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5 1kHz

50kW IPG 

Photonics

10 M2 33

4kW

Q

4kW

50kHz 5~15ns

35ps

800fs 1MHz

1mm

LASIK

OCT

GPS

GPS

1kHz 5

1mW~1W
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Darryl McCoy Marco Arrigoni Coherent 

-

830nm 10mW
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800nm

1250nm

1

1/ 4

[1]

100mW
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CARS

2840cm-1

CH

MPE

2

MPE

1000nm

Chameleon Vision

2 CARS

3 Fan-poled OPO OPO

2840cm-1 CARS

18W 532nm

680~1080nm

Chameleon 

Compact OPO

1080nm

1600nm

fan-poled 

OPO

OPO

OPO

3

1. I.H. Chen , SW. Chu, C.K. Sun, P.C. 

Cheng, and B.L. Lin, Wavelength 

dependent  damage in biological 

multiphoton confocal microscopy ..  

optical and Quantum electronics, vol 

34, 1551-1266 2003).

2. 4 .   V. V.  Ya k o v l e v,  A d v a n c e d 

I n s t r u m e n t a t i o n  f o r  R a m a n 

Microscopy, J. Raman Spectrosc., vol 
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Superscan-II
Peter von Jan Markus Axtner Raylase

Raylase

Superscan-II

Raylase Superscan-II

Superscan-II
Superscan-II 1)

10mm 15mm 20mm

30mm

Nd:YAG ( ,2 ,3 )

(800~980nm CO2

1 Superscan-II

/

Superscan-II

2 Superscan-II

 2

SuperScan-

II 

 31 Superscan-II 

1 Superscan-II

2 SS-II SS-II-LD SS-II-AC  
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FEM
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23
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1~2
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 5b

Superscan-II

Superscan-II-LD

FEM

6

4~8

x=125μrad 

y=145μrad

 7 20

20μrad/K

< 0.005 %/K

Superscan-II

 4 FEM

YY

X X

5a 5b

YY

X X

 7a 7b

40

24

200μrad

T � 1
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OSA203
Thorlabs

Thorlabs OSA

-

Thorlabs

FT-OSA

/

Thorlabs OSA203

FC/PC 50 m

Thorlabs

OSA203

0~ 40mm

He-Ne

OSA203

OPD

OSA203

1550nm 60pm

0.2pm

OSA203 He-Ne

1 OSA203

2 OSA203

OSA203 USB

OSA203
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nm cm-1 GHz

OSA203 1550nm

60pm

2pm

0.2pm
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3 1550nm ASE

Labview C C++

C# Java

Labview

3

1550nm

http://www.rfhlasertech.com

Add: M-10
Tel: 0755-86375012,18928466502,86375016
Fax: 0755-86028961
E-mail: sales@rfhlasertech.com 

1 354.7nm,
200kHz

2 ,
3 M2<1.2

4 

5 Q

6 RS232

7 

Excellent355, 355nm (2w-5w)

MBurn355, 355nm (0.5w-1.5w)
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CIS

CIS

Gerhard Heise Helmut Vogt Andreas Heiss Heinz P. Huber

40 [1]

CIS Cu(In, Ga)(S, Se)2

13 [2]

/

0.5m 1m 5mm

1 CIS

P1 P2 P3 P1

Mo p P2

CIS ZnO

n P3 n

 P3

5mm

P1

P2 P3

P1

100kHz
 [4,5]

P2 P3

P2 P3 [6]

P2 P3

CIS CIS/ZnO 50~70 m

150~250 m

1m/s

300 300mm2

2 High Q 

n-

Cell n+1P1 P2 P3

CIS

p-

SiN

1 CIS
1 m 1~3 m CIS 1~2 m

P1 P2 P3 [3]
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2 CIS P1 P2 P3
P1 P2 P3

P1
30 m 50~70 m

150~250 m [7]

3 P1 15m/s

30 m [8]

Laser 1064nm 10ps

950kHz 30W picoREGEN

P1

3
[9]

950kHz 15m/s

10

FBG

248nm

P2
P2 n ZnO p

P1

P2

1064nm 10ps

100nm CIS

CIS

CIS

10ps CIS

0.1J/cm²

950kHz 4m/s

P2

ZnO

P3
P3

ZnO P1 P3

15m/s

P1 CIS ZnO

ZnO CIS

P2 P3

100 m

P1 P2 P3

4

P2

ZnO

15%~20 2011 9

Position 1

Position 2

P1

30 mm

30 mm

30 mm

P2

P3

100500-50-100

-2

-1

0

1

-3

-2

-1

0

1

-3

-0.2

0.0

-0.4

30 μm
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eX
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1 12mm

2

a c

2
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1 2
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eX
40

eX

1

2~3

1

2

3 4

3

5 6 6mm

10mm

10mm 1s

2mm

4

12mm

7 8

16mm 22mm

22mm

1.5mm

2/3

CADCAM

1
12s

3 10m m
1s

5 6mm
0.5s

7 16m m
8s

2
1s

4 16mm
1.5s

6 10mm
0.8s
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12s

2
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CADCAM CamMagic LA

3 CamMagic LA CADCAM

3

eX

Superscan-II-AC

50μrad

Raylase

SP-ICE

RayLase

Superscan-II 

FEM

  

50%~60%

30%

SiC

30mm Superscan-II  

550μs

 430μs

Turboscan-30

800μs

Raylase SuperScan II
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Mohammed Naeem GSI JK Lasers

1

�  

�  

�  

�  

0.1mm

�  

1

Nd YAG

1

1 > 1kW

CO2

Nd YAG

m

10.6

1.06

1.07

0.8~1.0

0.1~0.6mm

0.05~0.16mm

0.1~0.6mm
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的激光熔覆（细线和粉末填充料）系统（见图 2）。当然

也有各种粉末喷嘴适用于不同的应用。横向喷嘴将粉末横

向引入金属池、进入聚焦激光束的路径。横向喷嘴的主要

特点：

•  粉末引入角度 50~80°

•  小喷嘴射设计（宽 3mm）更易于接近加工工件

•  提供不同的喷嘴类型，如圆形或矩形

激光熔覆过程中使用的第二种类型的喷嘴是同轴喷嘴，

这种喷嘴能将粉末与聚焦的激光束同轴引入金属池。同轴

喷嘴的主要特点：

•  能够实现 3D 激光熔覆

•  适用于产生较窄的沉积轨道（<1mm）

•  集成气体屏蔽，减少熔覆工件的氧化

细丝导入系统通常通过精密的导向及与机械导入器对

准而进入熔池（见图 3）。

激光熔覆应用

三激光熔覆广泛应用于汽车、机床、航空航天、医疗、

 
 

 
 

 

聚焦光学元件  

同轴气体喷嘴
 

细丝喷嘴 

图3：细丝导入系统建立案例。

 

透镜

细线

熔池

沉积材料

放射对称性
粉末

同轴粉末流
同轴喷嘴

冷却系统

保护气体

注入喷嘴

横向注入
喷嘴

粉末流

激光束

图2：用于激光熔覆的各种类型的喷嘴。

 

图4：增加曲轴的耐磨性（光纤激光器实现）。

图5：水轮机叶片修复（光纤激光器实现）。

图6：图中的裂纹是通过添加细线的激光熔覆方式修复的（连续Nd：YAG激光
器实现）。

 

 

 

  

裂纹

工厂工程等诸多领域。激光熔覆（粉末或细丝）能满足用

户对工件的多种需求，例如提高耐磨性和耐腐蚀性、裂纹

修复、受损表面修复、加工不合格零件的修复、快速制造

等。图 4-6 给出了激光熔覆的一些应用案例。

总结

激光熔覆不但为工件修复提供了新方法，同时还能

增强工件表面的耐磨性能。针对激光熔覆应用，JK Lasers

公司提供了一系列低功率和高功率连续波光纤激光器以及

灯泵 Nd ：YAG 激光器，而且还帮助用户提供加工过程开

发工作。
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8
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P1 P2 CIS 15.8
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 2015"; www.epia.org/publications/epiapublications.html.

2. M.A. Green et al., Progress in Photovoltaics: Research and  

 Applications, 19, 5, 565–72 (August 2011).

3. G. Heise et al., Appl. Phys. A: Mat. Sci. and Processing,  

 104,1, 387–393 (2011).

4. V. Probst et al., Solar Energy Mat. and Solar Cells, 90,   

 18–19, 3115–3123 (2006).

5. B. Dimmler et al., Conf. Record of the IEEE Photovoltaic  

 Specialists Conf., Lake Buena Vista, FL, 189–194 (2005).

6. A.D. Compaan et al., Opt. and Lasers in Eng., 34, 1, 15-45  

 (2000).

7. G. Heise et al., Progress in Photovoltaics: Research and  

 Applications online, (2012); doi:10.1002/pip.1261, or   

 http://onlinelibrary.wiley.com/doi/10.1002/pip.1261/  

 abstract.

8. G. Heise et al., Applied Phys. A, 102, 1, 173–178 (2011).

9. G. Heise et al., Physics Procedia, 12, B, 149–155 (2011).

10. T. Dalibor et al., 26th European Photovoltaic Solar Energy  

 Conf. and Exhibition, paper 3CO.2.1, Hamburg, Germany,  

 2407–2411 (2011).

11. H. Vogt et al., 26th EUPVSEC, Hamburg, Germany, paper  

 3DV.2.9 (2011).

4 14.7 a
P1 P2 P3 b [11]

a) b)

P3 P2

190 μm

P1 P3 P2
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Marco Holzer Franz Lehleuter

Eberhard Kammerhuber

Graebener Kapp

TruLaser Robot 5020

TruDisk 6602

1

2 TruLaser Robot 5020

Markus 

Lindemann

50kJ 20ps

SCARLET

X /

SCARLET
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F-mount

400/440 m 10~20W 808nm 9xxnm

F-mount

www.focuslight.com.cn

TECHSPEC
TECHSPEC

17

f/1.4 f/8 16mm 25mm 35mm

f/#

www.edmundoptics.cn

ML3015NX-F

70%

ML3015NX-F

ML3015NX-F

www.mitsubishielectric.com.cn

FL020C
FL 020C

8 1 3 m m 1 0 5 6 m m 9 4 5 m m 

(L W H) 2kW

100 m

QBH

 FL020C Ro�n

FL020C Ro�n

CNC PLC

Ro�n

Ro�n www.ro�n-baasel.com.cn

Vivo
Vivo

360~2,000nm -

2,000 Vivo

Vivo 90

1ms

Vivo RTL-stage

www.OceanOpticsChina.cn
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 PL TB450

TO56

450nm

1.2A

1.4W

1000lm

PL TB450  40 C

10,000

www.osram-os.cn

0.9~1.7 m TECHSPEC SWIR

TECHSPEC SWIR

(SWIR) 0.9~1.7 m

25mm 50mm

50mm C

F M42 x 1.0mm SWIR

800nm~1.8 m

SWIR f/#

  

SWIR 25mm

SWIR

www.edmundoptics.cn

Exemplar

Exemplar USB 3.0

900 / 16

14ns

1ns

Exemplar CCD 1ms

Exemplar

200~1050nm, 0.5~4.0nm

www.bwtek.cn

500W@800μm  
 DILAS

808nm 940nm 976nm

800μm

0.22

500W

QCW

30%

DILAS www.dilas.com.cn

 
 LMV1000G

Nd YVO4

1064nm

50%

ABS

 

LMV1000G 20 m

100 m

20 m

2D TrueType LMV1000G

Miyachi Unitek www.miyachiunitek.com
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