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摘要

為加強我國與加拿大的科技合作，行政院國家科學委員會與加拿大國家研究院共同主辦 2002 年台加雙邊先進製造技術研討會 (2002 NRC-NSC Canada-Taiwan Joint Workshop on Advanced Manufacturing Technologies)，於二○○二年九月二十三日至二十四日在加拿大安大略省倫敦市整合製造技術研究所舉行。研討會分奈米技術與材料、模造程序之最佳化、快速成型、醫療機電與製造、新興製造程序、微機電系統與虛擬製造等六項子題，雙方於每項子題至少各邀請二位學者專家發表研究論文。

此研討會共有 117 人參加。我方由行政院國家科學委員會精密儀器發展中心主任陳建人博士領隊，有 18 位學者專家與會，發表 13 篇論文。加拿大則有產、官、學、研界共計 99 位參加，提出 18 篇論文報告。研討會進行順利且圓滿結束。

雙邊代表並於研討會後商討未來的合作計畫，初步規劃有醫療儀器、奈米技術、新型工具機、長行程微驅動器、快速工具等等多達 11 項可能進行合作研究之領域，將俟進一步磋商後，逐年研擬具體執行計畫，分別向我國國家科學委員會與加國國家研究院申請。加方並有強烈意願，期盼明年在台灣辦理第二次先進製造技術研討會，以擴大合作與技術交流。

此外並參訪加國國家研究院所屬整合製造技術研究所、航太研究所、Steacie 分子科學研究所、微結構科學研究所與國家量測標準研究所，以及 Formet Industries 與 Presstran Industries 兩汽車元件廠，藉以瞭解加國高科技與精密儀器技術發展現況，拓展雙方交流與合作管道。
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壹、前言

為加強我國與加拿大的科技合作，行政院國家科學委員會與加拿大國家研究院 (National Research Council, NRC) 於民國八十六年簽署「雙邊科技合作瞭解備忘錄」，雙方高階主管定期訪問，積極推動科技合作，除在生物技術、化學領域建立良好互動關係外，並自民國八十九年在機械製造領域開啟了合作研究的新頁。

國科會鑑於我國與加拿大在整合製造技術領域的合作研究時機逐漸成熟，於民國九十年指派精密儀器發展中心主任陳建人博士前往加拿大，會同我國駐加拿大經濟文化代表處科學組與加拿大國家研究院洽商辦理「台加雙邊整合製造技術研討會」籌備事宜，希望藉由研討會中雙方學者專家的深入討論與切磋，促進彼此未來合作計畫，加速製造技術的發展而互蒙其利。

此研討會經雙方多次磋商，正式定名為「2002 年台加雙邊先進製造技術研討會」(2002 NRC-NSC Canada-Taiwan Joint Workshop on Advanced Manufacturing Technologies)，並於民國九十一年九月二十二日起在加拿大安大略省倫敦市舉行。研討會分奈米技術與材料、模造程序之最佳化、快速成型、醫療機電與製造、新興製造程序、微機電系統與虛擬製造等六項子題，雙方於每項子題至少各邀請二位學者專家發表研究論文。

本中心致力於精密儀器技術開發，於精密製造、微機電系統、奈米檢測與光電技術等領域皆有豐厚實力與技術能量。此次研討會，奉國科會指示由本中心與加拿大國家研究院的整合製造技術研究所 (Integrated Manufacturing Technologies Institute, IMTI) 共同辦理，除邀請國內十餘位教授，由本中心主任陳建人博士領隊前往加拿大參加研討會，本中心亦派員與會，並於研討會後拜會加拿大國家研究院所屬相關研究機構，拓展雙方合作領域。

貳、出國目的

1、 參與「2002 年台加雙邊先進製造技術研討會」之籌辦，促進我國與加拿大雙方先進製造技術領域的學術交流。

2、 參加「2002 年台加雙邊先進製造技術研討會」，研習最新先進製造、微機電系統與奈米檢測等技術。

3、 參訪加拿大國家研究院所屬高科技研究機構，瞭解並觀摩儀器技術之發展現況。

4、 透過與加拿大的雙邊交流，加強本中心與加國高科技研究機構間的相互瞭解，以利未來雙方人員互訪與合作。

參、行程與議程

一、出國行程

日期
地點
行程內容

9/20
台北
搭機、啟程

9/21
溫哥華
轉機、行程與住宿安排

9/22
倫敦
搭乘大眾內陸運輸工具、安頓住宿、準備資料

9/23
倫敦
參加 2002 年台加雙邊先進製造技術研討會
參訪整合製造技術研究所

9/24
倫敦
參加 2002 年台加雙邊先進製造技術研討會

9/25
倫敦
雙邊討論：討論未來合作計畫
參訪 Formet Industries 與 Presstran Industries 
汽車元件廠

9/26
渥太華
參訪航太研究所
參訪 Steacie 分子科學研究所

9/27
渥太華
參訪微結構科學研究所
參訪國家量測標準研究所

9/28
溫哥華
整理資料、搭機、返台

9/29
台北
轉機、抵台

二、研討會議程

9 月 23 日

8:309:15
註冊、報到

9:1510:00
全員場次 1
John Kime
President and CEO, London Economic Coporation

Dr. Arthur J. Carty
President, National Research Council of Canada

10:0010:30
休息與交誼

10:3012:00
IMTI 簡介
Georges Salloum
Director General, 
Integrated Manufacturing Technologies Institute


參觀 IMTI 實驗室

12:0013:00
午餐

13:0015:00
技術場次 1A
奈米技術與材料
技術場次 1B
模造程序之最佳化

15:0015:30
休息與交誼

15:3017:00
技術場次 2A
快速成型
技術場次 2B
醫學機電與製造

9 月 24 日

8:309:15
報到

9:1510:00
全員場次 2
陳建人博士
國科會精密儀器發展中心主任

Dr. Peter A. Hackett
Vice-President Research,
National Research Council of Canada

10:0010:30
休息與交誼

10:3012:30
技術場次 3A
新興製造程序
技術場次 3B
虛擬製造 (一)

12:3013:30
休息與交誼

13:3015:30
技術場次 4A
微機電系統
技術場次 4B
虛擬製造 (二)

15:3015:45
休息與交誼

15:4517:00
綜合討論
與閉幕
Dr. Sadiq Hasnain
International Relations Office, NRC

肆、達成任務

1、 2002 年 NRC-NSC 先進製造技術研討會順利舉行，我國與加拿大雙方對彼此在製造領域相關研究工作皆有廣泛且深一層的瞭解。加方對我國在製造領域的研究水準極感興趣，熱切希望與我國合作推動研究計畫。

2、 本次研討會計有 117 位專業人員與會，其中我方有 18 位、加方來自國家研究院的研究人員有 47 位、來自研究院外之政府及研究機構研究人員 16 位，大學教授 9 位、企業界 27 位。許多與會人士紛紛洽詢我國相關領域之研究成果。

3、 透過此研討會的交流與深入的討論，我國與加拿大研究人員提出了十一項未來可能進行合作研究的計畫題目，為雙方的科技合作開啟了新的一頁。

4、 建立我方在加拿大廣泛人脈，並對其研究設施與進行之計畫有相當的認識，在未來工作與研究需求之技術交流與諮詢，均已建立適當的聯繫管道。

伍、活動紀要

此次出國的主要活動是參加 2002 年台加雙邊先進製造技術研討會，在研討會期間，參訪了加拿大國家研究院的整合製造技術研究所，研討會結束後，先參訪了兩個汽車元件廠，然後又參訪了國家研究院所屬的另外四個研究所。為期能有系統地說明整個活動經過，以下的紀要將依活動性質而非時間順序報告。

一、參加 2002 年台加雙邊先進製造技術研討會

本次研討會計有 117 位專業人員與會，其中我方有 18 位、加方來自國家研究院的研究人員有 47 位、來自研究院外之政府及研究機構研究人員 16 位，大學教授 9 位、企業界 27 位。

(一) 全員場次

研討會於 9 月 23 日及 24 日在加拿大國家研究院整合製造技術研究所舉行。第一日上午報到註冊後，是個簡單的開幕儀式。因整合製造技術研究所位於加拿大安大略省的倫敦市，倫敦市經濟發展協會董事長兼執行長 John Kime 代表倫敦市長，以地主身份致詞，歡迎我方代表團員，並祝研討會圓滿順利。隨後由加拿大國家研究院院長 Dr. Arthur J. Carty 致詞。他強調加拿大近年來致力於全球化，國家研究院亦以全球化作為其發展的願景。在這樣的發展趨勢下，加拿大與世界各國積極進行合作交流，其中當然也包括了我國。致詞中除了詳述我國與加拿大近年來的各種科技合作，也極力宣傳加拿大國家研究委員會的各項研究成果。

因為此研討會加方的主辦單位是國家研究院的整合製造技術研究所，該所於開幕後由所長 Georges Salloum 簡報，介紹該所的發展現況與重要成果，並安排全體與會人員參觀實驗室。參訪內容於後文詳述。

第二日上午則由精密儀器發展中心主任陳建人博士代表我方向全體與會人員簡報我國科技研發的相關組織架構與預算規模，並介紹國科會推動的各項國家型研究計畫，以及各科學園區與國家實驗室的發展概況。因簡報內容精采豐富，讓與會人士得以一窺我國科技發展的全貌，並留下深刻印象。

在陳主任簡報之後，原本排定由加拿大國家研究院副院長 Dr. Peter A. Hackett 簡報加拿大國家研究院的成果與發展現況，但 Dr. Hackett 因故無法出席，改由整合製造技術研究所所長 Georges Salloum 代為簡報。

(二) 技術場次

本研討會的技術場次分 A、B 兩個場地同時進行，每天每個場地各有兩個場次，分別有不同的主題。其中「虛擬製造」因發表的論文較多，所以分配了兩個場次。

每個技術場次皆安排我方與加方人員就該場次主題發表相關研究論文，並與各場次與會人員進行研討。各場次發表的論文內容詳見附件一。

技術場次是整個研討會的重點，透過相關研究論文的發表，讓我方與加方人員對彼此的研究領域與研究成果有了相當程度的了解，有助於未來合作研究計畫的研議。

(三) 綜合討論與閉幕

技術場次結束之後，第二天下午安排了綜合討論的場次，除了加國國家研究院說明整個研討會的背景與籌備過程，並開放全體與會人員發表與會心得以及對未來的相關建議。

從大家的發言可以看出此次研討會相當成功、圓滿，大家除了在技術方面有許多的收穫，對於兩國彼此的相關研究工作也有進一步的了解。大家都熱切的期盼未來能繼續辦理類似的研討會，以促進兩國間的合作研究與交流。

(四) 分組討論與綜合結論

因為此次研討會的籌辦係依據我國與加拿大雙邊科技合作瞭解備忘錄的精神，其目的是希望透過這樣的一個研討會，增進雙方研究人員對彼此研究工作的了解，進而促進未來雙方的合作，因此在整個研討會結束之後，主辦單位特別安排於 9 月 25 日上午，由加國國家研究院國際關係室 (International Relations Office) 說明我國國科會與加國國家研究院合作計畫的申請、補助方案，並由我方代表與加國國家研究院的研究人員就彼此感興趣的研究題目進行分組討論，尋求未來可能的合作研究方向。

經過雙方熱烈的討論，獲致了下列的結論：

1.
醫療機電與製造組分別由台灣大學、長庚大學團隊與加國整合製造技術研究所提出六個可能短、中、長期合作構想雛型：

•
Active SPR devices for pulse laser deposition of materials for biochip applications

•
Medical mechatronics

•
Materials modeling

•
Formation of functionally gradient nanograin-sized biocompatible layer on Ti6Al4V for medical implants

•
Rapid prototyping and integration for the manufacture of prosthesis

•
Development of computer aided surgery systems for MIS applications

2.
奈米技術與材料組：清華大學與加國整合製造技術研究所提出 photonic band gap materials 與 nanoscale, porous silicon semiconductor fabrication 合作計畫構想。

3.
新興製造組：交通大學與加國整合製造技術研究所提出 reconfigurable machines for 3D precision tracking and machining 合作構想。

4.
微機電系統組：交通大學與加國整合製造技術研究所提出繼續開發長行程微驅動器 (long-stretch microdrives) 計畫。

5.
快速成型：台灣科技大學、中正大學與加國整合製造技術研究所提出開發快速工具 (rapid tooling) 構想。

6.
虛擬製造：雖有共同興趣，唯我方教授因人力問題無法進行合作，預定明年再討論 E-teaching 合作計畫。

二、參訪加拿大國家研究院所屬研究機構

(一) 參訪整合製造技術研究所 (九月二十三日上午)

整合製造技術研究所 (Integrated Manufacturing Technologies Institute) 原位於加拿大首都渥太華，於 1997 年遷至安大略省倫敦市西安大略大學校園之科技園區，以期能與倫敦市既有的製造工業緊密結合，協助其相關製造技術的開發。該所房舍寬敞、設備新穎，員工大約 100 人，主要的研究領域有兩項，分別是系統模擬與控制的研究以及生產製造技術的研究。

在系統模擬與控制方面係利用電腦虛擬實境的技術從事設計與虛擬製造。透過電腦網路，不同地點的設計人員可以同時分享與進行同一物件的設計，然後利用 3D 模型化與視覺化的處理，設計人員可從虛擬實境中先行掌握未來製造成形的成品，並進行設計上的變更。如此可加速設計時程，並減少因設計不良所損失的製造時程，大幅提升了產品設計製造的彈性與效率。

在生產製造技術方面則著重於材料添加與精密製造的相關技術。該所在雷射微細加工與快速成形有不錯的技術實力，除展示了材料改質的鍍膜技術與成果，也展示了微小元件的製作能力。

(二) 參訪航太研究所 (九月二十六日上午)

航太研究所 (Institute for Aerospace Research) 位於國家研究院於渥太華的研究園區。此次參訪由所長 Dr. Bill Wallace 簡報該所概況，然後參觀其實驗室。

航太研究所有 280 位員工，其中專業人員 230 位，另外有訪問研究人員 100 位，預算約 4000 — 7000 萬加幣。設置有飛航研究實驗室、結構材料與推力實驗室、空氣動力實驗室，以及即將於明年秋天落成使用的製造技術中心。該所共有八個風洞，最大的為低速 9×9 米，其他有低速 2×3 米、3 倍音速下吹式風洞等。渦輪引擎測試設備包括 2 MW 排氣、5 MW 及 8 MW 增壓及排氣場、飛機全尺寸測試設備、飛機及直昇機有六架，另有模擬機、飛航記錄器解讀中心等。

在該所參觀了全尺寸 (full-scale) 機翼疲勞測試系統，正對一架 F-18 戰機進行測試。該系統共有 63 組電腦控制的液壓伺服致動器，超過 600 個應變計，規模龐大壯觀，令人大開眼界。

(三) 參訪 Steacie 分子科學研究所 (九月二十六日下午)

Steacie 分子科學研究所 (Steacie Institute for Molecular Sciences) 位於原本加國國家研究院的總部，建築古典而堂皇，像是一棟充滿了人文氣息的博物館。該研究所是依 Dr. E. W. R. "Ned" Steacie 而命名的，Dr. Steacie 是加國傑出的化學家，於 1952 年至 1962 年擔任國家研究院院長，對加國科學發展貢獻良多。此外該研究所也曾孕育過一位諾貝爾化學獎得主，Dr. Gerhard Herzberg。

該所由代理所長 Dr. Thomas Jackman 簡報其現況，並帶領參觀國際會議中心、圖書館、諾貝爾獎得主 Dr. Herzberg 的研究室及其他相關實驗室。研究人員除引導參觀其擁有的核磁共振儀，介紹正自行建造的 900 MHz 核磁共振儀，並解說該所在奈米材料相關研究上的成果。在該所並巧遇正進行合作研究的暨南大學教授與清華大學化學所的研究生。

(四) 參訪微結構科學研究所 (九月二十七日上午)

微結構科學研究所 (Institute for Microstructural Sciences) 是由應用技術組組長 Dr. Sylvain Charbonneau 簡報該所現況並引導參觀。

該所致力於光通訊、無線通訊等相關技術與元件的開發，在元件技術方面包括了聲波與訊號處理、磊晶、微加工、光電元件與量子元件等相關技術，在材料技術方面則包括了有機材料與元件、量子理論、表面與界面科學以及薄膜等相關技術。在該所除參觀其電子束曝光機 (E-beam writer) 與分子束磊晶設備，也參觀了一些光電、無線通訊元件。

(五) 參訪國家量測標準研究所 (九月二十七日下午)

國家量測標準研究所 (Institute for National Measurement Standards) 由代理所長 Dr. Tom LeFeuvre 由簡報其現況。該所有員工 140 位、訪問研究人員 25 位，約有八百張校驗報告 (Calibration reports)，與許多國家量測標準研究單位簽有量測協議。其主要策略領域包括基本量量測標準研究、工業量測與校正能量研發的推動、校正與量測服務的宣導、化學與物理量量測實驗室授權評核認證 (CLAS)、國際上互相量測與追溯等。

在該所參觀了尺寸度量衡量測實驗室、電性與其他多種基本物理量量測設備、輻射度量實驗室與直線加速器等。其尺寸度量衡量測實驗室經過精密設計，利用穩定的下吹式氣流減低人體引發的局部溫升及懸浮微粒，力求量測環境的良好控制，以獲致精確的量測結果。

三、參訪汽車元件廠

(一) 參訪 Formet Industries 公司 (九月二十五日下午)

Formet Industries 位在倫敦市附近的 St. Thomas，隸屬於 Magna 企業集團，是專業製造貨車底盤的公司，年產量約一百萬台底盤，全數供應 GM 公司。

該元件廠大都以自動化取代人工，生產過程中使用了大量的機器手臂，是高度自動化的工廠。廠房面積達百萬平方英尺，只有五百位員工，人工作業大都為維護、重要部位焊接、最後組裝及物料搬運。其核心技術包括液壓成形、滾壓成形 (roller forming) 與高溫蠟防鏽，在機器手臂的使用上也有相當豐富的經驗。該廠強調 zero scrap，材料與廢料處理成本低。

(二) 參訪 Presstran Industries 公司 (九月二十五日下午)

Presstran Industries 與 Formet Industries 同隸屬於 Magna 企業集團，也位於 St. Thomas，是專業製造汽車零件的工廠，其生產之零件除供應 Formet Industries 外，亦供應給其他廠商。

該製造廠的主要生產內容包括鋼材的切割、打孔、深引伸成形與與焊接，核心技術為高強度鋼的深引伸成形。場內有高達十餘公尺之巨型液壓衝床與剪床，規模相當壯觀。該廠成立於 1984 年，現有 750 位員工，每天使用 742 噸鐵、27,500 根鐵管，每天焊接之焊道長達 18 英里，多達 650,000 個點焊點，年營業額 180 億加幣。

陸、心得與感想

1、 此次研討會圓滿結束，除了要感謝加拿大國家研究院與整合製造技術研究所各方面細心的安排，我方出席代表的熱烈參與及優異表現，亦功不可沒。而此次研討會的成功也說明我駐加國代表處科學組這幾年的努力有不錯的成果，加國對我方人員的禮遇，正顯露了其對我國的高度重視。

2、 我方有關國科會研究計畫與成果的簡報內容紮實，引起加方對我國的研究領域產生濃厚興趣，堅強陣容與研究水準也令加方對合作更具信心，並已提出多項未來可能合作研究的計畫題目，雙方都有強烈的合作意願。

3、 本次第一屆的台加雙邊先進製造技術研討會讓雙方建立互信基礎，並增進彼此的瞭解，加方代表希望來年能在台灣繼續舉辦此一研討會，以更進一步瞭解我方在製造方面的長處，促進更多的合作機會。

4、 加拿大國家研究院所屬的多個研究所，其研究內容與性質與精密儀器發展中心頗有共通之處。如整合製造技術研究所的精密製造與雷射微細加工、航太研究所的機載遙測與大氣研究、微結構科學研究所的光學薄膜與半導體激發雷射等，而參訪的各所幾乎都有微機電與奈米相關的研究計畫。此外，微結構科學研究所與國家量測標準研究所亦擁有許多與精密儀器發展中心類似的研究設備。這些都可做為未來雙方合作交流的基礎。

5、 加拿大與我國研究技術重點各有擅長之處，例如加拿大在航空、能源工業與汽車工業優於我們，我國半導體、資訊工業與光電工業又優於加拿大，具有互補性。近年來國科會與加國國家研究院已有許多成功的合作經驗，讓彼此的研究更易發揮槓桿原理，值得擴大推動。

6、 加拿大國家研究院各研究所的設備良好，環境也十分寬敞優雅，是令人嚮往的高科技研究場所。從研究院到各研究所，其對於各自的研發成果均能充分地對外界宣揚與展現，讓人印象深刻，也值得我們學習。

7、 加拿大國家研究院全院及各研究所約有三千八百位正式員工，卻有一千位訪問研究人員，而且來自全球各地，一方面充分利用外界人力資源，彌補自身人力之不足，另一方面則有效擴大國際交流合作，除可獲致更多、更豐富的研究成果，也有助於建立國際學術研究聲譽。

8、 參訪的研究所對於技術人力採矩陣管理，先將人員依專長分成不同的研究群，這些研究群隨時間的變動不動，每個研究群有負責人。另外則依其目標與任務訂定各個研究計畫，各計畫主持人依計畫所需，自各研究群中調派不同專長的人員，參與計畫的執行。個人員績效的評估則先由各計畫主持人依其對該計畫的貢獻與績效進行考評，將結果送至其所屬研究群負責人，各研究群負責人再對所屬成員參與各計畫的績效進行綜評。當研究人力達一定規模時，此種矩陣管理的方式對人力的運用較具彈性。

9、 所參訪的兩個汽車元件廠都採高度自動化生產作業，一方面可降低人力成本，一方面則可提高生產效率，有助於提升自身的產業競爭力，值得我國傳統機械製造廠借鏡。

10、 所參訪的加國研究機構均強調與民間廠商的緊密結合，瞭解並解決其生產上的問題，同時透過相關研究，改善並提升其生產技術，對於整體產業的發展有很大的貢獻。

11、 辦理國際性學術研討會是件辛苦的工作，但卻能發揮國內外相關研究人員深入交流的功效，亦有助於學術聲譽的提升。

柒、建議

1、 本次先進製造技術研討會已建立我國與加拿大間製造領域之合作基礎，建議持續辦理此一研討會，以分享研發成果並增進彼此的瞭解，嘉惠雙方科技研究與提升產業技術。而辦理成功的研討會需要相當多的人力與資源，宜儘早規劃，建請國家科學委員會予以支持。

2、 我國與加拿大在製造領域方面互有長短，而製造領域之技術需要長期投入，若能透過合作研究計畫為媒介，善用雙方資源與經驗，將能發揮研究之槓桿效益，並縮短研發時程，建議對未來製造領域之合作計畫予以支持。

3、 為加強我國之實質外交，建議對實際從事國民外交之政府科技研究機關，予以經費上之補助，以利業務之推動，並促進研究機關與他國研究機構間的交流，提升國際學術水準與聲望。

4、 面對全球科技競爭的日趨激烈，任何機關或單位如欲爭取到更多的經費與資源，增加自身的曝光率與知名度是相當重要的手段。而辦理國際性學術研討會是個有效的方法，除了可以提升自身的學術聲譽，也可以藉此引進國外的研究經驗，並促進國內相關領域研究工作的推展。

5、 現今的科技研發強調全球化與國際合作，為培育高級研究人才，建議擴大提供研究生前往國外研究機構進修機會，學習研究方法與技巧，提升研發實力。此外，國內研究機構亦可多多聘請國外一流的研究人員來台擔任顧問或客座研究員，以吸取其豐富的知識與經驗，並引領國內相關科技研發。
捌、結語

此行主要參加 2002 台加雙邊先進製造技術研討會，吸取雙方在先進製造技術方面的研究成果與心得。因此一研討會在我方的相關事務係由國科會責成本中心辦理，故亦協助處理相關聯繫事宜。經過雙方的努力與熱烈參與，研討會進行順利且圓滿結束，為我國與加拿大間的科技交流與合作奠定了更堅實的基礎。

除了研討會獲致的豐碩成果，雙方研究人員對於未來進一步的合作研究都抱有高度的興趣，也期盼來年在台繼續辦理研討會，以拓展雙方合作的範疇。

透過對加國國家研究院所屬研究所的參訪，對於其發展現況、研究設施、研究計畫與成果有了相當程度的瞭解，有助於未來雙方進一步合作與交流的推動。

精密儀器發展中心在光電、真空等領域有良好的基礎，近年致力於光電遙測、微機電系統與奈米表面檢測等領域的研究發展，此方向與國外的研發趨勢相符。而從實際的研發成果來看，本中心的技術能力亦具國際水準，未來應更積極拓展國際合作，才能與國際科技研發的環境緊密結合。

玖、攜回資料

1、 Proceedings of 2002 NRC-NSC Canada-Taiwan Joint Workshop on Advanced Manufacturing Technologies (研討會論文集)

2、 2002 NRC-NSC Canada-Taiwan Joint Workshop on Advanced Manufacturing Technologies 光碟片

3、 Activities Report 2001 of Institute for Microstructural Sciences (微結構科學研究所 2001 年年報)

4、 其他資料請見附件

拾、附件

1、 2002 台加雙邊先進製造技術研討會議程與發表論文摘要

2、 2002 台加雙邊先進製造技術研討會我國代表名單

3、 加拿大國家研究院院長 Dr. Arthur J. Carty 於研討會開幕致詞稿

4、 加拿大國家研究院整合製造技術研究所所長 Georges Salloum 代表國家研究院副院長 Dr. Peter A. Hackett 介紹國家研究院研發與創新成果的簡報資料

5、 加拿大國家研究院所屬研究所相關資料

一、2002 台加雙邊先進製造技術研討會議程與發表論文摘要

1. 技術場次 1A：奈米技術與材料
論文發表人
發表題目及摘要

Tsong P. Perng

Dean of Academic Affairs and Professor of Materials Science, Department of Materials Science and Engineering, National Tsing Hua University, , Taiwan
On Some Aspects of Nanoparticles

The novel properties of nanocrystalline materials are normally ascribed to either the size effect or surface effect. In this presentation, two systems of nanoparticles exhibiting novel structural features and properties are discussed. In the first case, a series of Si nanoparticles ranging from 3 to 50nm have been fabricated by a vapor condensation method. In the second case, nanoparticles of Pd77Ag23 with the size 6-7 nm were prepared by a wet reduction method.

Ben Luan

Shape Transfer Processes Group, Integrated Manufacturing Technologies Institute, National Research Council of Canada
Development of Coating Technologies for Advanced Applications

One research project at the IMTI-NRC focuses on the development of cost competitive coating processes for high value applications. An overview of current R&D activities and interests is presented, including coating of lightweight metals to reduce vehicular mass, coating of SLA and SLS based rapid prototypes for functionality enhancement, new initiatives on sustainable coating development and coatings for biomedical applications. Coating processes such as immersion coating, electroless deposition and electrodeposition will be discussed. 

L. A. Utracki

National Research Council Canada, Industrial Materials Institute, Boucherville, QC, Canada, J4B 6Y4
Polymeric Nanocomposites

Industrial polymeric nanocomposites contain 2-5 wt% of nano-particles, primarily mineral or synthetic clays. The clay of preference is the montmorillonite (MMT) with micron-sized particles formed by stacks of three layer sandwiches. The main problem in using nanoparticles is their inherent tendency for aggregation. Solution of the problem has two steps: (1) chemical modification of the clay, and (2) dispersing the organoclay in a monomer that is subsequently polymerized, or compounding into molten polymer, usually using a compatibilizer.

Yaoping Hu

Modelling and Visualisation Group, Integrated Manufacturing Technologies Institute, National Research Council of Canada
Simulating the Behaviour of Soft Materials for Manufacturing

The applications of soft materials, sometimes called rubber-like materials, are extremely diverse in manufacturing industries. For example, the automobile and aircraft are two of the largest users of these materials. In order to reduce the cost of products while increasing their quality assurance, manufacturing industries currently demand the results of a simulation on the behaviour of a new design and/or a new manufacturing process. This paper concerns the aspects of performing a simulation on the behaviour of soft materials.

2. 技術場次 1B：模造程序之最佳化
論文發表人
發表題目及摘要

Yeh-Liang Hsu

Professor and Chairman,

Department of Mechanical Engineering, Yuan Ze University, Taiwan
A Fuzzy Optimisation Algorithm for Blow Moulding Processes

A fuzzy optimization algorithm to determine optimal gap openings of the programming points in blow moulding is demonstrated. Performance & process optimization, and warpage minimization are considered. Traditional numerical optimization algorithms treat the optimization problem purely mathematically, not utilizing valuable engineering knowledge. Fuzzy optimization algorithms use engineering knowledge and human supervision, modeled in the optimization algorithm using fuzzy rules. Results are compared to gradient-based algorithms.

F. Thibault

Industrial Materials Institute, National Research Council Canada, Boucherville, Quebec
Optimization Methodologies for the Blow Moulding Process

An international research initiative between two institutes of the NRC and two Universities in Taiwan to build a web-based software environment for the design of automotive interior blow moulded parts integrates different approaches for performance and warpage optimization. This presentation focuses on the application of the gradient-based algorithms and compares results with the soft computing techniques developed in Taiwan and discusses advantages and drawbacks in the context of extrusion blow moulding.

Jyh-Cheng Yu

Associate Professor, Department of Mechanical Engineering, National Taiwan University of Science and Technology, 43 Keelung Rd., Sec. 4, Taipei 106, Taiwan, R.O.C.
Design Optimization Using Soft Computing Technology for Extrusion Blow Molding Process

Soft computing is used to determine optimal die gap parison programming of extrusion blow molding process to minimize part weight subject to stress constraints. The finite-element software, BlowSim, simulates the parison extrusion and the blow molding processes. However, simulations are time consuming, and minimizing the number of simulations is important. The proposed strategy, Fuzzy Neural-Taguchi and Genetic Algorithm (FUNTGA), establishes a back propagation network using Taguchi’s experimental array to predict the relationship between design variables and response. Genetic algorithms are applied to search for the optimum design of parison programming. 

Weiming Shen

Senior Research Officer, Distributed Manufacturing Group, Integrated manufacturing Technologies Institute, National Research Council Canada
A Distributed MDO Environment Based on Web and Agents

This MDO environment integrates different optimization approaches using the Internet, Web, XML, and intelligent agents. An implementation using intelligent agents facilitates integration of various simulation and optimization software packages, and more importantly allows dynamic computing load balancing among a cluster of computers behind the Web server. XML is used for data management at the server side as well as for message exchange among simulation and optimization software agents. A prototype environment is presented for blow molded automotive parts design.

3. 技術場次 2A：快速成型

論文發表人
發表題目及摘要

Hong-Tzong Yau

Professor, Department of Mechanical Engineering, National Chung-Cheng University, 160 San-Hsing, Chia-Yi, Taiwan
Reconstruction and Machining of STL Models from Unorganized Laser Scan Data

A new approach to reconstruction and machining of triangulated sculptured surfaces, the STL (stereo-lithography) models, from unorganized scan data is presented. The method is robust and efficient for building triangulated surfaces of complex geometry. The created STL model is guaranteed to be an enclosed solid which can be directly used by RP machines. The STL models can also be CNC machined by high-speed machine tools. Examples including surface reconstruction and tool-path generation will be shown to validate the proposed approach.

Xing Yang Liu

Shape Transfer Processes Group, Integrated Manufacturing Technologies Institute, National Research Council Canada
New Rapid Tooling Technologies Developed at NRC

Rapid precision casting combines Stereolithography and advanced ceramic mould casting for fabrication of durable tooling using production tool materials. The process is fast, capable of producing solid metal tools suitable for both prototyping and production, has good scalability, and is capable of incorporating conformal cooling lines. Infiltration of packed metal wires with a liquid material, such as epoxy resin or molten metal is fast, and provides moulds with good accuracy, low cost, high wear resistance and excellent thermal conductivity.  

Jeng-Ywan Jeng 

Mechanical Engineering Dept., Taiwan University of Science and Technology, 43 Keelung Rd., Sec. 4, Taipei 106, Taiwan
Research & Development of Rapid Prototyping and Rapid Tooling at National Taiwan University of Science and Technology

The research activities and research results of Rapid Prototyping and Rapid Tooling at National Taiwan University of Science and Technology will be presented in this workshop. The topics of presentation will be: 1) Introduction to Rapid Prototyping and Rapid Tooling, 2) Development of Rapid Prototyping system at NTUST, 3) Development of Rapid Tooling technology at NTUST, 4) Dental Applications of RP/RT, 5) Development of Micro RP system at NTUST and its associated application, 6) Conclusions.

4. 技術場次 2B：醫學機電與製造
論文發表人
發表題目及摘要

Ming-Yih Lee

Professor and Chairman, Department of Mechanical Engineering, Director of National Medical Mechatronics Education Resource Center, Chang Gung University, Taiwan
Mechatronics in Medical Modality Development

In co-operation with Chang Gung Memorial Hospital, the Medical Mechatronics Research Center in Chang Gung University has been dedicated to development of pivotal technologies for medical mechatronics systems / modalities and clinical evaluation of newly developed modalities. Various medical devices for clinical applications were developed using mechatronics technologies. Related key technologies developed have been continuously transferred to local manufacturers for commercialization. Accomplishments of several research projects and part of the localized medical mechatronics systems rehabilitative modalities and technical aids developed are reported.

Gord Campbell

Modelling & Visualisation Group, Integrated Manufacturing Technologies Institute, National Research Council Canada
Polyvinyl Alcohol Cryogel as an Implant Material

An artificial heart valve with mechanical properties which allows it to move in conformity with the aortic root during the cardiac cycle, has superior hemodynamics, non-thrombogenic, will last over 20 years and mitigates anticoagulants need. The purpose of this research is to identify a reliable manufacturing process for forming PVA-C into complex shapes. Specimens of PVA-C were prepared by processed through cycles of freezing and thawing. The complex geometry of an artificial heart valve stent was successfully injection moulded.

Chii-wann Lin

Associate Professor, Medical Micro Sensor and System Laboratory, Institute of Biomedical Engineering, National Taiwan University
Theoretical Study of Surface Plasmom Resonance and Microfabrication for Biochip Applications

Surface plasmon resonance (SPR) is an optical phenomena that can probe the vicinity of interface with high sensitivity. We have reported the detailed theoretical model with a collection of often-used material database for optical parameters in the model calculation. SPR as a bulk phenomena has better response in near infrared region than traditional visible wavelength, especially for gold film. Theoretical simulation also supports the existence of a novel repetitive layer structure for possible active SPR emission. 
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Lijue Xue

Material Addition Processes, National Research Council of Canada, Integrated Manufacturing Technologies Institute
Laser Consolidation – A Novel One-Step Manufacturing Process from CAD Models to Net-Shape Functional Components

Free-form laser consolidation produces a functional complex part layer by layer directly from a CAD model without any moulds or dies. A laser beam melts a controlled amount of injected powder, layer by layer, building complete functional parts or features on an existing component by adding instead of removing material. The laser consolidated (LC) materials are metallurgically sound and free of cracks or porosity, due to rapid solidification inherent to the process. The LC samples also show very good surface finish and dimensional accuracy.

Dongfang Yang

Material Addition Processes Group, National Research Council of Canada, Integrated Manufacturing Technologies Institute
Large-Area Pulsed Laser Deposition for Fabricating High Quality Nanostructured Thin Films

The pulsed laser deposition (PLD) lab at Integrated Manufacturing Technologies Institute (IMTI), National Research Council Canada (NRC), has successfully produced the high quality thin films of a number of advanced materials, such as Ta2O5, SiCxNy, Sm2O3 and SiC on silicon wafers of up to 75-mm diameter. The thickness of thin films deposited by PLD can be controlled in a range of a few nanometers to a micrometer with a good uniformity over the large area in thickness, composition, and film-specific properties.

Jih-Hua Chin

Department of Mechanical Engineering, National Chiao Tung University, Hsinchu, 300 Taiwan, ROC.
Multi-axis Contour Tracking on a Basis of Coordinated CNC Machine and Stewart Platform

Cross-coupling tracking control has ben proven effective for precision contouring using machine tools. Strategies were mainly developed for 2-axis planar contouring on X-Y table in the past. This work studied 3-D precision contour tracking. Multi-axis cross-coupling tracking control schemes were developed on the configuration of a CNC machine and hydraulic Stewart platform, which formed a 5-axis working machine.

Dan Zhang 

Distributed Manufacturing Group, Group, Integrated Manufacturing Technologies Institute, National Research Council Canada
Conceptual Design of Reconfigurable Machine Tools

A key element of reconfigurable manufacturing systems is the reconfigurable machine tools (RMT). In this paper, the concept of reconfigurable manufacturing systems(RMS) is first introduced. Second, the reconfigurable machine tools and its characteristics are discussed in a more detail, as well as its role played in the reconfigurable manufacturing systems. Third, the methodology for the design of reconfigurable machine tools is extended to the design of Roconfigurable Parallel Kinematic Machines. Including the design methodology and the design optimisation  of the reconfigurable machine tools are presented..  
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Shia-Chun Chen

Mechanical Engineering, Chung Yuan Christian University, Chung-Li, Taiwan 32023, ROC
Virtual Manufacturing for Injection Mold And Molding

Rapid growth in requirements of plastics components and molds for 3C (Computer, Communication and Consumer Electronics) industries has resulted in an urgent need for young engineers trained in mold design and molding that cannot be met by traditional experience-based training. Virtual manufacturing technology in a computer-aided training environment lets young engineers learn mold design and molding operation efficiently, reduce costs and training times and deliver 3C products to the market in time.

Roberto Canas

Modelling & Visualisation Group, Integrated Manufacturing Technologies Institute, National Research Council Canada
A Mesh-less Highly Deformable Simulation Tool for Virtual Prototyping and Virtual Manufacturing

Conventional material large deformation analysis using FEA methods are widely used in virtual prototyping and virtual manufacturing. These methods often suffer from numerical instabilities and requirements for very large amounts of computer time. A mesh-less highly deformable material simulation tool based on particles analysis will be presented, capable of simulating visco-elastic and visco-plastic material behavior and will offer powerful capabilities to simulate fracture and crack propagation with much faster turn around time.

Henry Hui Xue

Research Council Officer, Modelling & Visualisation Group, Integrated Manufacturing Technologies Institute, National Research Council of Canada
Reconfigurable Dynamics of 2D Branch Multibody System

A user-oriented, human- and hardware-in-the-loop real-time simulator demands the development of methodology and techniques for reconfigurable dynamics. In this paper, we derive an individual reconfigurable dynamic (RD) equation by using recursive kinematics and dynamics and an incidence matrix that defines the configuration of 2D open branch multibody systems. Numerical tests show very good agreement with the dynamics obtained from class analytical methods and is a good candidate for use in real-time simulation.

Shafee Ahamed
Modeling & Visualisation Group,, Integrated Manufacturing Technologies Institute, National Research Council of Canada
Faster Design Approach in Supply-Chain Environment Using Collaboration 

Design and Manufacture of large scale and complex engineering products are typically done using a module approach. Using this modular approach, different modules are designed, manufactured and sub-assembled in various geographic locations. The final assembly make take place at the OEM locations. It is widely recognized the cycle time involved in realizing a new product design to the market can be cut shorter by collaborating in real time over digital models rather than physical prototyping. Design changes required can now be made online in presence of clients and users on their own CAD systems. 
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Evgueni V. Bordatchev

Precision Fabrication Processes Group, Integrated Manufacturing Technologies Institute, National Research Council Canada
Fabrication of Components of Long-Stretch Micro Drives for MEMS Applications by Ultra Precision Laser Micromachining

Improvements in output force and displacement are important factors for MEMS devices and applications. Single micro actuators normally provide limited output force and displacement. Proper integration of several basic actuators into an array structure is way to magnify the output. This study’s objective is to fabricate novel prototype long-stretch micro drive (LSMD) using ultra precision laser micromachining technology and evaluate their performance characteristics. 

Jyh-Ming Ting

Professor, Department of Materials Science and Engineering, National Cheng Kung University, 1 University Road, Tainan, Taiwan, 700
Selected Materials for Mina-Technology

The advance of technology fostered a need for new materials with properties for numerous applications in a wide range of areas. The trend is more obvious as the sizes move from micrometer to nanometer. Issues in processing, characterization, testing, and manufacturing of materials are to be resolved before the realization of these novel materials. The paper presents several materials under investigation that are useful in microelectromechanical system technology and nanotechnology, a combination known as Mina-Technology.

C. K. Lee

Institute of Applied Mechanics, National Taiwan University
Knowledge Supply Chain of MEMS in Taiwan: Driving Technology Needs with a Systems Perspective

Technology transfer based on a knowledge supply chain concept has always been an integral perspective for Taiwan’s strategy in MEMS development as more than 90% of the companies in Taiwan are small & medium enterprises (SME’s). To complement technology transfer and industrial development, Taiwan’s academia and R&D institutes have placed a very strong emphasis on turning out enough students or engineers. Taiwan’s MEMS development strategy to make Taiwan one of the worldwide MEMS foundry centers, has begun to bear fruit. 

Wensyang Hsu


Department of Mechanical Engineering, National Chiao Tung University, Hsin Chu, Taiwan
From Silicon-based to Metal-based Micromachining – Using Micro Actuators as Examples

Silicon-based micromachining techniques, including bulk micromachining and surface micromachining, have been used to fabricate MEMS components. With thick photoresist and micro electroplating techniques, metal-based surface micromachining or UV-LIGA process can produce micro metal structure more easily. The National Chiao Tung University (NCTU) Semiconductor Research Center (SRC), and the National Nano Device Laboratory (NDL), have all been helpful in developing silicon-based micromachining techniques.
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Dilip Kotek

NRC Innovation Centre, 3250 East Mall, Vancouver, British Columbia, V6T 1W5 Canada
Operational Scheduling For Rough Mills Using a Virtual Manufacturing Environment

Production scheduling in wood product plants, such as furniture factories, is highly complex due to its sensitivity to defects occurring in wood. Due to the huge number of choices and uncertainty of the outcome an optimum schedule cannot be computed mathematically. A decision support tool, using a 3D simulation model, predicts the production performance of the mill under various operational schedules.

Ming-Chang Jeng

Mechanical Engineering, Central University, Chung-Li, 32054, Taiwan, R.O.C
The Study on Virtual Assembly System through Network

In this study, an assembly system through the network in virtual reality (VR) environment was constructed. The Virtual Reality Modeling Language (VRML) and External Authoring Interface (EAI) are the main techniques used in virtual reality. For networking, the User Datagram Protocol (UDP) and Winsock are the basic structures used in this study. The assembly system of a personal computer (PC) was constructed as a demonstration example. 

Lihui Wang

Distributed Manufacturing  Group, Integrated Manufacturing Technologies Institute, National Research Council Canada
A Web-based Digital Shop Floor for Remote Monitoring and Control

The objective of our research is to develop a Web-based digital shop floor framework. With appropriate open architecture for effective collaboration among a dispersed engineering team, the system can serve real-time data from bottom up and can function as a constituent component of e-manufacturing for remote monitoring and control. The framework is being designed to use popular client-server architecture and VCM (view-control-model) design pattern with secured session control.

Wanzhi Han

Modelling & Visualisation Group, Integrated manufacturing Technologies Institute, National Research Council Canada
Linear and Non-Linear Full Scale HPC High Fidelity Vehicle Impact Simulation

Virtual engineering prototyping is an important component of virtual design approach for engineering systems. In automotive industry, detailed virtual impact simulation of a full scale vehicle is required to predict safety characteristics of a new car design as part of extensive virtual prototyping and design process. A full scale high fidelity vehicle impact analysis was carried out on a parallel processing computer system.

Helium Mak

Concurrent Engineering Group, Integrated manufacturing Technologies Institute, National Research Council Canada
Standards Based Integrated Manufacturing

The continuous drive towards reducing the concept-to market time is demanding increasingly tighter integration of design, manufacturing, and supplier functions. Historically, these processes have been based on a loosely coupled collection of computerized solutions, provided by a number of divergent suppliers. Interfacing and Integration of these applications has been slow and difficult, in part due to the lack of underlying common data formats and common standards.
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