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I HAS Ao s TR S| Sk AE Yo Yt FUHA o & dnbabA o] Aatel] GlojA A
S22 wiEs)e A5 AdE (Chip breaking) 287} glEd dlo]AE o] &3t wAEA 0= Hdo] 7he
3o g}A ofet,

2) 71APFgll 2483k 57 (equivalent tool—equivalent process): #°] 4] 7}g71&2 71&2] /1A o2 7}
SR FA7EA G I gl tEA Q] Fopr Hlol A AW, e B Ak} k2 opr) §lok

(3) 71AI7 Vgl 718 o2 A4 758 374 (additional tool—enlargement of available technology): £ % &
£l Ago] 7Fssh e AARA 7o) 7hs3)] whitell AAIA a3} #of
9)
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Applications of lasers in manufacturing '
Laser-only process i Combination with cutting technologies '

e

7t

Of

g8

Cutting ; Equivalent tool Addition tool

- Drilling SlppoTEY Sl I cutting I joining, surface T
- Cutting

- Scribing

: Ig;nef?ggm Chip breaking Extending possibilities

Joinin ¢ LAM * Process | Material [ Geometry
- Wal di% - high-strength

: Solderi?wg alloys Examples

Surface treatment | | - Castings Turning, milling

- Hardening Reerdmics Stamping and Grinding
- Remelting o and laser caving and

- Alloying Timsoranitiod cutting | welding, d_riiiing, hardening
- Cladding i hardening

Laser process Useful in Process enhancement in Simultaneous®

Turning Milling Technology  Materials Geometry

Equivalent processes

Drilling L] L] L] L] L ]
Cutting ® O o L)

Caving

Trimming } 1 ] L ] s} L ] L ] ®
Marking

Enlargement of available technology

Welding® ° ® ° ® o
Saldering” ® ®

Hardening ° L] L] o o]
Remelting o] Q L]

Alloying

cmdding"} . @

Assisting processes

Chip breaking® L] L] L] L]
Laser-assisted machining® L] L] L] L] L]

“ Additional tool support necessary.
* Additional material support necessary,
“Additional workpicce handling necessary.
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715 o] &3t dlo|A dA2, S, 44, ¥ vHE S 2 7l A ol gk A7-E sk Yl @lolA H3F
7Fe7] AL Tl = AA 9 AR A Zles BArstal ok 19 2% IFSWoﬂﬁ @A]ﬁﬂﬂz‘& glojA &
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3 | US6,606,630B2 | 2003.12.23 | DaimlerChrysler AG | Milling Machine and Milling Process
4 | US5906450 | 1999.05.25 | SoceteNationaled | o ) csisted Milling Process
Etude Et de

Cutting Tool Precision Turning Method
5 US 5,859,405 1999.06.12 Daimler Benz and Appratus for a Heat Treatable Steel

Workpiece
6 US 5,160,824 1992.11.03 MAHO Machine Tool for Laser—Beam Machining

of Workpieces
7 |US 2004/0104207 A1| 2004.06.03 Jinn—Fa(Tw) Laser Assisted Maching and Devices
8 |US 2002/0153358 A1| 2002.10.24 | Toshihiko Inou(JP) | Laser Beam Hardening Device

Machine Tool for The Processing of

B 2002.05.

9 || Elhessiesial LA Dol Clilel Workpieces with Cutting Tool and Laser Beam
10 | US Des. 344,393 | 1994.03.08 | Jeffrey W. Lawhorn | Laser Lathe
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Hardening of a
turbocharger shaft

Laser beam hardening infegrated
i & turming center

Cross section of the laser hardened zone

O3 3. MARE A3t o] X 27 0| AEH o (IFSW) 2 4. Yo|X 5&t87|E 0|88 EHE 2| 7|= (Fraunhofer USA)

J8 5 A= 30| X ofEd|o[40] ZRHE H[0[K J2 6. 2l0|X olg S St Mo MAEY
S87127|(Deckel MahoAt) (Purdue Univ. )
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