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Machining of
HRSA Material




High productivity when
machining heat resistant
superalloys

Machining of HRSA Material Application Example of HRSA Material used in a Aircraft Turbine
HRSA Materials (heat resistant super alloys) are used in INCOLOY 907/509 INCONEL 718 NIMONIC 263
) ) ) ) INCONEL 718 Waspaloy NIMONIC PK33
different IndUStry areas. Malnly in the Aerospace, energy UDIMET D979 NIMONIC PE16 INCONEL HX
and gas industry. This materials are mainly used for com- NIMONIC 75 INCONEL 718
. . : : NIMONIC 80 Alloy 230
ponents which must keep their material properties such UDIMET L60S INCONEL 625

as high strength and hardness at high temperature appli-
cation and in a corrosive environment. This is the case in
combustion chambers of turbines or in connections and
flanges of the gas industry.

HRSA materials can be divided into three alloy groups:
nickel, iron and cobalt-based alloys. The cutting materials
from CeramTec focus on the machining of nickel-based
alloys.

Compression Combustion Exhaust
T(F°) -58 ~ 140 ~ 257 ~ 1022 ~2012 ~1418 ~89%6 ~824
L
T(C® -50 ~ 60 ~ 125 ~ 550 ~ 1100 ~ 770 ~480 ~440
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Cutting material
for HRSA machining

CeramTec offers two different grades of cutting material parameters for roughing and semi-finishing. Different Recommended cutting data range
for machining these materials — Sialon and SiC-whisker chamfer geometries are available, which are precisely
reinforced ceramics. They are perfectly balanced between tuned to the application. Special geometries for turning CeramTec Grade RST 330 LST 320 LST 370

toughness and wear resistance. This enables high cutting and grooving inserts are available upon request. ) ) ! ) ) ! . ! . .
Cutting Material SiC whisker reinforced ceramic SIAION ceramic Polymorphe SIAION ceramic

CeramTec Grade RST 330 LST 320 LST 370

SiC whisker reinforced ceramic SIAION ceramic Polymorphe SIAION ceramic
Roughing, Semi-Finishing Roughing, Semi-Finishing Roughing, Semi-Finishing
Profiling, Pocketing Profiling, Pocketing Profiling, Pocketing

m 0,170 -0,20 mm 0,15-0,25 mm 0,10 - 0,35 mm

Application Example RST 330

QU I CKTIPFP QU I CKTI PP

Workpiece: Bell Cutting data: . ; .
Reduce load on insert by choosing the biggest insert radius p g ) When using SiCw — inserts for several cuts on the same
) : ) - Material: Inconel 718 / 38 HRC v, = 300 m/min. o ) . . . .
applicable. This reducing breakage on cutting edge at same } } length, ramping in longitutonal turning will avoid notching
Slightly interrupted cut f=0,25mm . o
doc, feed and speed! and increase tool life significantly.
Coolant supply Length of cut, | = 85 mm
Tool life: 4 cuts per cutting edge doc=2,5mm

Distribution Area
of Notchwear

Insert size
9.52 mm

|
ap total

3.2 mm

Internal machining
RNGN 12 07 00 T01020

2 190

Corner
radius 0.8 mm

ay: 1.6 mm — 0.8 mm 3. 0.8 mm — 1.6 mm

Pictures not scaled
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Inserts LST 320 / LST 370 ceramic
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Inserts SiC-Whisker
Reinforced Ceramic RST 330

GJL GJS ADI | SIGJS GJ
=
wn N OoOf o | O 8
Sy Bl B B P P P e B B =
ololo|lo|lo|lo|o|lo|lo|lolo|o|o|o|o|lo|lo|2 22222 m =
INSERT IS0 A EEEEEEEEEEEEEE EEEREEEEERE SPK-REF. NO.
=[=2| 2| 2| 2| g| 1|2l 2|2l 4| 2| 4| 1|1 1|2l 2| 2| 2| = =] 2 8| 2
o S S S S E E E E EE R EE N
ZZZZZZZZZZZZZZZZZZZZZZ<(IE¢=L‘|—J
[N} W) W) U] G} ] U] GTE) G G| G| JET) ] JW] JUW] FIT] W] G| GTE) GET) GUT] GUT) g sl QW) Yo - - g0
CNGN 1207 .. T CNGN 12 07 08 T01020 RST330 [#|+|+|+|¢|+|¢[¢[¢|+]|c|¢|¢|2|¢|2]¢ <+ 1#! |15.50.022.15.0
—H~%.
CNGN 12 07 12 T01020 RST330 |+|+|+|#[+|+[+|+|+|+]|o|o|¢|¢|¢|¢]¢ <|+| %] |15.50.023.15.0
RN
RCGX 06 06 RCGX 06 06 00 T01020 RST330 [#[¢[+|+|+|¢[¢[¢[+[+]|c|0|2[¢]|¢|¢|¢ <+ * 15.42.331.15.0
ﬁ i $3 RCGX 06 06 00 501020 RST330 |#|#|+|+[+|+|¢|+|+|+|¢|¢|¢|2|2|¢]¢ <|+| 1% |15.42331.18.0
‘6.0‘ 6.35
RCGX 09 07 00 RCGX 09 07 00 T01020 RST330 |+|+|+|+|+|+|+|+|+|+]|¢|¢|¢|o||<]¢ <|+| %] |15.42.103.15.0
® f
794
RCGX 12 07 RCGX 12 07 00 T01020 RST330 [#|+ ||+ ||+ |¢[¢|+|+||[¢]|0]|¢]¢[¢ |+ I 15.42.104.15.0 M-II- f HRSA
T | Ing O Milling systems
7 . Face and contour milling, ramp and helix milling with
M ate rl a IS high stock removal rates - that's what our milling systems
| 12.7 | 7.94
are made for.
RNGN 12 07 RNGN 12 07 00 S01020 RST330 |+ |+[+|¢|*|+|+[+|¢]|=||¢[=]|2]||+ <+ [#1 |15.40.002.18.0 . . i
_ With our end mills, screw-on and arbor mount milling
B RNGN 12 07 00 T01020 RST330 |+|+|+|+|+|+[+|+[+|+]¢|¢]|¢|o|¢|2|¢ s|+| B |15.40.002.15.0 cutters, we offer the right solution for every milling task.
‘ 12.7 | 7.94
RPGX 06 04 RPGX 06 04 00 T01020 RST330 |+|+|#|#[+|+[+|+|+|+|o|¢|¢|¢|¢[¢]¢ <|+| %] |15.42.341.15.0
ﬁ \ ﬁ
‘6.0‘ 4.76
RPGX 09 07 RPGX 09 07 00 T01020 RST330 |+|#|+|+|+|+[+|+|+|+]|e|¢|¢|¢|2[¢]¢ <[+ [#] |15.42.340.15.0
O 4
Mo
RPGX 12 07 RPGX 12 07 00 T01020 RST330 |4+ |+ [¢|+|¢[¢|+|+|¢|¢|¢|[s]¢]|o]+ +[+| [#] |15.42.337.15.0
0 ¢
| 12.7 | 7.94
ISO application group
‘ K ‘ | ‘ Cast iron ‘ ‘ H ‘ | ‘ Hard materials ‘ ‘ S ‘ L ‘ HSRA ‘ ‘ p ‘ L ‘ Steel ‘ ‘ Main application ‘ + ‘ ‘ Secondary application ‘ <+

CeramTec




—_

2 13

Screw on Milling Cutter PFKRP Face Milling Cutter PFKSRN

R hi 63 l-~-1 v, =600 - 1000 m/min  f,=0,08-0,18 mm R hi 63 I|"|- v, =600 - 1000 m/min
oughing 4 ﬂ Aﬁ a, for @20 mm=0,3-2,5mm oughing = ,. 6& f, =0,08-0,18 mm
a, for@=25mm=0,3-4,0mm a, =0,50 -5 mm

SPK-Ref. No. i i SPK-Ref. No.

PFK-020-03RPO600R-EMCL 771.30.000.51 PFKS-050-04RN1200R-AM 771.00.068.21

PFK-025-03RPO900R-EMCL 771.30.000.61 25 PFKS-063-05RN1200R-AM 771.00.068.31 13000

PFK-032-04RPO900R-EMCL 771.30.000.71 --n 23000 PFKS-080-07RN1200R-AM 771.00.068.41 n-- 10000

PFK-040-05RPO900R-EMCL 771.30.000.81 8000 PFKS-100-09RN1200R-AM 771.00.068.51 8000
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L 150
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EN-G
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EN-G
EN-G
EN-G
EN-G
EN-G

23.42.334.03.2 RNCX 12 07 00 T01020 RN @A cyae ol o) oro R NNV K7

23.40.196.20.2

| ] cHUEDCASTIRON

23.42.054.03.2
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| chuepcastiron
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ISO application group




End milling cutter LSME00

Rough finishing 5y 3y b

Designation system

v, =550 - 750 m/min
ﬁ f,=0,03-0,06 mm

a, =upto0,5xD for end miIIS

=
S
>
e

B E 93 mm
<= D 83mm 12 R 1,2mm
- - C 70mm 20 R2,0mm
’ r S  Spedial L Left B 65mm 25 R25mm

CT Endmill -  Standard R  Right A 60mm

Designation Placeholder Sense of rotation Overall length Nose radius r

h1

Type SPK-Ref. No. Dimensions (mm)

CTE-0600Z06R-AA12 LSM800 771.15.060.19.0

CTE-0600Z06R-AA20 LSM800 771.15.060.39.0 CT E - 0800 ZOG R - A B 1 2

CTE-0800Z06R-AB12 LSM800 771.15.080.19.0

Type of cutter Nominal diameter D No. of teeth z Length of cutting

CTE-0800Z06R-AB25 LSM800 771.15.080.29.0

Ceramic solid
CTE-1000Z06R-BB20 LSM800 771.15.100.39.0 0800 8 mm Z03 3 teeth B 6,5 mm
CTE-1200Z06R-CD12 LSM800 771.15.120.19.0 F Ceramic

Compound 1200 12 mm D 9 mm
CTE-1200Z06R-CD25 LSM800 771.15.120.29.0 G Endmil 1600 16 mm 220 20 teeth E 14mm

CBN Compound
CTE-1600Z08R-DE20 LSMS800 771.15.160.39.0 G 19.5 mm

CTE-2000Z08R-EE12 LSM800 771.15.200.19.0

CTE-2000Z08R-EE25 LSM800 771.15.200.29.0
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CeramTec
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SPK-Werkzeuge
HauptstraBe 56
73061 Ebersbach / Fils, Germany

Phone +49 7153 611-11900
Email  myceramtec@ceramtec.de

YouTube Channel
CeramTec

LinkedIn
www.linkedin.com/ceramtec

CeramTec/EN/2208/IM



