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Abstract The major drawback of high power diode laser systems is their poor beam quality, which can be improved

by beam shaping and beam combination. With the high wall-plug efficiency, high power laser diode developed rapidly.

Base on bars rated to 60 W and 57% conversion efficiency. vertically stacked arrays (twenty bars) of such

configuration are demonstrated with rated to 1183 W. The beam quality of high-power high brightness 880 nm laser

diode source is improved with beam shaping. Beam parameter product of 79.3 mm « mrad X 81.2 mm - mrad,

electro-optical conversion efficiency of more than 45.8% and continuous output power of 1 kW are demonstrated.

This laser can be directly applied to cladding, surface hardening and other fields.

Key words lasers; laser diode; beam shaping; high power

OCIS codes 140.2010; 140.3300; 140.5960

1 5l 5

43k . 7 SHEDS (Super High Efficiency Diode
Sources ), BRIOLAS ( Brilliant Diode
WWW. BRIGHTER. EU(World Wide Welfare: high
BRIGHTness semiconductor lasER for gEneric

Lasers ),

W75 B #5:2010-07-21; d 2 & 0% B 88 .2010-10-11

Use) Z 01 H B ST R I3 S (R3O 9 0F 58
T ERMBEA 30 TE T it SR L 5800 1 e
DA PR T RARMOCR . R AR T IR BOL &% 9 R
FH A T84 5 B 43 O Y T 42 10 2 T ik iz [
PRBOLAS CEF ROt AR s 14 N R i 1 't U TE 4

ELTH - PEHBEREELCEREINMES DU = WA0N TE. S MAE 5 b E R 2B b it & ETH
(2007SYHZ0030) B} 3735 [ br & 1T H (2006DFA12600) 75 k4 BH T 4 K 35 4 (20075001) Fi A [ B 27 B 2% 45 7 56 0F 5% 13

H (61501060108 ¥¥ B i &1 .

EER N - Z AT (1983—), B LR A, B2 P ERBOE AU S )y WA BFJE . E-mail: imphy@163. com
SRS £ FE 946, 5 AFIE 5L 1 A S U, A2 S ARO B I T AR S D TR B

E-mail : wanglj@ ciomp. ac. cn

0202010-1



i

# ot

A B SR EOC R B 2 5N HE
[E] A ' A B8 5% 5 A 2 S AR VO A8 W RO I 53 i
I 5 T N EAT Hlz i AR OGS S LR B AR
R AR S R A% AR TN DG AT il iz 1 [ 4 B0 4
T 1) Tl o T DA R ] g P 6 43

TEAh Iz [ ASOE &% J7 . B Tz ot 58
SO Z [E] Y g 22 G 6 se i %) KL 7E itz
[ A ' 25 1 o R v A A Y T e AT TR B
O it A A 7 A A i R A 7 A Sy ™ R ) O
PRRGE RN BR T SO i A R L B0
BRCRFOCR Y ONAE W 2 K., S5
808 nm > T K F oL HhiE Nd: YVO, &b & A Lt
880 nm FIRBOIEHIZ Nd: Y VO, 0% & A& 7T LI
IV 5 e A A% L /I B 175 0 BRI ARG B A0 I
T el ] 44 38016 i 2R A5 R 2l 8 i ol o BT & BOG
W

AT ) L3 0 1) 2 RO AR T R R E
HRBIL K L B8 WIS, — A6 T4
G TG . A TS L R AL
B BTV AN RO O A AR B 0 LR L XRHEOG AR
(4 O AT RO A I RO RS R SRR
BRI ISR S TS R A
YL WG RE A R T B WO AR B 1
HRRE . BT E TR S AROE E UE 5 O T U T
AR 1y 1 J 0 78 S ALY Jy 1 A st Tl K 2 B
Tl A B A 2 AR O A i ) AR 31 kWL (H R
WA SR IE 2Ry R T R R T KR
TR 2 kW R EOGH B s 20K
B SR OB A R & /N F12 mm + mrad ™,
[ A0 K Ty e RO & 10 i s D 2R B LT B
I Kt )R AT LK B0 BL S, TRUMPF 24 7]
FIBRAE A RS20 T3 kW2 SR O & L Bl
Jii 3% #1130 mm + mrad™®; Limo 28w #| FH £k B &
WL 71200 W2 AR BO0 i s % o 6 5k F)
22 mm  mrad™* ; Laserline A& F) & ES R SZ W
T5 kW By 2 T B0 i om, Ot ol B i GR B

40 mm * mrad,

AR SR S 60 WL B R K B 57 %
(11880 nmA LA G AR FOL bar 4%, il i LR EEIE
BORCE T HOE A8 B 7 1 R R .

2 OLHEIE
2 R PO s AR PR R D7 1] O IR BT A 22 1R
K LA880 nm2 S AL A% S ], WOL 2% 7E P A
A RS 1.5 pm, bar 25 B 58 1 em, B Ny
2 mm, T4 FARBEOE S bar LA 19 A ROGHIT,
B ROGHITH R ST 135 pm ., &G H T 2Z 18] 1Y 4
JAR500 e, AH R 1Y & A 457 X 87 (90 0 g ) .
i H1D'6 2 BB (M ) R 7 2 S A ' o0 0 1)
WS HBE R
Mapp = wy X 0,/2, (D
Hp w, WOCBERIEEAE .0, Wi K. 5% X
BRL16 ] aT LA by ' i TR0 il 0 1) #89 ROSE B 2 HI A
Ao PR b 7 1) G PR B R
Mgpp  =1.5 X 107 mm/2 X 45 X 17. 5 mrad/2 =

0.29 mm « mrad, (2)
Mgpp , =10 mm/2 X 9 X 17.5 mrad/2 =
393 mm « mrad. (3)
880 nm O i I AT S5 AR BRI % 016 RS Ry
Mypp ¢ = A/ = 0. 28 mm + mrad. 4)

PR T 1) 08 ' TR BT B A 42 A SRR B L H R
RHAAARK AF] T2 SR BOE & bar K AE T H 7
T ) 3 B T T R L il o T B X bl B & A AT
FE 45 o WAl T 1) 2 50 A 5 08 il o O o Jo 2%
ot o %o 1 Tl e ) O R AT o L R T
bar 2% 198 & 6 DX 48, S AT B i/ 48 Bl )k
o BRI ST R O A AR AT P08 A o L P
J7 ) & F A 32 B (EFL) 470, 91 mum (el o B
BRSO A AT A T A8 Bl ) J2 R R 5 0
f—En EFL 2. 2 mm 11805 B8 M 5 %O 2% 1F
A7 UE B R SRR A 40 A5 2 v S i o) k10
B 1 s Pl oy ) & 5 A2 mrad(90 Yo gE D) L 12
ah 77 18] % 8 54 mrad (90 % BE ), AH N 119 96 3R 5
1R,

F 1 fEECHTE 880 nm T RSO AR 1 U

Table 1 Beam quality of 880 nm diode laser before and after the collimation

2w, /mm 0, /mrad Mpp / (mm « mrad)
Before collimated in fast axis 0.0015 785 0.29
After collimated in fast axis 0.7 2 0.35
Before collimated in slow axis 10 140 350
After collimated in slow axis 10 54 135
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Fig. 2 Lateral displacement of a ray by a tilted plane

parallel plate
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Fig.3 Principle of the diode laser beam shaping.

(a) beam before the shaping, (b) beam after fast

axis shifting, (¢) overall beam after shaping
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