FE: FERFER
Eh: FERFREELFRHEINSHERRM

FE R LRSS
FiE: HEHK

BTPRTE | BEREAT | English

Je2F R % TR 2012, 20(3) 455-461 1SSN: 1004-924X CN: 22-1198/TH

AWIEF | FMER | SRR | mgdek [TERATI] [

BRI 2

PO T S SO 8% )06 U e

I et et et ookt a2 Fa et

1. bR TR WO TRBIFEE, Jbst 100124;

2. A E BHHBAT, 1% #Y 261300

PATE . S EER IR RO N 7 sk SO A8 P AN G IR RS (B RS ] BF T e 8 42 S 6 RS 60 R 00 B
SRS A RO T 7 TR I HZEMAXO 2 B KB SOt e, (RO . L. SRS ) 3, S Bl T
LT IRDEBER . SC8 R 16 Moar 2 i B980 nmk: SRS M, BN 6.4 A,k TAE LA H84.8 A, I Kl T h1
280 W, 3 1 HL- Y Bl R H58.9% . W 1S5 WAl & o/ T-4 mrad, B & B/ T-20 mrad. STk S5 0 %800 B FEEAT Y6 AU T
F AR B SRS T T 1 031 WSOk, S 4 B85 5 300 mmist {3 A6 BE /U <1i51.2 mm X 1.5 mm, R % F 3.8 X
104 W/em?2 WTUUH Fa R Em . &4t Hami G ame:.

S BOUINT RESAEOLE ORI OWRFRE MR

Beam transformation of diode lasers used in laser processing
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Abstract: As diode laser processing for different processing technologies demands different power densities and spot
sizes, this paper researched how to get focus spot outputs with different sizes by adjusting optical path design to
meet the requirements of various laser applications. By using ZEMAX to simulate the diode laser optical path, including
beam shaping, collimation, focus, etc., several kinds of spot outputs with various sizes was implemented. In the
experiment, a 980 nm diode laser stack with the superposition of 16 bars was used by a threshold current of 6.4 A,
the maximum operating current of 84.8 A, maximum output power of 1 280 W, and the total electrical-optical
conversion efficiency of 58.9%. After collimation, the divergence angles for the fast axis and slow axis are less than 4
mrad and 20 mrad, respectively. Finally, the experiments were performed on the diode laser stack by the beam
shaping, collimation and focusing, and a power output of 1 031 W is obtained. Furthermore, the focused spot size has
been 1.2 mm ? 1.5 mm and the laser power density is up to 3.8?10% W/cm? when the focal length of focusing mirror is
300 nm. Results show that the laser stack can be used in remelting, alloying, cladding and thermal conductivity-type
welding for metal surfaces.
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