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二、本計畫所開發之雷射光斑精密定位技術，已初步獲得各國重要之基礎專利，後續並針對相關衍生技術與應用進行專利佈局，期望能在最短期間內形成專利保護網，同時將相關技術技轉國內廠商，除可使國內工具機產業之定位精度提昇，並能擺脫國外大廠之專利限制，為國內工具機產業創造更高的價值。
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參加2008美國材料學會光電與磁性奈米材料國際研討會
心得報告
1、 目的

為執行經濟部98年度科技專案「光電感測辨識模組與應用技術計畫」，本計畫已建立相關核心專利，並開發光電輸出入模組、辨識、定位與應用技術，拓展個人隨身裝置、精密定位、生物安檢等應用市場為主要方向，擬派員赴美國參加美國雷射學會舉辦之「第28屆雷射與光電應用國際研討會」，汲取相關技術之最新發展趨勢，俾利後續計畫執行與規劃作業。
本次研討會內容涵蓋範圍極廣，針對計畫任務需求，主要參與包括：

1.二極體雷射、二極體激發雷射與高亮度雷射研討。

2.雷射光學與品質、感測與監控技術研討。
3.微機電製作與雷射微系統技術研討。

4.光束源與奈米應用技術研討。
5.微加工之運動控制研討。

6.奈米度量術與影像應用研討。

7.全像術與干涉儀技術研討。
8.奈米定位器、步進器與準直器技術研討。

9.奈米度量平台技術研討。
近年雷射與雷射輔助加工之發展突飛猛進，本案在瞭解最新技術發展，並蒐集雷射加工與光電元件最新發展趨勢與研發成果，提供計畫後續執行參考。

2、 過程
本案所參加之研討會為美國雷射學會所舉辦之年度研討會，會議內容涵蓋雷射、加工、量測等各項領域，會議主席團成員包括Panasonic Boston Lab. Xinbing Liu博士，康乃狄克先進技術中心Paul Denney博士、東京Paradigm雷射研發公司Kunihiko Washio博士、加州柏克萊大學Costas Grigoropoulos教授與IPG Photonics公司Bo Gu博士等，舉辦一系列之教學、技術討論、展示與參訪活動，並吸引了數百人參加，規劃行程如下：
	日期
	星期
	工作項目

	98.10.31
	六
	1.去程。
2.由洛杉磯轉機赴奧蘭多。

	98.11.1
	日
	1.前往研討會場報到。
2.參加開幕大會。

	98.11.2
	一
	1.研討二極體雷射、二極體激發雷射與高亮度雷射，做為計畫開發光源之參考。
2.研討雷射光學與品質、感測與監控技術，可應用於計畫光機設計與製作。

	98.11.3
	二
	1.研討微機電製作與雷射微系統技術。
2.研討光束源與奈米應用技術。
3.研討微加工之運動控制，做為開發精密定位之參考。

	98.11.4
	三
	1.研討奈米度量術與影像應用，有助於光斑定位技術之開發。
2.研討全像術與干涉儀技術，可為光斑絕對定位開發之參考。

	98.11.5
	四
	1.研討奈米定位器、步進器與準直器技術。
2.研討奈米度量平台技術，有助於計畫開發精密定位技術。
3.綜合討論。

	98.11.6
	五
	回程

	98.11.7
	六
	回程

	98.11.8
	日
	回程


參加之研討會內容如下：

	場次
	時間
	主題

	
	11月1日1600~2000
	開幕大會

	Plenary
	11月2日0900~1200
	專題演講

	LMP2
	11月2日1330~1500
	雷射表面處理

	LMP1
	11月2日1520~1640
	雷射混合焊接

	LMP6
	11月3日0800~0940
	薄金屬與異質材料雷射焊接

	Nano2
	11月3日1010~1110
	奈米製程與奈米粒子製作

	LMP8
	11月3日1300~1600
	雷射輔助製造

	LMF5
	11月4日0830~1010
	雷射生醫應用

	LMF7
	11月4日1050~1210
	功能元件雷射微製程

	LMF9
	11月4日1500~1700
	太陽能電池生產之雷射應用(I)

	LMF11
	11月5日0820~1200
	太陽能電池生產之雷射應用(II)

	Plenary
	11月5日1330~1550
	專題演講


一、研討會簡介
美國雷射學會(Laser Institute of America, LIA)所舉辦之雷射與光電應用國際研討會(The International Congress on Applications of Lasers & Electro-Optics, ICALEO®)已有27年歷史，會議內容為研究人員與使用者討論雷射材料製程、雷射微加工與奈米製程的最新發展，並預測未來的發展方向。每年所舉辦之ICALEO均包含多項主題，今年之主要內容涵蓋加工與激發二極體雷射、雷射加工監控、生物材料雷射加工、奈米與環境科技之雷射應用、雷射複合加工、雷射與能場製作與光子晶體等主題。
美國雷射學會舉辦ICALEO的目標為集合學術與工業界的專家，以提升雷射技術所帶來的效益，包括使用者、科學家、工程師與技術人員，將共同對開發雷射技術做出貢獻。
二、教育訓練課程

本研討會主辦單位為參加之會員舉辦一系列之免費訓練課程，由德國Fraunhofer實驗室Stefan Kaierle博士擔任主席，內容涵蓋多項重要之領域，項目如下：
1.雷射功率、能量與波束分佈簡介(Introduction to Laser Beam Power, Energy and Beam Profiling)
(1)描述雷射性能之基本波束參數。

(2)ISO 11554與ISO 11146簡介。

(3)1W至20KW雷射波束參數之偵測與度量。

(4)在雷射/波束路徑/聚焦光學之量測問題討論。

(5)在工業製程與製程開發中波束分析的典型應用。
2.企業雷射鑽孔之應用(What Laser Drilling Can Do for Your Business)
(1)雷射鑽孔簡介。

(2)雷射源。

(3)太空工業應用。

(4)汽車業應用。

(5)品質保證。
3.製程監測與控制應用(Process Monitoring & Control – Various Approaches for Different Applications)
(1)製程的內涵。
(2)線上製程監測的歷史與現況。

(3)製程前後所需之各類偵檢器。

(4)針對可靠度與製程資訊，討論不同偵檢器技術之優點。

(5)討論照射製程區域，以增加製程變異的能見度。
4.雷射表面處理與輔助製造-基礎與應用實例(Laser Surface Treatment and Additive Manufacturing – Basics and Application Examples)
(1)雷射表面處理與輔助製造的基礎。

(2)雷射表面處理與輔助製造材料蒐集。

(3)設備簡介(laser source, powder handling…)。

(4)實際與未來應用之研究。
5.不同應用之雷射源(Laser Beam Sources – Which Laser for Which Application)
(1)材料加工。
(2) CO2 Laser。
(3) Fiber Laser。
(4) Disk Laser。
(5) Direct Diode laser。
三、研討會議程

研討會有關技術性的議程除大會邀請專家進行專題演講外，論文共分為雷射材料加工、雷射微製造與奈米製造三個領域，包括33項議題。
1.大會專題演講

(1)氫經濟之機會與挑戰(Opportunities and Challenges for a Hydrogen Economy)

(2)啟動太陽能光伏革命之技術(An Enabling Technology in the Photovoltaics Revolution)

(3)通用電器在綠色能源領域之技術與產業(General Electric’s Technology and Business in the Green Energy Area)

(4)精碳雷射輔助沈積—從鑽石膜到奈米管 (Laser-assisted Deposition of Good Carbon — From Diamond Films to Nanotubes)(圖1~圖3)
[image: image1.emf]
圖1、雷射輔助化學沈積系統示意圖

[image: image2.emf]
圖2、10.591 μm CO2 laser雷射輔助沈積鑽石膜SEM圖
(a) 0 W, (b) 100 W, (c) 400 W, 及 (d) 800 W 雷射能量。

[image: image3.emf]
圖3、10.532 μm CO2 laser雷射輔助沈積鑽石膜SEM圖
(a) 0 W, (b) 100 W, (c) 400 W, 及 (d) 800 W 雷射能量。

(5)強力碟型雷射—多功能之大量微製程工具(Powerful Disk Laser—Versatile Tools for Large Scale Microprocessing)
(6)熱障披覆渦輪葉片之成形孔洞皮秒雷射加工(Picosecond Laser Machining of Shaped Holes in Thermal Barrier Coated Turbine Blades)(圖4~圖5)
[image: image4.emf]
圖4、雷射微加工示意圖

[image: image5.emf]
圖5、熱障披覆渦輪葉片微流道示意圖

(7)先進雷射標記應用之先進光纖雷射(Advanced Fiber Lasers for Advanced Laser Marking Applications)
(8)太空超合金熔接鑽孔之雙模高亮度光纖雷射(Dual Mode High Brightness Fiber Laser for Ablation and Drilling of Aerospace Superalloys)
(9)螺旋鑽孔之先進波束控制(Advanced Beam Steering in Helical Drilling)

(10)超短脈衝雷射產生表面結構於航空抗冰之應用(Ultra Short Pulse Laser Generated Surface Textures for Anti-ice Applications in Aviation)(圖6~圖8)
[image: image6.emf]
圖6、蓮葉上之排水能力係由雙尺寸奈米微結構披覆排水蠟形成
[image: image7.emf] [image: image8.emf]
圖7、雷射表面處理結構化不鏽鋼樣品SEM圖

[image: image9.emf]
圖8、表面處理不鏽鋼冰雨測試，黑色部份經雷射表面處理後幾乎無冰滴沾附
2.技術論文發表與討論

(1)雷射材料加工(Laser Materials Processing)
本主題包括雷射混合焊接、表面處理、雷射系統與光學、薄金屬與異質金屬焊接、雷射切割、焊接系統與製程改善、雷射輔助製造、雷射加工、雷射鑽孔等，共發表113篇論文。
針對雷射混合焊接提出許多重要的發展，包括焊接品質、機械性質均提出許多討論，結果顯示疲勞強度與表面形狀相關，而與幾何外觀較無直接關係。比較雷射-電弧混合焊接與雷射焊接及電弧焊接，雷射-電弧混合焊接較堅固耐用及速度較快。
雷射表面處理涵蓋CO2雷射到極短脈衝飛秒雷射與材料間之交互作用，所討論的材料包括聚合物、金屬、薄膜與陶瓷材料，內容對於從醫療元件到太空科技領域均極具參考價值。
薄金屬與異質金屬焊接提供在太空工業、汽車工業與元件製造產業中雷射接合之重要資訊，在雷射製程技術開發與應用之領先廠商，對鋁與鈦合金之接合與大區域異質材料接合最新發展進行討論，同時對新式製程技術進行介紹並提高產業對兩種輕金屬雷射接合的接受度。

雷射近年來常用於多刻面之輔助加工與修復，雷射鍍膜則為輔助製造中最廣泛之應用，在修復應用上亦持續增加。雷射輔助製造在直接建立完整結構上的應用受到限制，但亦有增加的趨勢。在自動化與低熱輸入的領域，雷射是很好的選項，在雷射輔助製造部份，針對雷射技術在材料與應用均有詳盡的討論。
 (2)雷射微加工(Laser Microprocessing)
本主題包括微加工之先進雷射源系統、微結構與脆性材料切割、雷射微焊接、生醫應用、脆性材料雷射加工、功能元件雷射微製程、小型組件雷射輔助製造、太陽能電池生產雷射應用、多種材料雷射微表面處理等，共發表66篇論文

近年來雷射在生醫技術的應用顯著地上昇，發展出新型的材料與方法，此一趨勢在未來將更進一步的增加。在本主題針對生物相容之鈦合金與磷化鈣生物陶瓷雷射鍍膜之原型提出了許多新式的發展與結果，同時，使用雷射產生微結構與雷射製作氫氧奈米粒子層，以增進此類材料之生物相容性，並提出超快光纖雷射在產業上的應用。
雷射微加工主題提報之內容包括聚合物微流道元件快速原型製造，PVDF雷射直寫式圖案，化學微反應腔製造，奈米光纖薄膜之生物微圖案，可調整式微光學製造等，另外介紹超短雷射脈衝或193nm Excimer雷射或248nm KrF Excimer雷射之新應用，最後對雷射微震波致動器調整提出使用超短雷射脈衝進行超小型致動器控制或自由鏡面微控制之方法。
由於光伏巿場持續快速成長，新型雷射應用將導入太陽能電池之生產，雷射與雷射機具在太陽能電池產業將佔重要的地位，太陽能電池產業之發展現況，目前不在著重於轉換效率之提昇，轉而聚焦在生產成本的降低。由於全球主要生產廠商受到模組成本下降的壓力，許多供應商開始選擇薄膜結構製程，並在製程中導入雷射加工技術以降低成本。另一主要議題為改善雷射波型以增加產量與品質，同時亦針對太陽能電池與LED製程中之雷射鑽孔與切割進行廣泛的討論。
 (3)奈米製造(Nanomanufacturing)
本主題包括微加工之近場加工、奈米製程與奈米粒製造、雷射生長與奈米結構交互作用等，共發表14篇論文

奈米技術在最近10年間，在小尺寸生產與製造領域佔著重要的地位，並吸引許多研究單位投入基礎研究與應用開發，雖然獲得技術的進步，但在數奈米大小的製造仍無法提高產量，本主題提出許多增加奈米製造產量的方法，包括近場加工、表面電漿製程、雷射輔助奈米製造等，應用於奈米材料製備、奈米光子晶體、生物工程等領域。
3.海報展示

本研討會在11月3 日至11月4 日間，將論文海報於大廳進行展示，並由撰稿作者於現場進行解說，共展示34篇技術論文海報，詳如附件三。

四、贊助廠商

本次研討會吸引許多國際知名廠商贊助，詳細清單如附件四。
3、 心得
一、目前在精密加工與微奈米加工領域，雷射輔助製造與加工發展快速，成為非常重要的加工與生產方法，但隨著加工尺寸愈來愈小，加工機具的定位精度與量測方式逐漸邁入微奈米尺度，現有定位及量測方法將無法達到如此精密的要求，故必需開發新的定位與量測技術以符合未來密精加工製造的需求。
二、目前國內廠商多數引進日商CCD自動定位器，另外亦有公司自德國引進磁感應自動定位器，不論是CCD自動定位器或磁感應自動定位器其重複定位精度皆為(20μm。本計畫所開發之不變形雷射光斑二維精密定位技術，可以得到小於(5μm之絕對定位精度，可提供相關業界發展自有加工機之精密定位裝置，取代目前使用進口設備的現況，甚至可以將相關產品推銷到國外市場。若能提供絕對定位精度小於10μm之定位器，就可打入日本及世界各國機械加工機精密定位與量測市場。
三、在全球機械產品出口排行中，台灣工具機出口值位居全球第五大、電子及半導體生產設備位居全球第四、木工機械位居全球第三、紡織及成衣機械位居全球第五。由於台灣機械產品在國際銷售上對於高品質、產品多元化、合理售價的持續追求，多年來在國際間已建立了良好的口碑，因此，台灣機械品牌極具國際市場競爭優勢。台灣機械產業具有相當完整的供應鏈體系，中部地區為精密機械廠商之匯集地，工研院機械所中區技術中心、精密機械研究發展中心、自行車工業研究發展中心等研發機構，加上週邊的大專院校及工業區，已和相關產業發展出機械產業設計研發聚落雛形，完整的協力網路、彈性與效率，以及結合專注本業、技術深耕之精神，促使台灣機械產業由傳統委託製造型態轉型向精密機械產業基地邁進。
四、在傳統工具機精密定位與量測技術方面，幾乎所有專利均掌握在國外大廠，國內工具機產業所需之精密定位與量測模組亦絕大多數由國外進口，而造成工具機之控制部份成本高達20%。本計畫所開發之雷射光斑精密定位技術，已獲得美國、日本、歐盟等多國專利，在此基礎上進行更廣泛之專利佈局，將可替國內工具機產業建立專利保護網，對提昇國內工具機精密定位與量測之技術與產值，將產生極大的助益。
五、由此次研討會發現，雷射輔助加工與製造技術在太陽能電池產業中亦有廣泛的應用，目前節能減碳為世界性的重要議題，各國均不遺餘力的開發新能源，尤其是太陽能的發展與應用更是方興未艾，後續如何將雷射光斑技術與太陽能電池製造技術結合，為本計畫後續研發之重要參考。

六、本次出國前由於事前資料蒐集完整，包括會議內容、時程安排、交通食宿等均詳細整備，因此過程非常順利，沒有多餘浪費時間與精力，建議今後出國同仁，在出國前的準備工作不可省略，這樣才可達到事半功倍的效果。
4、 建議事項
一、本次會議內容顯示，世界各國在雷射加工製造與量測的研究上均投入大量的人力與物力，因而在各種不同產業產生重大影響，無論是加工尺寸的微奈米化或是在增加產量上都有長足的進步，本計畫所開發之雷射光斑精密定位與量測技術，可提昇現有工具機之精度，與各產業使用之工具機進行合作，配合精密定位加工需求，將雷射光斑精密定位模組整合入工具機內，可擴大應用層面，並進一步降低成本，實為一具有未來發展潛力的技術。
二、本計畫所開發之雷射光斑精密定位技術，已初步獲得各國重要之基礎專利，後續並針對相關衍生技術與應用進行專利佈局，期望能在最短期間內形成專利保護網，同時將相關技術技轉國內廠商，除可使國內工具機產業之定位精度提昇，並能擺脫國外大廠之專利限制，為國內工具機產業創造更高的價值。
三、本院在精密加工機具的開發，從機械加工、電控模組到系統均具備相當的經驗與實力，後續應可整合各單位研發能量，結合本計畫開發之雷射光斑精密定位相關技術，積極投入研發並爭取計畫與經費，為精密加工機具業界提供整合型的解決方案。
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附件一、會議議程

	Sunday, November 01
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	Monday, November 02

	


	09:00am
	Plenary Session 1: Frontiers and Challenges for the Green Economy

	12:00pm
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	01:30pm
	LMF Session 1: Advanced Laser Sources and Systems for Microprocessing

	01:30pm
	LMP Session 1: Hybrid Welding

	01:30pm
	LMP Session 2: Surface Modification I

	01:30pm
	LMP Session 3: Laser Systems and Optics

	01:30pm
	Nanomanufacturing Session 1: Near-field Processing

	01:30pm
	Short Course Session 1: Introdution to Laser Beam Power, Energy and Beam Profiling

	02:50pm
	Afternoon Break

	05:00pm
	President Reception

	

	Tuesday, November 03

	


	08:00am
	LMF Session 2: Special Session - Pulse-shape and Burst-train Control of Laser Insteraction

	08:00am
	LMP Session 4: Welding Lite Metals and Dissimilar Materials

	08:00am
	LMP Session 5: Surface Modification II

	08:00am
	LMP Session 6: Cutting

	08:00am
	Nanomanufacturing Session 2: Nanoprocessing and Nanoparticle Fabrication

	08:00am
	Poster Presentation Gallery Session 1: Poster Presentation Gallery

	08:00am
	Short Course Session 2: What Laser Drilling Can Do for Your Business?

	09:40am
	Morning Break

	11:30am
	Lunch

	01:00pm
	LMF Session 3: Microstructuring and Dicing of Brittle Materials

	01:00pm
	LMP Session 7: Welding Systems and Process Improvements

	01:00pm
	LMP Session 8: Additive Manufacturing: Materials

	04:00pm
	Vendor Reception

	

	Wednesday, November 04

	


	07:45am
	Breakfast with the Poster Presentation Authors

	08:30am
	LMF Session 4: Laser Micro Welding

	08:30am
	LMF Session 5: Biomedical Applications

	08:30am
	LMP Session 10: Additive Manufacturing: Ti Alloys

	08:30am
	LMP Session 9: Other Laser Processes and Issues

	08:30am
	Nanomanufacturing Session 3: Laser Growth and Interaction with Nanostructures

	08:30am
	Short Course Session 3: Process Monitoring & Control - Various Approaches for Different Applications

	10:30am
	Morning Break

	10:50am
	LMF Session 6: Laser Machining of Brittle Materials

	10:50am
	LMF Session 7: Laser Microprocessing of Functional Devices

	10:50am
	LMP Session 11: Machining

	10:50am
	LMP Session 12: Monitoring I

	10:50am
	LMP Session 13: Additive Manufacturing Process Approach I

	12:30pm
	LIA Annual Meeting & Awards Luncheon

	03:00pm
	LMF Session 8: Additive Laser Manufacturing of Small Components

	03:00pm
	LMF Session 9: Laser Applications for Solar-Cell Production I

	03:00pm
	LMP Session 14: Process Modeling

	03:00pm
	LMP Session 15: Monitoring II

	03:00pm
	LMP Session 16: Welding and Joining

	03:00pm
	Short Course Session 4: Laser Surface Treatment and Generative Processes - Basics and Application Examples

	05:00pm
	Afternoon Break

	

	Thursday, November 05

	


	08:20am
	LMF Session 10: Laser Micro-scale Surface Modification of Various Materials

	08:20am
	LMF Session 11: Laser Applications for Solar-cell Production II

	08:20am
	LMP Session 17: Drilling

	08:20am
	LMP Session 18: High Brightness Welding

	08:20am
	LMP Session 19: Additive Manufacturing Process Approach II

	08:20am
	Short Course Session 5: Laser Beam Sources - Which Laser for Which Application

	10:00am
	Morning Break

	12:10pm
	Lunch

	01:30pm
	Closing Plenary Session 1: Joint Session - LMP & LMF Microprocessing Applications in Automotive and Aerospace Industries

	03:50pm
	Farewell Break


附件二、研討會主題與論文
Laser Materials Processing Conference

LMP 1: Hybrid Welding

The Effects of Surface Topography and Lack of Fusion on the Fatigue Strength of Laser Hybrid Welds (101)
Md. Minhaj Alam, Zuheir Barsoum, Pär Jonsén, Hans-Åke Häggblad, Alexander Kaplan

Diffusible Hydrogen Characteristics of Hybrid Laser Arc Welding (HLAW) (102)
Paul Blomquist, Stanley Ferree, Brian M. Marx

Comparative Analysis of GMA, Laser and Laser-GMA Hybrid Welding (103)
Jukka Siltanen, Markus Suomi

Criterion for Online Evaluation of Penetration Status in Laser-MIG Hybrid Welding and Its Application (104)
Yongqiang Zhang, Wuzhu Chen, Yuanqing Shuang, Jun Zhang

Monitoring of Hybrid Laser-arc Welding of Galvanized Steels in a Gap-free Lap Joint Configuration  (105)
Shanglu Yang, Rouzbeh Sarrafi, Radovan Kovacevic

High Brightness Hybrid Welding of Steel (106)
Brian Victor, Brad Nagy, Stanley Ream, Dave Farson

On the Meaning of Zinc Coatings in Hybrid Welding of Aluminium to Steel (107)
Frank Vollertsen, Claus Thomy

LMP 2: Surface Modification I

Investigation into Time Dependant Degradation and Atmospheric Conditions on the Wettability of Nylon 6,6 which Has Undergone CO2 Laser Surface Modification (201)
David Waugh, Jonathan Lawrence, D.J. Morgan

Laser Surface Treatment of Engineering Ceramics and the Effects Thereof on Fracture Toughness (202)
Pratik Shukla, Jonathan Lawrence

Modification of the Electrochemical Properties of 2050-T8 Aluminium Alloys by a LSP Surface Treatment (208)
Patrice Peyre, Vincent Vignal, Hassan Amar, Hongbin Song, Hervé Pelletier, Vincent Ji

Characterization and Compositional Study of Fibre Laser Processed Engineering Ceramics (204)
Pratik Shukla, Jonathan Lawrence

Laser-generated Crack-like Features for Fatigue Testing (205)
Elizabeth Gounaris, D. Cassioppo, Paul Denney

Texturing Structures of Ti Films by Multiple Femtosecond Laser Pulses (206)
Yongguang Huang, Shibing Liu

LMP 3: Laser Systems and Optics

Solutions for Lasers with High Brightness - A Deeper Look into Processing Heads for Welding and Cutting (301)
Markus Kogel-Hollacher, Juergen Mueller-Borhanian, Christian Staudenmaier, Bert Schuermann, Brad Trees

Disk Laser: A New Generation of Industrial Laser (302)
David Havrilla, Rüdiger Brockmann

CW and Q-switched Yb-doped Single-mode Fiber Lasers at 980nm and their Frequency Doubling with BiBO (303)
Pingxue Li, Shuzhen Zou, Xuexia Zhang

Research on Mechanism of Mode-locking using a Semiconductor of Saturable Absorption Mirror in a Solid Laser (305)
Jie Fu, Bingyuan Zhang, Meng Chen, Gang Li

Collimated Laser Homogenizer (307)
Michael Scaggs, Gil Haas

LMP 4: Welding Lite Metals and Dissimilar Materials

Statistical Analysis of Low Porosity Laser Welding of Ti Alloys using a Directed Gas Jet (401)
Jonathan Blackburn, Chris Allen, Paul Hilton, Lin Li

Weld Strength Improvement for Al Alloy by using Laser Weaving Method (403)
Kwang-Deok Choi, Young-Nam Ahn, Cheolhee Kim

Laser Beam Welding with Hypereutectic ALSI Filler Material (404)
Thomas Seefeld, Frank Buschenhenke, Frank Vollertsen

Study on Welding of 2024 Aluminum Alloy Sheet with Disc Laser (405)
Xudong Zhao, Rongshi Xiao, Kai Chen

Study on the Activating Flux Laser Welding of Titanium Alloy (406)
Chen li, Gong Shuili, Duan Aiqin

Laser Welding of Lap Joint Between Copper and Brass (407)
Peng Dong, Rongshi Xiao

Laser Direct Joining of Ceramic and Engineering Plastic (408)
Yousuke Kawahito, Yusuke Niwa, Seiji Katayama

Application of Pressure -Sensitive Adhesive Systems in Laser-Beam Welding of Lap Joints (409)
Uwe Reisgen, Klaus Dilger, Simon Olschok, Nikolaus Wagner

LMP 5: Surface Modification II

Laser Beam Hardening - Energy Efficient Heat Treatment? (502)
Steffen Bonss, Marko Seifert, Berndt Brenner, Eckhard Beyer

Investigations on Interface Debonding of the Particle Reinforced Metal Matrix Composites in Laser Forming (503)
Furong Liu, K.C. Chan, C.Y. Tang, J.M. Chen

3D Laser Forming Through Circle Line Heating (504)
K. Venkadeshwaran, Sandip Das, Dipten Misra

Research and Development of Laser Additive Manufacturing in Northwestern Polytechnical University (505)
Weidong Huang

Transition Metal Coatings on Graphite Via Laser Processing (506)
Deepak Rajput, Lino Costa, Kathleen Lansford, Alexander Terekhov, George Murray, William Hofmeister

New Analysis on Laser-induced Damage Mechnism of CCD Device (507)
Jingjing Dai, Zhiyong Wang

Nano WC Powder Cold Enhancing of Light Metal Surface by Laser Shock Peening Process (508)
Renjie Zhu, Minlin Zhong, Liang Lv, Changsheng Dong, Wenjin Liu

Investigation on the Electrochemical Catalysis Properties of NI-Decorated Nanoporous Copper Formed by Hybrid Laser Deposition (509)
Yu Gu, Mingxing Ma, Minlin Zhong, Wenjin Liu, Changsheng Dong, Yide Kan

LMP 6: Cutting

Scaling Laws for the Reactive-Gas Laser Cutting of Thick Steel Sheets (601)
Anatoly Orishich, Alexander Malikov, Victor Shulyatyev

Effects of Internal Design Geometry in de Laval Nozzles for Off-axis Assist Gas Injection on Inert-gas Laser Cutting Performance (602)
Antonio Riveiro, Felix Quintero, Rafael Comesaña, Jesus del Val, Mohamed Boutinguiza, Fernando Lusquiños, Juan Pou

Macro and Micro Applications for Fibre Lasers in Laser Material Processing of Aerospace Composite Material (610)
Paul French, Mo Naeem, Emily Leach, John Clowes, Martin Sharp

Fiber Laser Orbital Cutting of Stainless Steel Tubes (605)
Tuomas Purtonen, Antti Salminen

Fiber Laser Blanking of Coil Strips at Extreme Speed-Extreme-Power (607)
Charles Caristan, Jay Finn

Opportunities to Enlarge the Application Area of Remote - Cutting (608)
Matthias Lütke, Thomas Himmer, Andreas Wetzig, Eckhard Beyer

Advanced Remote Cutting of Non-metal Webs and Sheets (609)
Annett Klotzbach, Matthias Lütke, Andreas Wetzig, Eckhard Beyer

LMP 7: Welding Systems and Process Improvements

Design of a Sensor-assisted Control of the Weld Filling Degree for the Manufacturing of Segments for Steam Turbine Cooling (701)
Uwe Reisgen, Simon Olschok, Stefan Longerich

The Influence of Parameters on Characteristic of the Molten Pool During Laser Welding of TA15 (702)
Aiqin Duan, Li Chen

Trudiode: Highest Efficiency and Brilliance for Keyhole Welding (703)
Stephan Strohmaier, Christoph Tilkorn, Rüdiger Brockmann, Klaus Wallmeroth, John L. Hostetler, Christian Schmitz

Spatter Formation and Keyhole Observation with High Speed Cameras - Better Understanding of the Keyhole Formation (704)
Philipp Gärtner, Rudolf Weber

An Image-based "Click & Weld"- Method for Laser Beam Positioning in Micro Welding Applications (705)
Nicolaj C. Stache, Jonas Dieckelmann, Jens Gedicke, Alexander Olowinsky, Til Aach

Welding Head for 'Self-Guided' Laser Welding (706)
Boris Regaard, Stefan Kaierle, Stefan Heinemann, Rahul Patwa, Jens Peter Steinbrecher

Optical Properties of Laser-induced Plume during High Power Laser Welding (708)
Shinpei Oiwa, Yousuke Kawahito, Seiji Katayama

1000W High Beam Quality Diode Laser for Material Processing (709)
Youqiang Liu, Yinhua Cao, Wenbin Qin, Yuan Xia, Zhiyong Wang

LMP 8: Additive Manufacturing: Materials

Laser Cladding of IN-625 Alloy for Repairing Fuel Nozzles for Gas Turbine Engines (802)
Lijue Xue, Alex Prociw, Sheng-Hui Wang, Jianyin Chen, Yangsheng Li

Thermal Control Managing for In-Situ Synthesis of Ti-C-Fe System by Laser Cladding on Carbon Steel (804)
Ali Emamian, Stephen Corbin, Amir Khajepour

High Power Selective Laser Melting: A New Approach for Individualized Series Production (810)
Henrich Schleifenbaum, Wilhelm Meiners, Konrad Wissenbach, Christian Hinke

Laser Additive Manufacturing Wc and Wc Forming Alloys and Powder Blends (808)
James Sears

LMP 9: Other Laser Processes and Issues

Laser Assisted Design For Three-Dimensional Pleated Structures (901)
Janette Matthews, Terence Kavanagh, John Tyrer

Libs Device with Multi-Pulse Laser Source (902)
Luis Ponce, Miguel Arronte, Luis Carlos Hernandez, Eduardo de Posada, Teresa Flores, Lesther Moreira

Laser Patterned Nonwovens (903)
Faith Kane

On-line Quality Control System for Laser Brazing (904)
Dmitri Donst, Peter Abels, Michael Ungers, Fritz Klocke, Stefan Kaierle

Systematic Development of Safe High Performance Laser Applications - Knowing the Limits of Conventional Systems (905)
Stefan Braunreuther, Sonja Huber, Florian Oefele, A. Trautmann, Michael F. Zaeh

Laser Pulse Influence on Spreading of AlSi12-Solder during Flux-less Laser Brazing of Aluminum (906)
Dmitri Donst, Andreas Janssen, Markus Niessen, Fritz Klocke

LMP 10: Additive Manufacturing: Ti Alloys

New Developments in 3D Laser Additive Manufacturing (1001)
James Sears, Vojislav Kalanovic, Jovan Mirilovic

Laser Deposition of Ti6Al4V-316L Composition Gradient Structure: Challenge on Intermetallics (1003)
Changsheng Dong, Minlin Zhong, Wenjin Liu, Minxing Ma, Hongjun Zhang

A Method and Model for Deposition of Ti-6Al-4V with Controlled Porosity (1005)
Muhammad Naveed Ahsan, Andrew J Pinkerton

Phase Evolution in Laser Solid Formed Compositionally Graded Ti60-Ti2AlNb  Alloys (1006)
Xin Lin, Mocong Yang, Xiaojing Xu, Haiou Yang, Jing Chen, Weidong Huang

LMP 11: Machining

Fiber Laser Assisted Machining of Silicon Nitride (1101)
Federico Sciammarella, Michael Matusky

Assessment of Part Quality in Laser Assisted Milling of Silicon Nitride Ceramic (1102)
Budong Yang, Jiangang Sun, Elizabeth Frink, Shuting Lei, Kevin Lease

Laser-based Machining of Fine Features Scales for High Precision Optical Position Encoders (1103)
Stephanie Giet, Charalampos Michakis, Jonathan Parry, Matthew Kidd, A. Ellin, Jonathan Shephard, Nick Weston, Duncan Hand

High Pulse Energy (HPE) Picosecond (ps) Laser (1104)
Joyce Kilmer, Santosh Pisharody, Yusong Yin

Overcoming Limits in Processing of Advanced Material Geometries (1105)
Henk Kettelarij

LMP 12: Monitoring I

New Low-cost CO2 Beam Profiler Eliminates Need for Acrylic Mode Burns (1201)
Lawrence Green

Novel Beam Analysis Applications and Hardware (1202)
Thomas Kugler

Development of a Real Time Monitoring and Adaptive Control System for Laser Flame Cutting (1203)
Joost Duflou, Ehsan Fallahi Sichani, J. De Keuster, J.P. Kruth

Possibilities for Online Process Monitoring at Laser Brazing Based on Two Dimensional Detector Systems (1204)
Alexander Grimm, Michael Schmidt

Direct Metal Deposition Melt Pool Temperature Distribution Control Through Novel Holographic Beam Shaping, Allowing Improved Mechanical and Corrosion Properties (1205)
Matthew Gibson, John Tyrer, Rebecca Higginson

LMP 13: Additive Manufacturing Process Approach I

On the Temperature Distributions and Thermal Stresses Induced in Laser Solid Freeform Fabrication of Multi-material Structures (1301)
Masoud Alimardani, Mehrdad Iravani Tabrizipour, Ehsan Toyserkani, Jan P. Huissoon

Applied Spectroscopy In Situ during Direct Laser Deposition Process (1302)
Konrad Bartkowiak

The Exploration on Laser Vertical Sintering with Magnetic Field (1303)
Xiaogang Li, Jimin Chen, Furong Liu, Penfei Lv

The Significance of Melt Pool Variables in Laser Direct Deposition of Functionally Graded Aerospace Alloys (1304)
Kamran Shah, Ahmad Salman, Andrew Pinkerton, Lin Li

Direct Laser Deposition Within Post Process Machining Characterization (1305)
Konrad Bartkowiak, Pawel Twardowski

LMP 14: Process Modeling

Temperature Field Simulation of Functional Ceramics during CO2 Laser Sintering (1401)
Xinyu Du, Lingfel Ji, Yijian Jiang

Modelling and Validation of a Direct Metal Deposition Nozzle (1402)
Weijing He, Lijuan Zhang, Paul Hilton

Numerical Calculation of Laser Beam Path Influenced by High Temperature Gas Above Specimen during Laser Welding (1403)
Masami Mizutani, Seiji Katayama

Thermodynamic Evaluation of Inert-gas Laser Beam Fusion Cutting with CO2, Disk and Fiber Lasers (1404)
Achim Mahrle, Eckhard Beyer

LMP 15: Monitoring II

Fiber Laser Welding of Titanium Alloys and Its Monitoring Through the Optical Combiner (1501)
Daniele Colombo, Barbara Previtali

Acoustic Monitoring of Weld Penetration during Laser Welding of High Strength Steels (1502)
Wei Huang, Radovan Kovacevic

Spectroscopic Measurements of Plasma Plume for Welding Monitoring (1503)
Seung Hwan Lee, Jyoti Mazumder

Closed Loop Control of Laser Welding Processes using Cellular Neural Network Cameras: Measurement Technology (1504)
Andreas Blug, Felix Abt, Leonardo Nicolosi, D. Carl, Friedrich Dausinger, Heinrich Höfler, Ronald Tetzlaff, Rudolf Weber

The Control of Grain Size during Welding and Direct Metal Deposition using Three Dimensional Time-temperature Control Provided by Holographic Beam Shaping (1505)
Matthew Gibson, Rebecca Higginson, John Tyrer, Matthew Blackmur

LMP 16: Welding and Joining

Laser Beam Welding of Dissimilar Materials (Invited Presentation, 20 minutes) (1601)
Rongshi Xiao, Peng Dong, Kai Chen

666Spectral Analysis of the Process Emission during Laser Welding of AISI 304 Stainless Steel with Disk and Nd:YAG Laser  (1607)
Ali Riza Konuk, Ronald Aarts, Bert Huis in't Veld

Simulation of Thin Metal Deformation by Laser Welding (1603)
Takeji Arai, Noritaka Asano

Laser Absorption in CO2 Laser Welding of Medium, High and Ultra High Strength Steels (1604)
Azim Ahmad, Veli Kujanpää

Welding of Thick Stainless Steel Plates Up to 50MM with High Brightness Lasers (1605)
Xudong Zhang, Eiji Ashida, Shoh Tarasawa, Yusuke Anma, Masaya Okada, Seiji Katayama, Masami Mizutani

A Study About Suitability of Different Welding Processes for the Production of Aluminum Stiffeners for Ship Structure (1608)
Antti Salminen, Tuomas Purtonen, Jussi Tolvanen, Juho Isotalus

LMP 17: Drilling

Laser Drilling in Percussion Regime: Study of the Scale Time of the Breakthrough (1702)
Laurent Berthe, Maryse Muller, Matthieu Schneider, Mariette Nivard

Spectroscopic Study of Inconel 718 Plasma Generated during Laser Drilling Process (1703)
Joonghan Shin, Jyoti Mazumder

Oxide Formation in Acute Laser Percussion Drilled Holes in Single Crystal Nickel Superalloy (1704)
Stephen Leigh, Kursad Sezer, Lin Li, Andrew Pinkerton, Clive Grafton-Reed, Martyn Cuttell

Enhancing the Quality and Productivity of Laser Drilling by Changing Process Gas Parameters While Processing (1705)
Jens Dietrich, Mihael Brajdic, Sven Engbers, Leonhard Klinkmueller, Ingomar Kelbassa

Study on the Characteristics of Debris and Hole Diameter in Laser Drilling of Thick Alumina Ceramics (1707)
Yinzhou Yan, Lingfei Ji, Yong Bao, Yijian Jiang

Precision Cutting & Drilling Metals with a Fiber Laser Marker (1708)
Hongqiang Chen, Geoff Shannon

Three-Dimensional Texturing and Patterning of Woven Textiles using Purpose Designed Fabric Structures (1709)
Janette Matthews, Kerry Walton

LMP 18: High Brightness Welding

Cover Glass Influence on High Power Fiber Laser Induced Focus Shift (1801)
Daniel Reitemeyer, Thomas Seefeld, Frank Vollertsen, Jean Pierre Bergmann

Influence of Oxygen on Weld Geometry in Fibre Laser Welding (1802)
Lin Zhao, Susumu Tsukamoto, Goro Arakane, Tomohiro Sugino

Short Focal Length Scanner, Fiber Laser Welding of Stainless Steel Sheets and Tubular Products (1803)
Mikko Vänskä, Veli Kujanpää, Elin Westin, Terho Torvinen

High-power Fiber Laser Butt Welding of Thick High-strength Steel Plate using Sensing System with Hot Wire (1804)
Terumasa Onishi, Masami Mizutani, Yousuke Kawahito, Seiji Katayama

Prevention of Porosity by Oxygen in Partial Penetration Laser and Laser-GMA Hybrid Welding (1805)
Susumu Tsukamoto, Lin Zhao, Goro Arakane, Tomohiro Sugino

Weldability of Austenitic and Dual Phase Stainless Steel on Fiber Laser Welding for Pipe Industry (1806)
Mok-Young Lee

Qualification of HLAW of HSLA-80 under Naval Vessel Rules (1807)
Paul Blomquist, Carl Chretien, Erik Oller, Brian Marx

Analysis and Control of Penetration Depth Fluctuations in Single-mode Fiber Laser Welds (1808)
Matt Reiter, Jungho Cho, Dave Farson, M. Mehl

Microlens Fabrication with Fiber Laser Induced Thermal-Mechanical Plastic Forming Method (1809)
Tao Chen, Tong Wang, Ji-Min Chen, Tie-Chuan Zuo, Shi-Bing Liu

LMP 19: Additive Manufacturing Process Approach II

Effects of Parameters on Surface Roughness of Samples by Selective Laser Melting (1902)
Zemin Wang, Guangxia Chen, Kai Guan, Changwen Peng, Xiaoyan Zeng

Effect of Substrate on Temperature Field in Selective Laser Sintering of Metal Powders (1903)
Xianfeng Shen, Yang Wang, Jialin Yang

Effect of Path Planning on Residual Stress Distribution in Laser Powder Deposition Process (1904)
Ehsan Foroozmehr, Radovan Kovacevic

Application of Holographic Beam Shaping in Selective Laser Melting for the Fabrication of Functional Polymer Components (1907)
Darrel Bunyan, Richard Heath, John Tyrer, Matthew Gibson

Focal Shift Monitoring and Cognitive Closed-loop Control by Analysis of Co-Axial Video Data (1910)
Thibault Bautze, Tobias Kaiser, Sonja Huber

附件三、海報展示清單
Fibre Laser Net-Shape Welding of Steels (P101)
Ramadan Eghlio, Andrew Pinkerton, Lin Li

The Effect of Moisture Content and Tracheids Orientation in Fibre Laser Cutting of Dry and Wet Pine Wood (P102)
Juan Carlos Hernandez - Castaneda, Huseyin Kursad Sezer, Lin Li

Evaluation of Laser Weld Monitoring - A Case Study (P103)
Ingemar Eriksson, Alexander Kaplan

Fibre Laser Welding of ZN-Coated Steel on Al Alloy For Next Generation Lightweight Vehicles (P104)
Hui-chi Chen, Andrew Pinkerton, Lin Li, Anil Mistry

Microstructuring of Various Materials using Femtosecond Laser Pulses (P106)
Manuel Pfeiffer, Andy Engel, Steffen Weißmantel, Günter Reiße, Hagen Grüttner

30KW Peak Power Flash-Lamp Pumped Novel Nd:YAG Solid-State Laser (P107)
Xuesheng Liu, Sun Yao, Yinghua Cao, Zhiyong Wang

Feasibility of Laser Microcladding to Produce Hard Coatings (P108)
Fernando Lusquiños, Rafael Comesaña, Jesus del Val, Antonio Riveiro, Felix Quintero, Juan Pou

A Comparison Between Novel Fiber Laser Cutting Methods and Conventional Fiber Laser Fusion Cutting (P110)
Arttu Jussila, Tuomas Purtonen, Antii Salminen

An Overview of the Conventional Microprocessing and Laser Assisted Techniques for Fabricating Microscale Features (P111)
Matti Manninen, Heidi Piili, Antti Salminen

Interaction Between Laser Beam and Paper Materials (P112)
Heidi Piili, Antti Salminen, Veli Kujanpää

Laser Doping for Bandgap Engineering (P114)
Geunsik Lim, Nathaniel R. Quick, Aravinda Kar

High Speed Laser Micro-Texturing of Si Wafer for Improved Light Trapping for Photo-Voltaic Application (P116)
Ana Pena, Zengbo Wang, David Whitehead, Lin Li

Microfabrication of Gratings Inside a Transparent Material using Femtosecond Laser Processing with Computer Generated Hologram (P118)
Hayato Kawashima, Masahiro Yamaji, Jun'ichi Suzuki, Shuhei Tanaka

Femtosecond Laser Written Microstructures in PMMA and PDMS at 800nm for Photonic Applications (P119)
K.L.N. Deepak, Kumar R.S.S., Desai Narayana Rao, Soma Venugopal Rao

CO2 Laser Welding of AHSS (P122)
John Pandremenos, Konstantinos Salonitis, George Chryssolouris

Acoustic and Optical Sensing for Monitoring of Blind Laser Drilling Geometrical Features (P123)
Aristidis Stournaras, Konstantinos Salonitis, George Chryssolouris

Energy Efficiency of Laser Based Manufacturing Processes (P124)
Apostolos Fysikopoulos, Konstantinos Salonitis, George Chryssolouris

Physical Study of Hybrid Nd:YAG Laser -MAG Welding Process (P125)
Emilie Le Guen, Rémy Fabbro, Frédéric Coste, Muriel Carin, Philippe Le Masson

The Influence of Laser Pulse Shape in Repair Welding of Tool Steels (P126)
Matej Pleterski, Janez Tušek, Damjan Klobčar, Ladislav Kosec, Mitja Muhič

Structure Modification of Carbon Nanotube Powder and Film by Laser Shock Peening Process (P127)
Liang Lv, Minlin Zhong, Renjie Zhu, Changsheng Dong, Wenjin Liu

Fibre Laser Welding for Lightweight Design (P128)
Jan Karlsson, Alexander Kaplan

Influences of Gap Size on the Fatigue Strength of Welded Titanium Alloy Overlap Joints (P130)
Bing Wu, Shuili Gong, Li Chen, Jianxun Zhang

Innovative Approach of Joining Hybrid Components (P132)
Andreas Roesner, Alexander Olowinsky, Arnold Gillner

Comparative Study on the Application of Fiber Laser and Slab CO2 Laser in Welding DP780 High Strength Steel Plate (P133)
Lijun Xin, Tao Huang, Jun Shao, Zhiyong Wang

Laser Beam Welding of Experimental Trip Steels (P134)
Ambroise Vandewynckèle, César García, Daniel Morán, Álvaro Prada, Patricia Vázquez

Closed Loop Control of Laser Welding Processes Using Cellular Neural Network Cameras - Experimental Results (P137)
Felix Abt, Andreas Blug, Leonardo Nicolosi, Friedrich Dausinger, Rudolf Weber, Ronald Tetzlaff, Daniel Carl, Heinrich Höfler

Single Element Imaging Laser Homogenizer (P139)
Michael Scaggs

Accelerating the Simulation of Optical Distortion Due To Atmospheric Scintillation Using  CPUs, GPUs, Cell Broadband Engine and FPGAs (P145)
Vinay Sriram, Oskar Mencer

The Effect of the Relative Location of Laser Beam and Arc in Different Hybrid Welding Processes (P148)
Paul Kah, Antti Salminen, Jukka Martikainen

Effect of Joint Gap on Nd: YAG Laser Welded Ti-6Al-4V (P157)
Xinjin Cao, G. Debaecker, E. Poirier, S. Marya, J. Cuddy, A. Birur, P. Wanjara

Frequency Doubling (SHG) of a 200 W CW Fiber Laser in Kaliumtitanylphosphat (KTP) (P158)
Markus Mundus, Jürgen Gröninger, Klaus Dickmann

Drilling of Aluminum with a High Power Q-switched 532nm Laser (P160)
Leonard Migliore, George Nazary

Femtosecond Laser Materials Processing in the Townes Laser Institute (P163)
Mark Ramme, Jiyeon Choi, Troy Anderson, Martin Richardson

The Tribological Applications of WC-Co Electro-Spark Coatings Modified Via Laser Treatment (P165)
Norbert Radek, Konrad Bartkowiak
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GE Global Research
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Northrop Grumman Cutting Edge Optronics
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TRUMPF Inc. Laser Technology Center

Silver Sponsors
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Panasonic Boston Laboratory

Precitec, Inc.

Bronze Sponsors

Fraunhofer USA, Center for Coatings & Laser Applications
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Swinburne University of Technology
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Adapt Laser Systems

Aerotech, Inc.

Altos Photonics, Inc.
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Andrews Glass Co., Inc.

Applied Optimization

Cambridge Technology, Inc.

Connecticut Center for Advanced Technology, Inc.

CorActive High-Tech

CourierTronics / SILL Optics

CVI Melles Griot

Directed Light, Inc.

Electro-Optics Technology, Inc.

Eolite Systems

Fiberguide Industries, Inc.

Fraunhofer Institute for Laser Technology

Gentec Electro-Optics, Inc.

Haas Laser Technologies, Inc.

High Q Laser, Inc.

HIGHYAG Lasertechnologie GmbH

II-VI Infrared

Innovative Laser Technologies, Inc.

Laser Mechanisms, Inc.

Laserline, Inc.

Lee Laser, Inc.

MEMS Optical, Inc.

Molecular Technology (MolTech) GmbH

Mound Laser & Photonics Center, Inc.

nLIGHT Corporation 

Nufern

OceanOptics, Inc.

Ophir-Spiricon, Inc.

OZ Optics, LTD

Photonics Industries International, Inc.

Photonics Media

QPC Lasers
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Quantronix Corp

SCANLAB America, Inc.

Scientific Materials, a FLIR Systems Company

SPIE

Synova SA
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