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Key data for Business Unit Coating Services
N e A A R
§ Unique company with global network for coating service
ME— AT R BR VR J2 R 55 W 25 1) 2 )
More than 80 coating centres in 28 countries
1E284 [H KA 80Z AN 2 0
30% global market share (job coating)
HARERTT I HI30% GRIZRSS)
About 500 coating systems in operation

RAHB00MR =R G et H

w W w W W W W
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Close to you — anywhere in the world

FERS B 1A ---BATT R A ANE

23 Centres ' 38 Centres

Europe Bk Asialr

Brazil .75 I G d S 22 India EJ1JE
Canada sk . Austria B Al ESL"{‘S dﬁﬁ%% Japan [1 A
Mexico St 5 2 Benelhux tl:%'%ﬂlfgﬁ Spaing@ﬂfﬁc Korea /T
USA 2[H _. Ef:ncce§§ Sweden % i Singapore #i bk
J Germany 1 Switzerland %1 Thailand Z& [

Great Britain Turkey - H-3

KAF

Hungary &) F As of June 2007
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locations and market regions in China

7 B B AT (BT 158

Oerlikon Balzers Coating (Suzhou) Co, Ltd
Head office 7 M &3

SOP April 2004

200454 H TR L™

©

Harbing

Changchung

Oerlikon Balzers‘Coatin%;gHanZ ong) Co, Ltd
In-house center 1 ILIZy%R J2 0

SOP December 2005

2005411 H IFaA A4

©

Oerlikon Balzers Coating (Tianjin) Co, Ltd
KRR 2 L

SOP Nov.2006

2006411 H IFaA A4

©

Oerlikon Balzers Coating (Chengdu) Co.,Ltd
JRGHR R = Ly

SOP Dec.2007

20074F12 H IFiR AR

Opening soon % 75+
Sales office #§HEIr A=

©

O3
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Tailor-made solutions for all requirementsZ Joik i1 vk 536 L 7 10 & Fl 75 22

Coating service ¥/ 55 Shop-in-Shop centres M%)z s Coating systems )2 ¥ %

PR 1 R
gL =1 Ziag e T e = " m
| | =T I .I i ¥ i =1
- | r 1 l s
AL 1 1= il Lir 1
T h - oeen 1 -

— |
il
- Pick-up serviceH % ik % - Customised coating lines - Highly producﬁtive‘irl\d ‘r/eliaple
- Short and dedicated - BHMbrRE 2k %ﬁ%&g‘};ﬂtﬁ%miﬁxﬁ$, W
delivery times= Tt #i%4 - integrated into the customers AR5 o _ _
_ Centres in 26 countries? facilities; run by us - About 500 coating systems in

26 [E Z AR TR J= G

o ‘ o e operation world-widefr 4= Ek
gﬂ]ﬁ:g)j MR Fegoz w2 &%,

Pages  ray.jin@oerlikon.com - 10 centres in operation; &
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PDF created with pdfFactory trial version www.pdffactory.com



mailto:ray.jin@oerlikon.com
http://www.pdffactory.com

cerlikon

balzers

Leading companies rely on us{s #t F Al TH) 4 56 2 7]

- Tool manufacturers T. E. i

- Automotive industry?<Z: TV

- Aircraft industryfii z5 i KMV

- Metalworking industry<z & in Tk
- Plastics processing industry¥2 k4

Ll SIEMENS

- Mechanical engineering and
plant construction#L#k 0 T

Aud

@ SAMPUTENSILI
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BALINIT® BALINIT®
balzers e AT
BALINIT® FUTURA TOP
X.TREME

1998

2000
BALINIT®
FUTURA 1996/97
With innovations from Balzers
always one step ahead! -~

BALINIT®
FUTURA

1996 paLINITeC wews

BALINIT®HELICA BALINIT® ALCRONA BA[INIT® X.CEED

1995

2003 2002
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G6 - superior properties

Improved wear resistance

B YU 1

Improved hot hardness

B AR T

Improved oxidation resistance

BE PLEATE

G6 = Al-Cr-N
Ti-free coating

A ERKRE
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EMO Forum 22 (0310) e

PDF created with pdfFactory trial version www.pdffactory.com



mailto:ray.jin@oerlikon.com
http://www.pdffactory.com

cerlikon
balzers

Improved hot hardness
Hardness HV (0.05)
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Improved oxidation behaviour

Oxidised layer [nm] Completely oxidised

- ’ .
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Carbide finishingfiif Jit & 4% i L.

Width of flank wear land J& JJ [fi B 41 55 J£VB [um]

180

o 1

160
140

TIAIN

BALINIT®
ALCRONA

120

100

/

y

Controlled j /
progressive

W ear nJ # [ ik

B

80

/

Stabilised
wear ratefa g I B %

60

——

ey —

ontrolled running-in phase ™ 4 {4 iF H B Bt
|

NS

0 &
0
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100 120
Service life i f i [m]

140

Tool THE
Carbide end mill
i & et )
D=8 mm

Workpiece T4
Steel4¥
DIN 1.1191 (~AISI 1045)

Cutting parameters
ILEIE S

vV, =400 m/min

f. =0.1 mm

a, =0.5mm

a, =10 mm
Down-cut milling
Emulsion 5%
TH15%

Source& klRIE
Oerlikon Balzers Coating
cutting laboratory

W Fi i L2 7K A DD 1 S e =
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BALINIT® HELICA
Gives your drills that extra twist {3 5 144 Sk & I 517K

HCA.01 (0509) e
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BALINIT® HELICA

page 14 ray s Lo o
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« Second G6 generation coating
GeHI S iR =
MultilayerZ J= 45 14)
AlCr-based #{HEHILER)Z

For all conventional steel and cast iron

grades & H T+ & 4N A5 2

With internal and external cooling as well
as for dry machining or with minimum
quantity lubrication (MQL)

XPAMA N A e IE ], He 2+ 0T
Bl i /N SV RN T

Extremely smooth surface #GIE1%
Ifil

Colour: copper Biff: Hifh
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Design of coatings: crack retardation
YRE R . ST A S A7 (145 7%

Crack Crack propagation Crack propagation  Crack propagation
propagation along grain along layer inhibited
towardie boundaries boundaries \
substra R T

14

substrate substrate substrate substrate
Coating with low Nano crystalline Multilayer Coating with high
internal structure A= internal
compressive stress 4l )k 2 compressive stress
(RN Y. T IR 2 e ALY ) VR =

Coating fracture toughness is as important as its hardness
TR = W 5 UR = AR — R

Balance between too high compressive stress (poor adhesion)
and low residual stress (no crack retardation)

Page 15 ray
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Comparison of hot hardness for different coating systems

- i
3000 - T \‘§ ] T _
- AA ‘ . ‘qn‘
2800 = e 1
Hardness_-
HV/(0.05)
2400 -
2200 -
2000 -
AlCr-based
1800 9 —a&— TIAIN
AITIN ® |
1400 - 1
T T T T T T T T T T T
500 600 700 800 900 1000 Temperature [° C]
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Comparison of oxidation resistance for
different coating systems Completely oxidised
- / ‘ /)
800 -+ AITIN
700
600
Oxidised /
layer
[nm] /
400 l‘/

300 / /
AICr-
200
/ / bhased |
100 /
0 ( | |

600 700 800 900 1000 1100 1200
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Characteristics of BALINIT® HELICA

® qK
BALINIT® HELICA HJ1E 5 Main cutting edgeEI417]

- Main cutting edge * Very little wear due to high abrasion
resistance of AlCr-base 1 T4&4H 3
VAR 2 ) e AT AR R A e 2D I ) B A

« Low tendency towards cratering on the
main cutting edge 3= VI H1 JJ R B $51E4
#

« Very little chisel-edge wear i /> & [
J) 1B

FluteHE /B g

» Very low tendency towards adhesion
due to AlCr-base 5L VR 2 REFFHIK
Py SR

» Excellent chip evacuation due to very
smooth surfacets )i K& R Re T HF &
37,

Margin
Corner
Flute —
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Characteristics of BALINIT® HELICA

TiAIN-coated
Wearing-in of feed marks

Margin 7]

+ Highly homogeneous wear due to high shear
strength of AlCr-base and because of multilayer
structure 148 B0 HE VR 2 1R = BY 1) 58 N 22 2 45 1)
e K = JE L — I IR

* No wearing-in of feed marks due to high abrasion
resistance i Pt BB 1 g BRAIS 203 1) B 407

+ Excellent prerequisites for regrinding and

recoating nJ LAXE i # B I HOM F LR

BALINIT® HELICA

Cutting edge corner 5

« High corner edge stability due to excellent
oxidation resistance and hot hardness i1 T4 /2 )
PR P LT A e ok v 52 1) J A A e 1

» Less tendency towards cracking and improved
toughness due to multilayer structure% J= 451 g¢

PEARREEE A E AT RESRTTHRIE

Page 19 rose
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BALINIT® HELICA —
Facts and figures s f15

‘ 1 s 47 i‘i\ ﬁfg\ﬁﬂ
AlCr-based# i 2
Multilayer% JZ

Hardnesshifi & HV 0.0¢ 3,000

Residual stress 3.0
W) [GPa] -

Max. service
temperature 1,100
BEREHEE° C

Coefficient of friction

Page 20 [Cy iy verinuiicuwin
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Very low wear due to high abrasion
resistance (= Ht B B 1 e KA B 47

Very low tendency towards adhesion due
to AlCr-base &40 HE (VR = Re il KK
P S

Excellent chip evacuation due to very
smooth surface; & i 13 1 e 115 HEJE
L7

Highly homogeneous wear due to high
shear strength of multilayer structure /i3
AR FEIR 2 I e B U] 5k S M 22 2 6 Ry e iy
Kim BEGE— M B HUIRA

Less tendency towards cracking and
improved toughness due to multilayer
structure £ = 45 14 REFRAR SR 48 7 2B [ #
JFRERTTHIE
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Where BALINIT® HELICA Is successfully used for drilling
BALINIT® HELICA 711X B4 sl Dy W FH -4 Hil

Material High speed steel HSS Cemented carbide
Dry Dry
Mist lubrication Wet Mist lubrication Wet
+ -+ -+ -+

Unalloyed steel

Steel < 1000 N/mm? + SICHs ++ ++
Steel > 1000 N/mm? + ++ ++ SRS
Steel 45 - 52 HRC ++ ++
Stainless steel ++ ++ ++
Cast iron (GJL, GJS + ++ ++ ++

++ verygood +good 0 not yet tested

Page 21 ray.jin@oerlikon.com
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BALINIT® HELICA application results
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Improved stability of the cutting edge corner

Width of wear land VB [um]
300~
i TIiAIN
250
200

150 -
y BALINIT® HELICA

100 -

50

0- T T T T T T T T T T T T T
0 500 1000 1500 2000 2500 3000 35|OO

Number of holes
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Tool
Solid carbide drill
@ 6.8 mm

Workpiece
Steel AISI 1045
(DIN 1.1191 / Ck45)

Cutting data
v, =120 m/min
f =0.2 mm/rev
Hole depth 5xD
External cooling

Source
Balzers cutting
laboratory
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Reduced wear of the main cutting edge

Width of wear land VB [um]
150 -

125 - TIAIN
100

75 -
BALINIT® HELICA
50 -

25 1

0

T T T T T T T T T T T T T ]
0 500 1000 1500 2000 2500 3000 3500

Number of holes
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Tool
Solid carbide drill
@ 6.8 mm

Workpiece
Steel AISI 1045
(DIN 1.1191 / Ck45)

Cutting data
v, =120 m/min
f =0.2 mm/rev
Hole depth 5xD
External cooling

Source
Balzers cutting
laboratory
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Drill margin

Wear pattern after 950 holes
TiAIN-coated
internally cooled

TiAIN-coated
externally cooled

BALINIT® HELICA
internally cooled

BALINIT® HELICA
externally cooled

Page 25 o=
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Tool
Solid carbide drill
@ 6.8 mm

Workpiece
Steel AISI 1045
(DIN 1.1191/
Ck45)

: Cutting data
V.= 120 m/min

f =0.2 mm/rev
Hole depth 5xD
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Drilling in steel
Number of holes [x 1000]

VB =0.15 mm

12

10 ——

VB =0.20 mm

0 - .

s rayinad AN, €QMpetition BALINIT® HELICA

HCA.17 (0509) e
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Tool
Solid carbide twist drill
@ 6 mm

Workpiece
Steel AISI 1045 (DIN 1.1191)

Cutting data

v, =80 m/min

f =0.16 mm/rev

Hole depth 4xD

Internal cooling with emulsion

Source
Tool manufacturer
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Drilling in steel with increased cutting speed

Number of holes

3000

2500

VB =0.10 mm

2000

1500

1000

VB =0.15 mm

500 A

O_
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Tool
Solid carbide twist drill
@ 6.8 mm

Workpiece
Steel AISI 1045 (DIN 1.1191)

Cutting data

v, =120 m/min

f =0.2 mm/rev

Hole depth 5xD

Internal cooling with emulsion

Source
Balzers cutting laboratory
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Drilling in cast iron

450

400

350

300

250

200

150

100

50

0

Page 28
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Cutting speed v, [m/min]

Tool life:
1000 holes

f=0.20 mm/rev

more than 5 fold

f=0.15 mm/rev

rav.iin@oerlikoanf%IN

BALINIT® HELICA
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Tool
Solid carbide twist drill
@ 6.8 mm

Workpiece
Cast iron DIN 0.750 (EN-GJS-500-7)

Cutting data
Hole depth 4.5xD
Internal cooling

Source
Sphinx Werkzeuge AG
Switzerland
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BALINIT® ALDURA
Cut the hardest materials -
rapidly and reliably

PRIET E KV HI B

0849 H

ray.jin@oerlikon.com
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Increased productivity through BALINIT® ALDURA

W ITBALINIT® ALDURAYE T = &

Productivity,/~as

BALINIT® X.CEED

BALINIT® X. TREME

BALINIT® ALDURA

1997 2002

Page 30 ray.jin@oerlikon.com
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The novel dual structure of BALINIT® ALDURA
BALINIT® ALDURAJUES 1) X2 &5 #4

Functional layer Zheg2
advanced AICrN-based high performance coating

L) AR AL R = R R

Support layer Z#E
perfectly adapted TiAIN coating

JERFCHL R LR TR =

#’J : i 7 - A ke -
"k..r"
w& F g,s S ) figf i 4 A
. I\ H.ﬂ“f ] :J- @ iy o " -

Cemented carbide substrate

Page 31 ray.jin@oerlikon.com
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Properties of BALINIT® ALDURA
BALINIT® ALDURAYE 5

Coating propertiesi&E1HER

§ Nanocrystalline structure4k fi A& 45 #4)

§ High micro hardness
e 4 PGB (3300 HVg g5)

§ High hot hardness= £L ik

§ High oxidation resistance
EPUEAL (> 1100 °C)

§ High compressive residual stress
5 RN 71 (-3 GPa)

R ﬂ = N

Page 32 ray.jin@oerlikon.com
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Comparison of standard products for milling 60 HRC steel

PEHI60HRCHN A 1Y) EL 55

Cutting length Y514 & [m]

300

250

200 A

150 +

100 —

50 ——

0 - : :
Company 1 Company 2 Company 3

Page 33 ray.jin@oerlikon.com
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Tool THE
Ball nose end millBk=L4% 7], D = 10 mm

Workpiece L
Steel4 DIN 1.2379 (~AISI D2 / SKD 11)

Cutting datatJHI S

v, =200 m/min

f. =0.15mm

a, =0.5mm/a;=0.3mm
VB =0.1mm

Dry+

Tool of each company
FAN ] ) E + their coating#%

=Rz

Tool of each company
HANA T T A+ BALINIT®
ALDURA
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Finishing of HRC 62 steel
K i THRC62
Width of wear mark 4t % 5 [um] after 66 min 6675 LLj5 Tool LR
140 Ball nose end mill Ek:L#EJTIR3 / 722
Workpiece L{F
120 Steel4 DIN 1.3352 (ASP 2053)
100 - Cutting datatl &%
n = 10,000 rpm
V¢ = 2,600 mm/min
80 +— Cooling ¥ #IMQL
Source3kyE
60 - Zecha, Germany/# [
40 — a, = 0,02 mm
, ,. a =0,02mm
- bl p
0 :
Competitor BALINIT® ALDURA
Page 34 ray.jin@oerlikon.com
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Contour milling of HRC 60 steel
I B HIHRCBOEN #4

Cutting length Y1514 & [m]
1000

900

800

700

600 ——

500 ——

400 +——

300 ——
200 ——

100 —

0

AITIN BALINIT® ALDURA
SR

Page 35 ray.jin@oerlikon.com
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Tool THE
Ball nose end millBk=L4% 7], D = 10 mm

Workpiece L{F
Steel4 DIN 1.2379 (~AISI D2 / SKD 11)

Cutting datatJHI S
v, =170 m/min

f. =0.1 mm

VB __ =0.15mm

max

Dry+

a,=0.2mm
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Side milling (finishing) of HRC 60 steel
AP OFINT) HRCEOHN A4

Flank wear 5 JJ [ 45 [um]

70
60 == TiAIN N
AITIN Competitor /
50 —4— BALINIT® ALDURA
/ 43
40
32 32
30 £ 31 —*
10
0 A T T
0 30 60
Machining time il T 8] [min]
Page 36 ray.jin@oerlikon.com
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Tool THE
End millaZ4: 7], D = 8 mm

Workpiece L
Steel4 DIN 1.2379 (~AISI D2 / SKD 11)

Cutting datatJHI &%
V. =137 m/min

n = 5425 rpm

Dry-

SourceXkJE
DIXI Polytool SA / CH

a,=0.1mm

le—

a, = 12 mm
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Regrinding / Recoating
R R
Tool life T. 2 754y [m] Tool T A
45 Carbide ball nose end millfi it & <5k Sk
BEJJ,
40 regrind= /% D = 10 mm x 80L / 2Z
35 Workpiece L{F
NAK-80 (HRC 62)
30 .
Cutting datat B &%
o5 v, =180 m/min
f, =0,02 mm
20 44— Trocken -
15 4+— SourceR¥E
Regrinder, Japan H A 5 & 75
10 —
a,=0,1mm
5 e —
,7 a,=15mm
"
0 - %/
Tool manufacturer BALINIT® ALDURA //
JJ A3 R
Page 37 ray.jin@oerlikon.com
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Rough milling of HRC 52 steel
FHZEHRCS24M 4

Cutting length )14 & [m]
300

250

200

150 ——

100 ——

50 —

TIAIN AITIN BALINIT® ALDURA
Competitor Competitor

s ray in@oerficfobhT: 50 T

Page 38 BALINIT® ALDURA
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Tool THE
Ball nose end millBk=L4% 7], D = 10 mm

Workpiece L{F
Steel #4DIN 1.2344 (~AISI H13 / SKD
61)

Cutting datatJHI S
v, = 80 m/min

f, =0.15mm

VB _=0.2mm

max

Dry+

a,=4.0mm

/ a, = 0.8 mm
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Rough milling of HRC 45 steel
FHHEHRCA554M
Tool life T H 73y [m]
300 Tool TH
Ball nose end millEk=L%t 7], D = 10 mm
250 Workpiece T4
Steelil DIN 1.2344 (AISI H13 / SKD 61))
200 Cutting datatJHI &%k
v, =170 m/min
f, =0,08 mm
150 ——— VB = 0,12 mm
6 % emulsioni#ig
100 —
a, =5,0mm
\ /_L 1,0
50 —— . 4 / ap =1,0mm
=
0 | | _
TiAIN AITIN BALINIT® ALDURA
Competitor Competitor
Pagess ray.jin@oeffiken XAt TEAER T
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Milling of TiIAI6V4
PRI TIAIBVA
Tool life T. H 73y [m]
300 Tool THE
Ball nose end millEk=L#E 7], D = 6 mm
250 Workpiece T4
TiAl6V4 (DIN 3.7165)
200 Cutting datatlE| 2%
v, =120 m/min
f, =0,08 mm
150 ——— VB=0,12 mm
6 % emulsion
100 ———
a, = 3,0 mm
/_L 0,6
50 — , / ap = 0,0mm
_
) | | _
Competitor 1 Competitor 2 BALINIT®
EAECN] TP 2 ALDURA
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Enhanced productivity and process reliability

PETH A T2 AR

BALINIT® ALDURA cuts your costs and turnaround times in hard cutting
BALINIT® ALDURA A 1 A DT A AL 1R A Jd 391

BALINIT® ALDURA ensured high process reliability and optimal quality in applications
that involve difficult-to-
machine materials

BALINIT® ALDURA {R1EIn L3I0 TA Rk 1 & L 280w PERAL I &

Recoatability of BALINIT® ALDURA-coated tools
without loss of performance

BALINIT® ALDURA Y2 H T H el &R, HH HASEMEILERE

BALINIT® ALDURA -
your crucial competitive
advantage

BALINIT® ALDURA — R B

i ll;g g
Page 41 rﬂfn o€rltkontcom

Page 41 BALINIT® ALDURA

PDF created with pdfFactory trial version www.pdffactory.com



mailto:ray.jin@oerlikon.com
http://www.pdffactory.com

cerlikon
balzers

Finishing carbon steel (Ck45)

_Tool life [min]

. . e,
Abrasive resistancefiif EE 4 14 Parameters
- « End milling
e * Finishing
100 - Oxidation resistance ¢ Coated carbide
- PrEaft © Wet
ot hardnassZ[ fifift ¢ at VB, = 0.12 mm
10 -
200 300 400 500
Page 42 ray.jin@oerlikon.com Cutting speed Ve [m/min]

Patent pending

EMO Forum 30 (0310) e
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Finishing carbon steel (v = 400 m/min)

Flank wear VB [um]

200
180
160
140
120
100
80
Stabilised
60 wear rate
o>
40
20 ]
0 Control of running-in phas

0 20 40 60 80
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Controlled

100

120 140
Tool life |, [m]

Patent pending
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Wear pictures rough milling of carbon steel
AlITiN

tool life" =120 m

.'

W Parameters:
e

T ".‘.A B D=10mm
tool life |, = 20 m
a, =6 mm
; a,=9mm
AICrN V. =200 m/min
f, =0,056 mm

tool life l; =40 m

magnification x148
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Coating development:
Sophisticated approach for high performance coatings

Cutting technology Designed coatings

T NN Tt T RN P

Coating properties
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BALINIT® ALCRONA in the
Balzers Coatina Guide

Page 46 dy.un
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ACN.23 (0405) e
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Coating Guide

Material library

Coatings information

Sample applications

Balzers world-wide
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Thank you for your attention ...

ERaAatTRh aE TR aTRh oS R GE%

..do you have some gquestions?
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