


Wt R = 2019

\.EISB[ FUEUS[:[]I]
.

3B -
ieligies U\
B IRRITISBAEN SCHIBEr= £

IASH -FilsRPL

MEERTREHERZL. MEL. FHELNFTRELE, BFREEEFTERTMIHARRE
HTESHENR, BXFEALEEBREXLMIHEAR, EMMFEEERHRSIZEAMIFEZEEEF
SIESISEZHM A, BEMNERREIR (ACT International) 5 (#3¢i5 ) (LaserFocusWorld
China) EHHEN B ARBEZRIISI (LaserFocusCon), BEXEFHEEFREEFE L SCIOE,
FORAEMRY, KASBL “ MAFRITESEAMICHIEETL 7 AT, BEIARABESTS
ICHIE m—#, RERTHARABNME L ZHFENKMERES, FHICHIESIIT
EEEE. BRMCIFE AL,

RNEH
FHEERERIREE EEREHEMBEERIE
ER. FR. BRMEEEE PCB/ SRt EERAIEFL S VIR
B ST B ERFTIR S REX 3C HliE Ry RESL I THA
WIS FRIYLEE ARSI T R 5 HABAREFINHE PRI N AES

£i0Ei1: WEIESE  Hatter Yao 13917713422 Z g Amber Li 18201790167

F B REWEE SHEFEGL LFWCA RS LFWCHE#ZA

ACTy M MW R gc cmues
/ LaserFoeusWOnIT cina CISE | mE%ES

www.laserfocusworld.com.cn/LFC/2019/index.html



el k0 by by e = A 7 S

ZE8, 158K

A A 2341,

EredmhEl BTk RE I
T I A 4L, $R (A TR RS 3
HXFSOEMER AN A RS

S,

<> CAMBRIDGE
@& www.cambridgetechnology.com tf TECHNOLOGY

2 scanners@cambridgetechnology.com A Novanta Company




R,
lﬂSBI‘Flll}lISWIlﬂﬂ China B 20104 7/8 5 S

23 HEE
I
MR TV R A
I EREMET RS ESEENENE A, EEMNSEH TR IENIREIN,
BT B RS USRS L A R 5K .

BRI

26 RN
WO R R BT R T A0 A
REZIRTNATAR, DBENARE. REN

517 X a 4R d/ Nd: YAG/Cr'*: YAGEIMXTEE , TERIEMNRARIRI
i _ o _ it MEERATIET IR
10  EF2024%F, BNFTHRmhiBIEEAEI30{2ETT
HEFRATIEN, T2024%F, SWEIRKKITIRTH 28 EMFIS
M 201 8EMI21{ZETTHE K BI2024FE 3012 E7T, & future AMINBE BB FEM HIENBESE
BEEREN6.0%. NAESR, — N IRITENALERN T EoBe s i
,,,,,, e ERR, MEAIFES MR S N R T 5Eh ,
12 F2023%F, FFEHIHMERKIAZI780412%TT 29 iz
TIHARATTN , F2023F , £IREFFHIHHINE NISTH S B S B O A 4T MR T 17 1

B M201 7HERI520012ZE TS K EI 2023 F M 7804123

7T, EAFIBKEAT.0% EFMIBREC S SEIEEIER, KRB TWRELF

HIRFIRO IR

32 gE:RMH
7 X i L AFENREEEE R E NS R AR
14 HOEHMT

HMEER
BRI REETRMEIERNIKESF

FIFISBA “I5 " #IRHIFAC, NHERITHRNEEEH
mwmwonsw, wen . JEERIRMET —F RS0 LR AL AT MEREL
BETECIINT £ . WENREWSETRHE

RBEINT, AERD. BERNETBMESRMET 34 BOtEXRREREER
BIHTR, oo, FMCWEEEIX : BEIERINENS MR
N /} TR E R B RN EE S B R A I LR
18 BOtiEE s " BROSUR, SSETRIBRAIEI TR,
BT IR T R R BRI T CnRER,
CleanWeldi#REAR , AeksHa EIBBLThRIEH EIEH et

HERAAT, SAEERSEETSNTRENRE
M, ST B S MIREN R, 38 NFEFHMRFERBRSREEN

TR . RIERFENTE , S SESATHUS L
%, RIWABRE, dETAATEERL FEEREHE

20 EMEHENE o
TR,

. HNEESEFHFISHNEMEIETS
e BRRESBAEIARESEBHNRMALHHET . -
. Z, RUBRETRNEN. EHARERAKIEN 6  EWERE 40 FEERHIEE
w e PR 8  HUEMER 44 &&=

KT CHOGIERY

CHLRRY Ze 40P T 2005 4, R#RF & 4E (Laser FocusWorld) Z &y ik, wRATETHHHAEXCTHLATAIF, HFLAR, AFTUAREFLHAA

ARG F LI, CRARRY A REHELRBLELCTHR, TLEHAFERN, TG &ART B AT 0940 XHE,

CROERRY R AR T SR, A Fl, A A AT AR 0500 A, @@dt B A LT LASMEE T, R, KNOEFRELRLEEL L) 2 HEEH,

% &34 AF) % L | 55 . www.laserfocusworld.com.cn, i B R TRET B

2 JullAug 2019 www.laserfocusworld.com.cn  Laser Focus World China #3tit5






o R
LaserFocusWorld cpina

CONTENTS Jul/ Aug 2019 Issue 4

10

14

18

189

23 COVER STORY

Femtosecond Lasers

From inception to industrial applications

The commercialization of femtosecond lasers in various markets ranging from medical to
automotive is a constant driver for the engineering of reliable and innovative products. The use
of femtosecond pulsed lasers in manufacturing will continue to evolve and expand.

MARKET WATCH

Laser Marking Market worth $3.0 billion by
2024

The overall laser marking market is expected to grow
from USD 2.1 billion in 2018 to USD 3.0 billion by
2024, at a CAGR of 6.0%.

Photonics Market worth $780.4 billion by
2023

Photonics Market is projected to grow from USD
520.0 billion in 2017 to USD 780.4 billion by 2023,
at a CAGR of 7.0 % during the forecast period.

APPLICATIONS

Laser Micro Processing

Ultrafast lasers hit the spot in medical
device manufacturing

Ultrashort pulsed laser achieves precise cold ablation
processing of metal, glass and polymer materials,
which provides an innovative solution for more precise
and more complex medical device manufacturing.

Laser Welding

Innovative laser welding promotes electric
vehicle production

CleanWeld welding technology can accurately
manage the application of laser power in specific
situations, maximize the controllability and stability
of welding process, and achieve consistent excellent
welding effect.

Additive Manufacturing

Optimized additive manufacturing for
lightweight metallic components

Recycled aluminum powder enables optimized
manufacturing process of lightweight metal parts
and provide efficient, customized and cost-effective
production process of high-quality products.
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TECHNOLOGIES CENTER

Lasers Ignition

Laser ignition quantitatively improves performance
of gasoline engines

Researchers have achieved advances in their design and

quantifiable demonstration of an laser ignition system using
fiber-coupled, compact Nd:YAG/Cr4+:YAG laser spark plugs.

Additive Manufacturing

futureAM project discovers superalloys for
additive manufacturing

A team of engineers has been refining laser powder

buildup welding over decades to allow more materials
to be applied in additive manufacturing.

Laser Welding

NIST research to improve viability and
marketability of laser welding

A better understanding of the interaction between

laser and metal will give industry more control over
laser welding.

Optical Components

Economical, High Performance Fast Axis
Collimators for High Power Blue Laser Diodes
FAC, which is made from FISBA "blue", provides an

unparalleled cost and performance advantage for
current power blue-light single-emitter lasers.

Lasers for Lidar

FMCW lidar: An alternative for self-driving cars
Frequency-modulated coherent lidar promises to
collect more of the data computers need to drive
cars—the challenge is to bring down costs and
improve performance.

38 BUSINESS FORUM

Gender equity in photonics pays off
We must convince people that correcting salary
inequality is not altruism, it makes business sense.

EDITOR’S NOTES

LEADING EDGE SNAPSHOTS
PRODUCTS HIGHLIGHTS
AD INDEX

About Laser Focus World China
Published since 2005, Laser Focus World China, the Chinese editionof the world famous Laser Focus World magazine, is the professional
magazine for engineers, researchers, scientists, and technical professionalsin China. It provides comprehensive global coverage of optoelectronictechnologies, industrial and R&D applications, and market information. The

editorial content licensed exclusively from Laser Focus World magazine is supplement by content generated by our own editors in China.

Laser Focus World China is published every other month in simplified Chinese and distributed to over 9,500 qualified optoelectronics professionals in China. Through our digital magazine and website we provide

coverage to an even larger audience base. Please visit our relevant website, www.laserfocusworld.com.cn.

Laser Focus World China, ISSN 1817-6917 is published bi-monthly by ACT International, Unit B, 13/F, Por Yen Building, No. 478 Castle Peak Road, Cheung Sha Wan, Kowloon, Hong Kong, under the license of PennWell
Corporation, 1421 S. Sheridan Road, Tulsa, OK 74112. Copyright 2010. All rights reserved. This publication contains article reprinted from Laser Focus World magazine. Laser Focus World is exclusively owned and
published by PennWell Corporation. PennWell Corporation is not responsible in any way for the editorial policy and expressly disclaims responsibility for, and makes no warranties, express or implied, with respect to the
content of this publication or the performance or reliability of products described herein that are products described by independent vendors.
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1. Fused silica fast axis collimator lens
for blue high-power laser diodes, P.
Wouest, F. Saupe, H. Forrer, FISBA
AG (Switzerland); M. Huber, FISBA
LLC (United States); H. Moser, M.
Forrer, FISBA AG (Switzerland), SPIE
Photonics West Proceedings Volume
10899: Components and Packaging for
Laser Systems V, March, 2019.
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Median Salary by
Gender and Years Employed

Less than one year | $40,492 | $43,719
1-2 years $49,500 @ $50,826
3-5 years $50,000 | $57,098
5-10 years $54,864 | $61,132
11-15 years $56,202 | $66,610
16-20 years $69,184 | $84,000
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26-30 years $100,000 ' $120,000
More than 30 years | $79,812 | $123,941
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