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Seco Jetstream Tooling™

frak

Seco Jetstream Tooling™?

O v A mtERe IR R, W e A EARARIE R ] A Y
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& BeAL o A HE K J1VE . 1 & 275 bar (15 — 3990 psi).
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Seco Jetstream Tooling™
Fs 75 X

¢ K& (B A& W) < 20 bar (290 psi)
¢ Bk =20—70 bar (290 — 1015 psi)
¢ HMEHRE (UHP) > 70 bar (> 1015 psi)

||
i JJ R AR SECOJ “F=RIAVIH SWETE (B vhHte”



Seco Jetstream Tooling™

Seco Jetstream Tooling™ 2 4{a T/ER?
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Conventional coolant supply
BRELEN

Conventional flood cooling
produces long spiral chips

ANV
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Conventional coolant supply

=AY S A4S

""..CCOOOOIQ
...:::211 ““

Titanium 6AL4V
Low ‘Thermal Conductivity &
Low Modulus of Elasticity.

(IR 3 2R B 5 AR

Small Concentrated
Heat Zone

/IR B R DT A
Cutting speed 40 - 60 m/min
)l # £ 40-60m/min
Tool Iife 20 minutes

The coolant is spread over a large area with no
effect on chip breaking

1 HNVB 3 AR BN KB X I V) B B

AN
JIRF el . The ¢oolant have only a small effect on cutting
Long }Jncontrollable chips edge temperature and tool wear
p RN iV F A S XHUTE 7) FRER A T R B R A D W
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High pressure coolant supply
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High pressure coolant supply
=R HIL

Titanium 6AL4V
Low ‘Thermal Conductivity &
Low Modulus of Elasticity.

(IR 3 2R B 5 AR

Pressurized jet of
coolant directed at the
cutting point

15 . X 1 A A1 VR B Y
FNP0HEI &
Cutting speed 90 - 150 m/min

18133 BE90-150m/min
Tool life increases +100%

The jet of coolant deflect the chips and
preaks them into short controllable segments

BN & AR B AT REE AR A REE

J1 R 75 in+100% The jet reduces cutting edge temperature and
Small controllable chips tool wear
A5 N B g% S v E 952D T UITH 70 R RE A0 7] L B BB i
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Seco Jetstream Tooling™

I R 2

RENEEIES th, JrissE
N BRI

Jin s ) FIVBH R EL #E T 1h)
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High pressure coolant supply
= EA A
SEM Images Ti6-4: Topside

Conventional Jetstream cooling

As a result Jetstream chips:
e Have a tighter curl
* Are less likely to be helical
= Are more likely to hit the work piece (work piece acting as a chip

breaker) Source: Dr Paul Dunkley, Warwick University
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High pressure coolant supply
= RS2

SEM Images Ti6-4: Tool chip interface

Conventional Jetstream cooling

Smaller grain size means the chips are harder and more brittle

AR dmels b Sk R E W B G BRI RAR RS Wi R
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High pressure coolant supply
= EA A

SEM Images : Vickers Hardness Test

Conventional cooling Jetstream cooling

B30 G AT R AR E B, FlJetstreamz XAn T35 6407 8 ot £ 5

Source: Dr Paul Dunkley, Warwick University
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Seco Jetstream Tooling™
INAZED

¢ E%%)ﬂ?)ﬁ%%ﬁﬂﬁﬁ ANERFHIRERZEEIE (UHPR LI IR
11%20%)
O ATERAKZHHNITAERS.

O WENHHRAHE N WHANRIF G, REE B, FRUFE
W, WS R R, .

||
i JJ R AR SECO_I “F=RIAVIH SWETE (B vhHte”



17

Seco Jetstream Tooling™

2R (AR H):

EE RN E:

MUREI B,

HSHE Ko

AR IE (A ENE A IR a] Be X LRI =4 b 16 .
BNV I TEFE (+10%).
HRMEBEWREE SRER > F R

= A HIBOR o] Re i R R AT

e e HIVBUR AT Be X FRF = 4AE F.

EIE, REETH

SOOI O g O O O

FE: X AFENENRENKRERSR. SIMNMHEEHIE. BATH
SRR LIX B, 1% IR ?k%ﬂﬁ‘{%’é
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Seco Jetstream Tooling™ — #i&

AR WA= Seco-Capto JJH
o S SRR, o S SRR,
PCLNR2525M12 C6-PCLNR-45065-12
o B8 JET o B JET
¢ PCLNR2525M12JET ¢ C6-PCLNR-45065-12JET

-
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Seco Jetstream Tooling™ — ¥t

fieks P W 5| 4% BERASRE] T 5 4%
(T HIfFL) LAREHT] 7o

5 T A SRR ST fiEH

5| T ARG A A T VIS
FRI3

BHIBMNG T2 T A . ORI
BETOERREA.

xNMG A J) 7 R O 81 5%
XCMT IEA J) F H OB ET 81 R
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Seco Jetstream Tooling™ — %1t

wHWEAO:

EPFALBEALERE. IZE JET-P1/8 ZFHIT
SHINONE.
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Seco Jetstream Tooling™ — X1t

Jieit e HW T | T 2%
(T HIFFL)

SHR TR SR, BT
MM TTEIE A (RAEE BEAS.
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Seco Jetstream Tooling™ — %1t

‘OB oK FHuBCEAE JIE A
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Seco Jetstream Tooling™ — X1t

R HBR B X PIHI K 7 [6]
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Seco Jetstream Tooling™ — #f4h

UfAb:

¢ FembVIHIZE
= ek

& WhnJ) B A
= WA A

= Y/ O T e ST B R
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Seco Jetstream Tooling™ — 74k

I3 FH 4k

K4 TiGAI-4V (LA AE BT LE)
¢ VIHIESE +50%

¢ T n4giks —50 %

& JIIHFE — 60 %

& WAERD) T, 5D s (W
& HRUHIA HIV AL 1
& PR TRLRG B2

G ) Jetst-ream
Feskre Tooling™
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Seco Jetstream Tooling™ — &4k

{8 B A0 i B i AR B i U LAt
k&4 Ti6AlAV

{55 ] B Jetstream Tooling™
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Seco Jetstream Tooling™

& k44 TiBAI-4V
LT i

® Nimonic C263, INCO 718

O mEw

O ANEEW. G

i JJ R AR

SECQ_: “F=RIAVIH SWETE (B vhHte”



28

S5RFEHE1E

ZEHIIH
& AR I EMEIRAR R I T TH S, &L Ti 6Al-4V 1 Inconel 718

& #Hz5E f=0.15mm

¢ VIHERSE a, = 0.5mm

& RHIEIKRE 6%

& BHIWALR: 70bar, 110bar, 203bar ¥ #1)1& 71, fE G K7 #1571

JAR=Egith
& KPR A4 )] A Seco - CNMG120412-M1, 883
& PEEJ]F: CNMG120412-M1, CP250
¢ VI v, =100, 110, 120, 130 A1 150m/min
TR RbRVE:
VB VBmax VNotch (SR-Ra)
KT (mm): 0.3 0.4 0.6 1.6um
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2 Ti 6A1-4V

& 1. AR R pTa <6 ] AR B AR e 51970 11041203 barfs Hs
IR, TIEGmREE.

& 2. V) REEEEUR JS DT BE 4R g A T H N L Ti 6AI-4V S 4 1Y R
.

& 3. HARYEZ R 0 TG 4 ] E N T AR Bl i) 26 1 e Be g 5z, R A
PIET A LI R I PR E L L ) PR A .

& 4. e A I B BTSSR I TR PIE TS, Eoin TR A W g
P FAPEARTE

® 5. H1LI'mICNMG120412-M1,8837E70 bar H1E 1 FREATRS N T0F, &
I TR KA SRR,
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2 Inconel 718

1. FERME S 4 ] H N TR, %W 71 M110 bardi = %]203 bar , JJ
/Eﬁ—? T AN

2. i%ﬁ@f“ STt I 0 T 2 B0 JIEE N s 7

CIH, FRAEERE (BRI TR0 0.3mm & LL_EVREAbL) 5516 T
Inconel 71811 Z s

O A APOHER T, SO AR SN TR 1A 45 B .

¢ 5. P AHOAAERI T T,  Inconel 718N L&A KA, K
WEANFAE PR Sl i

O 6. T IHAER) oL, I G o) RS IN I RS ) 2 75 i (25 4
= I e L 21 s 7 9110 bar

S @
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Seco Jetstream Tooling™ — W

Component:
Operation:
Material:

Insert:

Cutting Data:

Components
per insert
200

150+
100

50

0

Cap

270% INCREASE IN TOOL LIFE

External Profile

Cobalt Chrome

LCMF160500-0476-MP, 890

Reference

ve = 110 m/min (360 sfm)
f = 0.1 mm/rev (.004 inch)
ap = 0.25 mm (0.01 inch)

Result: Improved chip control and tool life.

|

Reference

Jetstream
Tooling™

i JJ R AR

MACHINING EXAMPLE IN COBALT CHROME ‘ MACHINING EXAMPLE IN TITANIUM

Operation:  Internal roughing
Material: TibAl4V
Insert: SNMG190612-MR4, 883
Totewens Tholing™ Reference Jetstream Tooling™
; Cutting Data: ve = 35 m/min (115 sfim) Ve = 80 m/min (262 sfm)

ve = 110 m/min (360 sfim)
= 0.1 mm/rev (.004 inch)
ap = 0.25 mm (0.01 inch)

3_

.
20 BAR
290 Psl i

128% INCREASE IN CUTTING DATA

Component: Hub

Result: Flank and notch wear reduced, improved chip control.

50% reduction in
Cycle time (minutes)

f = 0.35 mm/rev (.014 inch) f = 0.35 mm/rev (.014 inch)
ap = 8.0 mm (.32 inch) ap= 8.0 mm (.32 inch)

80 BAR
1160 PSI

ALLOYS

Reference  Jetstream Allovs

Tooling™

SECO_‘.: “F=RIAVIH SWETE (B vhHte”



Seco Jetstream Tooling™ — W

MACHINING EXAMPLE IN INCONEL 718
60% REDUCTION IN CYCLE TIME

Component:  Stem

Operation: Rough Turn

Material: Inconel 718
Insert: CNMG120408-MR4, CP250
Reference Jetstream Tooling™
Cutting Data:  ve = 30 m/min (98 sfm) ve = 90 m/min (295 sfim)
[ =02mm/rev (.007inch) = 0.25 mm/rev (.01 inch)

ap = 1.0 mm (.04 inch) ap = 2.5 mm (0.1 inch)

Result: Improved chip control

Cycle time

(minutes)

50

i 15 BAR
218 PSI

30r

20 — s

10F

) . SUPER

Reference  Jetstream Al.l.ovs

Tooling™

i JJ R AR

MACHINING EXAMPLE IN JETHETE

15% REDUCTION IN INSERT WEAR AND
40% IMPROVEMENT IN PRODUCTIVITY

Component: Ring

Operation:  Rough Turn

Material: Jethete (SMG9)

Insert: CNMG120412-M5, TP2500

Reference Jetstream Tooling™
130 m/min (426 sfm) ve = 160 m/min (525 sfm)
0.35 mm/rev (.014 inch) f =04 mm/rev (.016 inch)

ap = 5.0 mm (.2 inch)

Cutting Data: ve
i
ap = 5.0 mm (.2 inch)

Result: Improved chip control with long strings reduced to short chips.

Insert edges per

component
3
b 20 BAR
290 PS|
3 -

1 M
ik
0 [I . STAINLESS

Reference  Jetstream STEEI.

Tooling™

SECO:: “F=RIAVIH SWETE (B vhHte”
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SNMG190612

MKl Ti 6AI-4V

v, = 80m/min
f=0,35mm

a, = 8mm

T, =8.5min

AHIWH T 4 x @1,8mm
[+ 77 80bar

SO0

110010 ettt

i TJE A R AT

35
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SN,MG_190612 & FBERGAmm wEIH A
¥ Ti 6Al-4V ® &7 80bar

V. =80m/min
ap =8mm
f=0,35mm
T, =2min

SO0 o

¥ ERRWEISE (= ) K
R
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2P &% —Rre 4 |

& MIF5MAga% 50% +
& WA ETHFE -60% +
& BRI ENBALIE +++
& VIBIEE] +++

¢ BEERMARERE

Jetstream Tooling™

I ¢ =4

/ ® Jetstream
Tooling™

Ti 6Al-4V
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L ZEHI

O WR/MTHMTET

i JJ R AR

B ARG

B Setup 4%
H Index INS 10%

[1Remove Chips 14%

B Machining 72%

SECD = s-maromswars @m sz
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H

® FlJetstream Tooling™EATREE AN THI I T35

& EBEFTZ) 240min
& TEPURMFHE

*remove

i JJ R AR

Hl Setup 11%
@ Index INS 7%
[0 Remove Chips 0%

B Machining 82%
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2 PZE — Nimonic (BREEEES4E) EHI
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Z P45 — Nimonic ZEH

¢ ZEHI Nimonic 263

® v, =220m/min

® f=0.2(0.25)mm

o G ITIT 1248 JIF

® 8bar 80bar (= X 77)

.
e il

te: 2,95 min. ; VB: 2,0 mm. te:2,95 min. ; VB: 1,1 mm.

44
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Hl — Nimonic ZEH]|

ZH| Nimonic 263

V. =220m/min

f=0.2 (0.25mm

Jetstream Tooling™ 80bar

(= AT )

o
o
o
o

® Te=2.95min ; VB =0.35mm

SECO_: “F=RIAVIH SWETE (B vhHte”



Seco Jetstream Tooling™

SMG 11 (X2CrNiMoN22-5-3)
CNMG120412-MF4, TM4000

VC:IDOmhnm,f:025anap:15wm1

Tbar

70bar

-
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Seco Jetstream Tooling™
SECO T##1%I4H 9 (X2CrNiMo17-13-2)

FSeco MDT#I1E
CFIL2525M04JET
V.= 170m/min

H&AN Thar

Jetstream Tooling™
(17 1/min)

 LPIRA R

LCMF160404-0400-FT, CP500
f=0.12mm a,=4.0+2.0+2.0mm

70bar

SECOD = s=rmanmsware @mm

a, =5mm

——
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Seco Jetstream Tooling™
SECO T##1%I4H 9 (X2CrNiMo17-13-2)

H 1ISOT] %4l
PCLNL3225P12JET CNMG120404-MF1, CP500
V. =190m/min f=0.1mm a,=0.5mm * 3
SR AT Thar
) 1
DE— 3
G—

Jetstream Tooling™ 70bar
(17 I/min)

— — -

 UEARATINS L REEARYSNETR (AR FHe



Market promotion project
Xian Laite Aero Engine

Workpiece: Casing "
Material: Inconel 718 HRC 40 :
Machine:

Horizontal Turning Machine 20 bar
Existing insert:

DNMG150612-TF IC901/1IC20 XXXXX

Existing Cutting data:
Vc =25 m/min;

Ap = 0.5—1.0 mm;
f=0.2mml/r;

Cutting life time is

About 20-25 min with
A lot of long chip

i JJ R AR

49
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Market promotion project
Xian Laite Aero Engine

We test with our tailor made cooling device with 40-50 bar
Testing tool holder from SECO:
PDJNR3225P15 JET
Testing insert from SECO:
DNMG150612-MF3, CP250
Existing Cutting data:

Vc = 40-60 m/min;
Ap = 0.5—1.0 mm;
f=0.2mm/r;

Cutting life time is also
about 20-25 min but with
very short and good chip

=
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PVD (Ti, AN/TiN

A0 kL R A

o TS2000 ZEEXFEA & A TR 3N TR &%

o TS2500 RGP RAm T, AT, BrEdlE s A
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44

I

EIMKPVD-ER,

HHTHIBAR
2-4 um

FHEELE
6-8 um
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e

0,3
TS2000

0,2

Flank wear [mm]
o
o

0,1

0,05 ~

0 2 4 6 8 10 12 14 16 18 20

Time [min]

v.=55m/min f=0,25 mm/rev a,=0,7 mm, Inconel 718 38-42 HRC

-
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0,25

152000

o
N
|

Flank wear [mm]
o
o

0,1

0,05 ~

0 2 4 6 8 10 12 14 16 18 20
Time [min]

v.=70m/min f=0,25 mm/rev a,=0,7 mm, Inconel 718 38-42 HRC

-
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INCONEL 718 - (38-42 HRc) - 752000

INCONEL 718 - (38-44 HRc) - TS2000

Crperation Internal Turning
Componenat Meuton Insert

Material Incomel 718 (38-44 HRC)
Insert CHNMGIZ0408-MES, TS2Z000

CNMGI120408-xx Competitor S-grade

Orperation External Turning
Component Turbine Fan Disc
Material Inconel 718 (38-42 HRc)
Insert CHMMGIZ0408-MF1, TSZ000

CHMGIZ0408-MF1, CP200
Cutting data Ve 48 & H8 m,/min

£ 0.15 mm,/ rev

ap 0.25 mm

Coolant | Yes

Cutting data

¥ 27 & 44 m,/min
(i 025 mm,/ rev
ap 20 mm
Coolant | Yes

Chanage criteria

Flank Wear

Resulis

Tool life +383%. or Productivity +205%

0~

Tool life (min)
n
I

CP200  TS2000 TE2000

¥ = 48m /min

v = b8m,/min

Change criteria | Flank Wear
Results Toal life +200% or Productivity +20% and Tool life +100%,
28
20 ﬁ
B 5
- ]
E 15 =
- E
= =]
E 10 =
=
5 -
a

TSZ000 TS2000

v = 37m/ min

ve = 44m/ min

i TJE A R AT

61
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NIMONIC €263 - 152000

INCONEL 718 - (38-42 HRc¢) - 752500

Chperation Facing & External Turning
Component Ring
Material Mimonic CZ63 { Precipitation Hardened)
Insert CNMG120408-MF1, TS2000
CNMGIZ04 08-xx Competitor S-grade
CHNMG120408-MF1, CP200
Cutting data Yo 50 m,/min
£ .25 mm,/rev
g 0.3 & 0.9 mm
Coolant | Yes

Change criteria

Flank Wear afier 6 min in cut

Crperation Rough Interral Turning
Component Turbine Fan Disc
Material Inconel 718 (38-42 HRc)
Insert CNMG120408-MR4, TE2500
CNMG120412-xx Competitor Sgrade
Cutting data Y 25 & 50 m/min
£ 0.25 mm,Tev
ap 2.0 mm
Coolant | Yes
Change criteria | Flank Wear 0.2 mm
Results Speed capability +100% and Cycle time -35%

Results

Reduced flank wear and improved ool life.

035 -

03 -
025

=1
k4
T

15

Flankwear (mm )

i
T

0,05 -

Comp. Sgrade CP2Z00 T32000

12 = % =25 m/min

10 -

Time per part (min)
[=1)
T

v = Bl m,/min

Comp. S-grade

TS2500

i JJ R AR
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JETSTREAM TOOLING - 152000

Operation External Rough Turning

o Jetstream Tooling &/
P — T FRI% 41980 it DA R AR
: !’c -_'-_-EE- .';‘.:.['-.El:l T/ TEY li %IJ _t)J ﬁIJ jj

i"];. Z.0mm
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Questions?
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