrication

BALINIT® BOOSTS YOUR PRODUCTIVITY

NO CONTRADICTION: REDUCE COSTS
WHILE PROTECTING THE ENVIRONMENT

The dry-cutting mode eliminates the high cost

of procuring, processing and disposing of
coolants and lubricants. Remarkable savings
are possible when jobs are worked with
minimal-coolant lubrication, dry chips can
be directly recycled. Machine and workpiece
cleaning is either considerably simplified or
eliminated. Another cost-saving factor
associated with coated cutting tools is the
use of ecologically benign coolant media
and lubrication systems.

In high-speed milling with BALINIT®-coated
tools, graphite workpieces can be
manufactured five times faster and to higher
quality standards.

STOCK REMOVAL WITH

BALINIT®-COATED TOOLS

IS MORE ECONOMICAL

= higher cutting speeds
and feeds as well as
longer tool service life
result in much shorter
machining times and
considerably higher
metal removal rates

= fewer tool changes
reduce machine
downtimes and scrap

= molds and components
made of hardened steel
can be manufactured
more rapidly

HIGH-SPEED CUTTING
WITH BALINIT®
BALINIT®-coated tools
make it possible to fully
exploit the benefits of high-
speed

cutting with

= shorter throughput times
= precision machining of
near-net-shape blanks or

semi-finished workpieces

with minimal allowance

= |ess finish machining due

to more precise contours
and closer tolerances
when complex shapes
are involved

DISTINCTIVE
ADVANTAGES FOR
HARD MACHINING

More and more
frequently, molds are
being manufactured with
BALINIT®-coated mills
using hard machining
methods; this clearly
reduces production times
and costs

in comparison with die
sinking. But the graphite
electrodes for die sinking
can also be manufactured
more quickly, more cost-
effectively and to better
quality standards when
using BALINIT®-coated
tools.
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BALINIT® GIVES YOU A GRIP ON MANUFACTURING RELIABILITY

TAPPING (DRY)

Number of holes
1,400

1,300
1,200 |
1,000 |
800 |
600 |
400 | 380

200 |
0 10

uncoated TiN + WC/C  BALINIT®
HARDLUBE

Tool:

HSS tap M8
Workpiece:

DIN 1.7225 / AIS| 4140
Cutting speed:

V¢ =50 ft/min

DRILLING (WET)

Drilled holes
5,000

4,200
4,000 |
3,000 |

2000 | 1,900

1,000 |

0

BALINIT® BALINIT®
FUTURA HARDLUBE
NANO

Tool:

Carbide drill, diam. 5/16 in
Workpiece:

DIN 1.7227 / AISI 4150
Cutting parameters:
Ve =300 ft / min
f=0.008in/rev
Drilling depth:

0.7in

Coolant:

Emulsion

With the BALINIT® HARD-
LUBE-coated drill (right), the
chips flow through the flute as
if lubricated; the TiAIN-coated
drill (left) has reached the end
of its service life after the same
number of holes drilled.

WWW.STAR-SU.COM

In complex metal removal
operations, the emphasis is
on ever-greater manufacturing
reliability. The reproducible
cutting data and tool life of
BALINIT®-coated tools make
it possible to calculate tool
changes and maintain uniform
cycle times.

DRY MACHINING WITH
BALINIT®

The combination of a wear
and temperature-resistant
hard coating with a PVD low-
friction coating enables dry

drilling and tapping in steel and
aluminium wrought alloys. The
outer lubricant layer assures
that the flutes appear polished
after only a few revolutions to
achieve smooth chip flow. The
inner hard coating effectively
protects the cutting edges
against wear even at extremely
high service temperatures. This
results in greater manufacturing
reliability even in wet
machining, especially when
deep holes are being drilled.




RECOATING OFFERS EVEN GREATER SAVINGS

The full benefit of BALINIT® coatings is realized Resharpened tools recoated with BALINIT® have
when resharpened tools are recoated. They a longer aggregate service life. Moreover, they
deliver the same performance as coated new reduce:

tools — a must if specified service life and cycle
time are to be maintained in production lines.

= tool costs

= resharpening costs
= tool changes

= scrap

If all hobs for
the production
of transmission
gears are
recoated, this
process alone
can save more
than $60 million
for a worldwide
production of
50 million cars a
year.
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After the same
number of holes
drilled, a distinct
difference can
be seen in

the quality of the
holes: TiAIN-
coated drill

(left), BALINIT®
HARDLUBE-
coated drill

(right).
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BALINIT® ALCRONA SETS NEW PERFORMANCE BENCHMARK

BALINIT® ALCRONA
MAKES YOUR TOOLS FIT
FOR THE ULTIMATE IN
PERFORMANCE

The new magic tool coating
formula is aluminium
chromium nitride (AICrN).
BALINIT® coatings of
this new G6 generation
developed by Balzers
markedly expand the
performance envelope
versus conventional
titanium- based coatings
(such as TiAIN, AITiN or
TiCN).

UNIQUE COATING
PROPERTIES

The BALINIT® ALCRONA
AICrN coating exhibits thus
far an unmatched degree
of oxidation resistance

and hot hardness. These
properties have triggered a
quantum leap in tool wear
resistance.

THE BOTTOM LINE:
GREATER PRODUCTIVITY

Tools coated with BALINIT®
ALCRONA let you choose
perceptibly higher cutting
speeds and allow you to
more effectively exploit

the potential of modern
machine tools. You can
produce more parts per
time unit to decisively boost
the productivity of your
manufacturing resources

WWW.STAR-SU.COM

and hone your competitive
edge.

Extraordinary performance
gains have been
demonstrated in dry and
wet machining processes
involving

= Unalloyed steels

= High-strength steels

= High-hardness steels (up
to 54 HRC)

HARNESS THIS TOTALLY
NEW TOOL COATING
FORMULA

BALINIT® ALCRONA is
eminently suitable for

= Carbide end mills and
indexable carbide inserts
for roughing and finishing

= HSS end mills for
roughing and finishing

= Carbide and HSS hobs

= CBN indexable inserts for
turning

SUPERIOR
PERFORMANCE FOR THE
ENTIRE LIFE OF THE TOOL

As is the case with all
BALINIT® coatings,
BALINIT® ALCRONA is
suitable for recoating
tools with no trade-off in
performance.

PROPERTIES OF BALINIT® ALCRONA

Coating material AICrN
Microhardness (HV 0.05) 3,200
Oxidation onset 1,100°C
temperature 2,000°F
Residual

compressive stress (GPa) -3

Coating color Blue-grey




BALINIT® ALCRONA ESTABLISHES A NEW BENCHMARK IN MILLING

ROUGHING

Width of flank wear land Vg [um]
120 |

100
80 |

60

40 |
N I
0

TiAIN AITiN BALINIT®
ALCRONA
Service life=34m / 112 ft

Tool:

Carbide end mill, D = 10mm /
0.39in

Workpiece:

Steel 52 HRC

Machining mode:

Dry

Source:

Balzers Cutting Laboratory

FINISHING

Width of flank wear land Vg [um]
200 |
180
160
140
120
100

80
60
40

20 Controlled running-in phase
[ I L 1 1 1 1

L TiCN

il BALINIT®

ALCRONA

Controlled
progressive
wear
Stabilised
wear rate

20 40 60 80 100 120

Service life [m]

Tool:

Carbide end mill, D = 8mm /
0.31in

Workpiece:

Steel DIN 1.1191 / AISI 1045
Cutting speed:

vc = 400 m/min / 1,312 ft/min
Cooled

Source:

Balzers Cutting Laboratory

FINISHING

Tool life [min]
160 |
140 |

120
100 |
80 |
60

40 |
1 l
0
TiAIN TiCN BALINIT®

ALCRONA
Cutting speed v, = 200 m/min / 656 ft/min

Tool:

Carbide end mill, D=8 mm/
0.31in

Workpiece:

Steel DIN 1.1191 / AISI 1045
Cutting parameters:

ft = 0.1 mm/ 0.004 in

ae = 0.5 mm/0.020 in
ap=10mm/0.394 in
Climb milling

Emulsion 5%

VBmax = 0.12 mm / 0.005 in
Source:

Balzers Cutting Laboratory
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cerlikon
balzers coating

PROPERTIES AND APPLICATIONS OF
BALZERS BALINIT® WEAR-RESISTANT COATINGS

ADOTONHDOTL ONILVOD 1001 d3lddV
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For non-HSS metalforming tools or components to be PVD coated, tempering temperature must be > 500 °C (950 °F)

BALINIT®A BALINIT®B BALINIT®C BALINIT®D BALINIT®
ALCRONA
Coatin Titanium Nitride Titanium Tungsten Carbide/ Chromium Nitride Aluminum
9 (TiN) Carbonitride (TiCN) Carbon (WC/C) (CrN) Chromium Nitride
Material
(AICrN)
Microhardness
(HV 0.05) 2300 3000 1500/1000 1750 3200
Coefficient of
Friction Against 0.4 0.4 0.1-0.2 0.5 0.35
Steel (Dry)
Coating
Thickness 1-4pm 1-4pum 1-4pum 1-6/10 ym 1-5um
TO:I'::at'r‘;':u(::set 600° C 400° C 300° C 700° C 1100°
Pe 1100° F 750° F 570° F 1300° F 2000° F
Coating Color Gold-Yellow Blue-Grey Anthracite Siver-Grey Blue-Grey
Key Excellent Highest oxidation
i - Enhanced hardness High lubricity adhesion, high resistenceand hot
Characteristics BaS|_c I and wear resistence and resistence to toughness, hardness for high
coating ) . .
over TiN adhesive wear good corrosion temperaturewear
resistence resistence
Primary General wet/dry
Applications machining esp.
(HSS & carbide General purpose Cutting carbon steel hobbing, milling,
cutting tools; oral PLrpose 9 ’ Sliding wear Machining copper; soft to hard steels
o coating for cutting, alloy steel and cast . .
stamping & . . oo . component; metal forming; (up to 54 HRc),

h forming, plastic iron; cold forming & ) ) ) ) ) )
forming tools, moldin stamping tools plastic molding plastic molding cast iron stainless
dies & molds; 9 ping steel, also for
sliding wear CBN inserts; hot
components) forming tools




PROPERTIES AND APPLICATIONS OF
BALZERS BALINIT® WEAR-RESISTANT COATINGS

Coating
Material

Microhardness
(HV 0.05)

Coefficient of
Friction Against
Steel (Dry)

Coating
Thickness

Oxidation Onset
Temperature

Coating Color

Key
Characteristics

Primary
Applications
(HSS & carbide
cutting tools;
stamping &
forming tools,
dies & molds;
sliding wear
components)

BALINIT®
FUTURA
NANO

BALINIT®
X.TREME

Titanium Aluminum Nitride (TiAIN)

3300

0.3-0.35

1-5um

800° C
1470° F

Violet-Grey

Nanolayered
coating, high
toughness &
oxidation
resistance

Broad-based
coating for
cutting all steels,
cast iron,
stainless steel,
dry machining
possible;
forming; die-
casting;

3500

0.4

1-3um

800° C
1470° F

Violet-grey

High oxidation
resistance,
hardest nitride
coating

Specialized
for carbide
end mills for
hardened
steel

work pieces,
dry machining
possible

BALINIT®
X.CEED

3300

0.4

1-4pm

900° C
1650° F

Blue-Grey

Smooth
morphology,
highest
oxidation
resistance
(within the
TIAIN family)

For carbide
tool machining
of hard steels
(>50 HRC),
aerospace
materials
include
titanium alloys,
stainless steel,
Inconel

BALINIT®
HARD-
LUBE

Titanium
Aluminum
Nitride/
Tungsten
Carbide/
Carbon
(TIAIN/WC/C)

3000

0.15-0.2

2-6um

800-1000° C
1470-1830° F

Black-Grey

Combined
hard and
lubricant
coating layers

For improved
chip flow and
possible dry
machining
e.g. in drilling,
tapping;
avoids
buildup edge

BALINIT®
TRITON

Diamondlike
Carbon

2500

0.1-0.2

1-3um

350°C
660° F

Black

Enhanced
sliding wear
load capacity
with high
lubricity

Avoids built
up edge

in cutting
aluminum
(<11%Si)
alloys;
molding;
sliding wear
components

For non-HSS metalforming tools or components to be PVD coated, tempering temperature must be > 500 °C (950 °F)

cerlikon
balzers coating

BALINIT®
DIAMOND

Crystalline
Diamond

>8000

0.15-0.2

6-20pm

600° C
1100° F

Grey

Hardest
coating, best
abrasive wear
resistance

For carbide
tools only,
machining
graphite,
fiber-reinforced
plastic,
pre-sintered
carbide,
aluminum
(>11%Si)
alloys, non-
ferrous metals,
wood

WWW.STAR-SU.COM

ADOTONHDTL ONILVOD 1001 d3lddV

/I"‘\
n
RS
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balzers coating

BALZERS COATING SELECTION GUIDE FOR CUTTING TOOLS

©
©
—
m
O
9
— TURNING MILLING DRILLING HOBBING
19 HM HSS HM HSS HM HSS HM
% Plain Carbon FN/AC HL/AC FN/AC FN/AC
Steel B/FN/A B/FN/A FN/HL
O /FNVAC /FNAC FN/AC / FN/HL FN/AC FN/AC
<30 HRc
—
Alloy Steel
1 Yy B/FN/AG FN/AC FN/AC EN/HL HL/AC FN/AC FN/X/AC
@) 30-45HR B/FN/AC FN/AC FN/HL FN/AC FN/X/AC
I
Z Hardened XC/AC FN/HL/AC
Alloy Steel 2
O i AC FIVAC XC/AC FN/HL
5 > 45 HRc
@) Stainless HL/XC/AC FN/HL XC/HUAC FN/HL FN/HL
< Steel
R HL/AC FN/HL FN/AC FN/HL FN/HL/AC
FN/AC FN/AC FN/AC FN/HL FN/HL/AC
Wrought ™
Aluminum B/TR TR HL/TR TR HLTR
Alloy
Cast Alumi-
num
HL/TR TR HL/TR TR HL/TR
< 12%Si
Alloy
;'E;'s“m FN/HL/XC HL/AC HL/XG/AC FN/HL HL/XC/AC
NickelBased | 0\ vciac FN/HL X/XC/AC FN/HL FN/HL
Superalloy
Copper D/HL D/HL D/HL HL D/HL
Alloy
Brass/
FN/HL FN/HL FN/HL FN/HL FN/HL FN/HL FN/HL
Bronze
Graphite DIA AC/DIA DIA
Carbon ) DIA DIA DIA
Composite
A =BALINIT®A C =BALINIT®C TR =BALINIT® TRITON X =BALINIT®X.TREME
AC = BALINIT® ALCRONA D =BALINIT®D FN = BALINIT® FUTURA NANO XC =BALINIT®X.CEED
B =BALINIT®B DIA = BALINIT® DIAMOND HL = BALINIT® HARDLUBE
Red Colored Type: Dry / Mist Lubrication Blue Colored Type: Wet Machining Multiple choice e.g., B/FN/AC means B=>FN=>AC
* Turning includes cuttoff, grooving, threading recommended as cutting speed increases.
**With CBN insert HM = carbide or cermet hardmetal

HSS = high speed steel
For metalforming applications check tempering temperature: if below 500° C (950° F),
call for details. Specialty coatings available on request, for updates please check our web site.
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BALINIT® ALCRONA PRODUCTIVITY IN HOBBING AND TURNING

HOBBING
Manufactured parts
5,000 |
Vg ~0.3mm/0.012in
4,100 parts
4,000 |

3,000 |
Vg ~0.3mm/0.012in
2,300 parts

2,000 |
1,000 |
0
Competitor BALINIT®
AITiN ALCRONA
Tool:
PM-HSS hob
Workpiece:

Steel DIN 1.7131 / AISI 5115
Cutting parameters:

Ve = 200 m/ min/656 ft/ min
Dry

Source:

Automotive manufacturer

TURNING
Manufactured parts [%]
ol ro0%
140 |
120 |
100 |
80
60 |
40 |
20 |
0
AITIN BALINIT®
ALCRONA
Tool:
CBN indexable inserts
Workpiece:
Steel 49 to 62 HRC
Machining:

Outer diameter turning
Partly interrupted cuts
Partly thin webs
Source:

Automotive supplier

HOBBING

Manufactured parts

10,000 | Ve ~ 0.05mm / 0.002in

8,700 parts
8,000

6,000 | v _01mm/0004in
5,000 parts

4,000
2,000 |
0

BALINIT® BALINIT®
X.CEED ALCRONA

Tool:

Carbide hob

Workpiece:

Steel DIN 1.7225 / AISI 4142
Cutting parameters:

Ve = 260 m/min / 853 ft/min
(roughing)

Ve =500 m/min / 1,640 ft/min
(finishing)

Dry
Source:
Automotive supplier
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Star SU LLC

5200 Prairie Stone Parkway, Suite 100
Hoffman Estates, IL 60192

USA

Tel.: 847 649 1450

Fax: 847 649 0112
sales@star-su.com

Star SU LLC

Sales Office Michigan

23461 Industrial Park Drive
Farmington Hills, MI 48335-2855
USA

Tel.: 248 474 8200

Fax: 248 474 9518
sales@star-su.com
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Star SU LLC, Hoffman Estates/lllinois

® Tools Service Center
@ Tools Manufacturing Site
® Tools Service Center — Planned
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