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Turning of difficult-to-machine materials with active driven rotary tool
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(Special Metals)
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* CNC Milling Lathe

CNC Milling Lathe
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Wirlic AlSE 304, 5= 1.0 mm,. F= 0UT25 mmfier, = 500mier-S, Dry
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Liguid nitrogen dewar Digital oscilloscope
InSb detecior
InAs detector
Glass fiber

ted structure.
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Object Target area (BaF; lens)
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800 T T Workpiece AISI 304, Inconel 718
| . : ] Diameter d, 69 mm
© WU o Eﬁi},‘ﬂg ] Cutting width . 40 mm, 25 mm
600 —: Theoretical 1 Tool
< s00f ] Material TiAIN-coated carbide
] Diameter dy 15.8 mm
© 400} B Operating parameters
% 300 N Cutting speed Vi 30 - 300 m/ min
13 Specimen:TiAIN—coated carbide | | Work re\_/olutlon speed n,, 150 — 1500 mln_’1
£ 200} Fiber—coupling a1 Tool peripheral speed v 0.05 — 300 m/min
= Rotary: $300 um 1 Tool revolution speed  n; 1-6000 min-"
100 Fixed: $500 pm I Revolution ratio n./n,, | 1/1000 — 6/1
L n n n n 1 Feed f 0.3 mm/rev
%.0 0.2 0.4 0.6 0.8 1.0 1.2 Depth of cut a 1.0 mm
Output voltage ratio  InAs/InSb Cutting fluid Dry, Biodegradable oil (MQL)
Calibration curve of pyrometer
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(a) Insert: Cemented carbide (K313: Kennametal) ) ShED{HS (External)
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Cutting point temperature 6,

Tool: TIAIN—coated carbide

otk prasses alwiit Work: AISI 304
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=18
Cooling time t ms
—5700

oo 10BN w0 b=27p o™
= Ny, N=1200 min™ $=90° ! & i

=377 m/min - 3 mmirew
] 500F | a%0.5 mm ] /4 3 g= 30 ceh (MAL)
= | f=0.125 / n |
o | D mmirev Cutting point $=0°
g 4sof | = E in fi 10
£ R Sensing fiber
g 76, E
8 400f ] E -
ol Work: AlSI 1045 O s
,E% 350 Inser‘t: Carblde‘ ) E Healng

0 90 180 270 360 530, S0 100 150 200 300 Hesting-cooling model

Tool rotational angle from cutting point ¢ °

Peripheral speed of o0l % mémin

Dplimum relalioral speed of e loal
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Tool revolution Ny min™
0 00 1000 1500

¥ = 100 minan

Tool: TIAIN conted carbide
= Work: Inconel 718
S o O Biodegradsbility oil g,,4 = 27 milh
O Endvion oil gay = 27 ml/h

{ e = 540 mih )

o’
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Tool romtional speed Iy minun

Flg.4 Change of ool temperature ngninst 100l speed
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Work: Inconel 718, n,=n,, a=1 mm, f=0.3 mm/rev

1 mm

0.5mm

(a) MQL, v,,=30 m/min (b) MQL, v,,=150 m/min
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