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Abstract: Single emitter diode laser has better beam quality and longer lifetime as compared with a di-
ode laser bar. However., its application to the material processing is limited by its lower output pow-
ers. To improve the output power of the single emitter diode laser, this paper proposed an optical fi-
ber coupling method for single emitter diode lasers based on the polarization multiplexing. Firstly, 16
single emitters were divided into two laser groups, and the laser beam from the two groups was com-
bined into one by spacial multiplexing technology. Then the beam was combined by polarization multi-

plexing again. Finally, a focusing system developed by ourselves was used to couple the combined
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beam into an optical fiber to improve the output power of the optical fiber coupling module. Experi-
mental results show that the laser output of the module can reach 67 W from a fiber with a fiber core
of 200 ym and a Numerical Aperture (NA) of 0. 2 when the working current is 5. 8 A. Moreover, the
coupling efficiency of the module has reached 84 %. This high power LD module can meet the require-
ments of plastic processing in power and beam quality.
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Fig. 1 Polarization beam splitter of multilayer films
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Fig.2 Transmission and reflection curves of PBS
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Fig. 3 Principle of two focus modules
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Fig. 4 Simulated intensity distribution of two mod-

ules at focal plane
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Fig.5 Simulated divergences of two focusing modules
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Fig. 6 P-I and E-I curves based on measuring values

S PTG 2R 5 BT A R AT O 2 Y 32
A

(D2 - 5256 P BT A~ T PRROE A8
PREEM - ME R 97. 800 . XFERL A — 3 &
i i 4R 2P I 408 K A T O AT i A 5 RO Y
375 o A0 S AR AE — S P RE RS FE T

(2) 72 5 14 5 o7 2K 91 o 1 2 A 45 2k
i FZ Rz e AN g FAC I 2™



55

ARUEDE L A TR IR ST EOAR 8 SR BEO LI TOLEFHE 5 Btk 1141

PEAR 1) PR 2R 22 L Gl HAE £ 0.5 mrad 3R] O-
PHIR 2> 5] 59 56 5T 23 A 4300 A5 2 5 A0
L 700 A B OO 2R AT IS L i o R 7
B A A S O A E B DR T 1) B4 K R
H 3 mrad, KT BB . X EEEH T HEIMNEAE
[ ek A e i e R AR A FAC Az 1 3 i)

& 7 CCD 4 iy 5t o o 1A
Fig. 7 Beam collimation measured by CCD

Z-intensity coniour iine

K8 RESLBER A

Fig. 8 Profile of spot size after beam focus

(3 AEE AR BOG AR Be s i AR TRLKE BL I 1 B
7 A 9 L O AR TR K Y- D ) i 5 B AR

S E Wk

[1] DORSCH F, DAIMINGER F X, HENNING P, et
al.. 2 kW cw fiber-coupled diode laser system []J].
SPIE, 2000,3889. 45-53.

XFE SAC fE& il = w8 25 . S 30l Hok
o Y LT 12 il T ) DG TR L BRI B A R R 22
MAEY A2 A2 g ) 12 22 193 K 2 OB BE R
SPAR R AE IR AR I R v (A SR AR O AR R L AR
B R T BRI AR, 3X ¥4 40 BE 1 7E G 21 1Y 1% i 2o 72
PAAERE

Kl 8 % Focus Monitor Y63 i & 73 #r4Y
W2t 1) 6 28 i T A2 1) SR AR DGR OG5 3 A . IR
TR DU PR O B RS 58 A 6 BE R ST
JUT-AHAE

P9 Suar i i 3RAS (Y Ot BE RS B

Fig. 9 Profile of spot size of fiber output

B9 R ol 21 B Y D' BE ik B2 o3 A 1] . e i
Matlab 4b B AT LUF H 38 i Ot 45 1% iy Je Ot 5 23 A
B2 N XS o S B A I D e o S R N D B
Ao AR ' BRE ) A /N A 2R A DI TR R R R i 1 0
AHIR 22 25 5 T Y R

R SCR A~ S MO A8 i PR 52 T PR 52
BT 16 HUAT L R EOE R ROL LIRS B
PP RBOLAS R HHT LA 5. 8 A BT il
AN 200 pm (NA i 0. 2 (6 25 i fag i 2 R
67 WL GK 8404 BB AE DG TR A )
FRBLR T AL FUREIN TR 5 T ER

(2] ZF.TER. % A2E. 5. B0 B ARG
FE[J]. #ok e &, 2007,28(4) :68-69.
WANG X, DING G M, LIU H X. Investigation on
laser welding plastics technology[J]. Laser Jour-
nal, 2007,28(4) :68-69. (in Chinese)

[3] WERNER M, WESSLING C, HENGESBACH S,



1142

s

% TR

%21 %

[4]

(5]

L6]

7]

etal..100 W/100 pm passively cooled, fiber cou-
pled diode laser at 976 nm based on multiple 100 pm
single emitters[J]. SPIE, 2009, 7198 71980P-1-
71980P-7.

PIERER J, LUTZELSCHWAB M, GROSSMANN
S, et al.. Automated assembly processes of high
power single emitter diode lasers for 100 W in 105
pm / NA 0. 15 fiber module[J]. SPIE, 2011,
7918:791801-1-791801-8.

BT L BUE R R O LRI RCE SR
BOCH B HARB T[], F B #ok, 2011.38(2):
0202010-1-0202010-6.

PENG HY, GUY Y, ZHU H B, etal.. Study on
beam shaping of high power diode lasers[J]. Chi-
nese J. Lasers, 2011,38(2):0202010-1-0202010-6.
(in Chinese)

EAM, R EMH,FAHAE. F. 880 nm P RIRFHIEA
FIBE ROCF G BET]. k¥ 4% T42,2010,18
(5):1021-1027.

WANG X P,LIANG X M,LI Z J,et al.. 880 nm
semiconductor laser diode arrays and fiber coupling
module[ J]. Opt. Precision Eng., 2010, 18 (5):
1021-1027. (in Chinese)

UM A FER, F. 808 nm T LYK
AL ERBOLICIRLT ] K HE 42,2011, 19
(2) :452-456.

fE& BT -

REEK (1984 —) . L. HMHKFE AN
+.2003 FE FRHFEH T REHRG %L
AL, F BN R IR L R PO
TG HARMSE . E-mail: zhbciomp
@163. com

Ze4fE 4L (1983 — ), 4o, i b ik A, A
+.2011 4 F A6 Tl K 2% 345 fi -
I ANE R IE N b A s a5
5% henryhulm2003 @ 163.

%%, E-mail:

com

(8]

[9]

[10] EmeA2, MAAH, Kk, 5.

SHAN X N, LIU Y, CAO J SH, et al.. 808 nm
kW-output high-efficiency diode laser sources|[]].
Opt. Precision Eng. , 2011, 19 (2) . 452-456.
Chinese)

JR4ESE A &, Y A, 5. 808 nm Al 980 nm
FHRBOREFE R KA RARLT]. bx HE L,
2009, 17(1):8-13.

GU Y Y,.FENG G ZH, SHAN X N,etal.. 808 nm

(in

and 980 nm high power laser diode stack with wave-
length coupling [J]. Opt. Precision Eng. , 2009,
17(1):8-13. (in Chinese)

AR R M AL F. A RRESSELE A
PR WOCE B BRI [T, &k F R, 2012, 33
(6):651-659.

HAO M M,ZHU H B,QIN L,et al.. Reaearch on
high brightness fiber coupled diode laser module
with hundred watts class output power [J]. Chinese
Journal of Luminescence, 2012, 33(6):651-659.
(in Chinese)

1R 50 B 2 SR O
FESCLF R A LR [T ], &k % 4R, 2012, 33(12):
1335-1341.

WANG P CH, HAO M M, ZHU H B. et al..
High brightness fiber coupled diode laser module
[J]. Chinese Journal of Luminescence, 2012, 33
(12):1335-1341. (in Chinese)

FBEABA(1984—) . B Nk AL 1
+:,2006 4E TN Sl KRG E L
A, EZ N R I 2 FRBOG S 1Y
LR A Ko R BE5E . E-mail: ci-
omp2007@163. com

& HA96I ), L RIITE KA B
85, BN F R IR I B & %
Je s X i 5 T B WF5E . E-mail: qin-

liciomp(@ yahoo. com. cn



ARUEDE L A TR IR ST EOAR 8 SR BEO LI TOLEFHE 5 Btk 1143

TREB(1965—) , B AAMREIMTA L BF5E
B A S 00,1999 4EFrh BB K &
YR ITARAR I L, N FE R
JEHL T A R AF 7 i 89 A 58 . E-mail:

ningyq@ ciomp. ac. cn

FEILFEA946—), B, FHMEF 22 N5
BRI, FENF R R ES
PO 78 e H R 7 TR BF g8, E-

mail: wanglj@ ciomp. ac. cn

Xl =960 L, HHREKHE A B
55, BB NG R TR SRS
HARMBFSE ., E-mail: hx5252@ sohu.

com

(BT REWT FEHEH)



