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1、 目的
1、 計畫目標

方得華教授團隊参加在中國青島市舉辦第二屆創新、通訊及工程國際研討會（ICICE 2013）。並針對新一代的科學趨勢方向進行國際學術交流與討論，並籌畫未來之學術研究，並規劃以創新技術為標竿進而培訓國內優秀研究與技術人才。
2、 主題

本屆的會議主題是“新一代的趨勢”（The Trend of the New Generation）。
3、 緣起

本研究團隊以材料科學技術為根基，並以發展創新技術與學術研究為目標。積極參與國際研討會與發表國際期刊，今年將其中一篇論文發表於第二屆創新、通訊及工程國際研討會（ICICE 2013），標題為: High strain rate shear characteristic and fracture feature of inconel 690 alloy相關的研究成果。
4、 預期效益與預達成事項

本研究團隊發表一篇標題為: High strain rate shear characteristic and fracture feature of inconel 690 alloy，研究合金材料受動態剪力變形力學的研究。所有被接受的論文將由Taylor & Francis Group出版社出版且被 EI  檢索。優秀的論文將被推薦發表至下列的 SCI/SCIE 的國際期刊。
1.  Mathematical Problems in Engineering (Print ISSN: 1024-123X; Online ISSN: 1563-5147; I/F: 0.777).

2.  Journal of Internet Technology (ISSN: 1607-9264; I/F: 0.508). 

3.  Integrated Ferroelectrics (Print ISSN: 1058-4587; Online ISSN: 1607-8489; I/F: 0.3).

4.  International Journal of Photoenergy (Print ISSN: 1110-662X; Online ISSN: 1687-529X; I/F: 1.769)

5.  Advances in Materials Science and Engineering (Print ISSN: 1687-8434; Online ISSN: 1687-8442; I/F: 0.415)
参加本次會議可以增進學校的知名度與增進本校研究生與教授國際學術交流的機會。

2、 過程

10月26日
由桃園直飛抵達中國青島市。10/26~11/1日其間抵達位於青島市黃島區的會議中心完成註冊程序，並理論與工程科技發展討論。10月26日報到於歡迎晚會後開始學術活動。

10月27日
開始在中國山東省青島的會議中心，展開一系列的創新、通訊及工程研討會交流。大會主講在這其間分別由:

Professor C. F. Yang
Title:  Design and Fabrication of microwave microstrip planar wideband and multiband bandpass filters on Al2O3 substrates
使用電磁模擬軟體(HFSS / IE3D)進行參數調校與最佳化，以網板印刷法製作各種帶通濾波器，由模擬與實測之結果說明各種帶通濾波器確實可以達到實用化之目的。
Professor S.C. Chiou
Title: An approach of city governance based on culture and creativeness
說明文化與創造力對城市發展的重要性，藉由創新力結合科學技術應用於人文生活的方展上極為重要，並透過基礎工業帶動經濟脈動而促進文化變革與成長，經由人文的文化特色與創造力讓城市發長更加活絡。
會中參與各國的工業設計、機械工程、電機與通訊等發展討論，瞭解各國的實驗與理論應用的發展狀況，並規劃可能的未來跨國的合作計畫。

10月28~29日

獲邀參訪中國石油大學，進行學術觀摩與討論。針對新興科技與新穎技術做學術交流與討論，並與各國教授討論教學方針以促進我國學生之學術發展能力。
10月30日
在中國山東省青島的會議中心進行學術研討會議，並針對發展中的新穎科技進行討論未來的發展潛能。
10月31日~11月01日
本團隊參加福州大學安排參訪青島市本地的風俗與人文。經歷德、日、美統治的青島市，建築方面獨具特色更體現歐式近代建築美學與風格，並強烈呈現文藝復興到近代獨樹一格的人文主義與思想。
11月02日
由中國青島市直飛抵達桃園。

3、 心得及建議

本屆的會議以「新一代趨勢」為主題，各國家的研究單位提出優秀的研究成果，值得我國學研單位效仿與學習。藉由國際學者間的學術交流可刺激研究導向的發展，並藉由學術交流並建立國際學術之友誼關係。

這次發現中國與英國大學等地研究生的具有優秀的專業能力與宏觀的國際觀，此方面我國的研究生或研究專才對於各領域之專業技能與學術發展應繼續努力與全世界同步，強化專業學識與技能開發，未來亦可結合各領域的研究團隊發展跨領域的科學研究與開創新穎的學術價值，建議學校應該可以多多培訓與鼓勵。

除了建議：建立了初步良好的國際研究合作模式，科學與技術項目以外，亦包括了研究生、教授與研究人員的雙方人員互訪與交流。並期待未來可邀請國外優秀學者到國內演講與做學術研究，以及導入國外之新興科技與專業技術。
最後，本次出國参加國際研討會能夠獲得本校補助，在此特別致謝。
附錄
1. 會場相片
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圖1獲邀擔任分項主持人
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圖2 Poster成果留影
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圖3 與英國教授和中國教授共同留影

2.發表論文:(第一頁)
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High strain rate shear characteristic and fracture feature
of inconel 690 alloy

TH. Chen, TH. Fang & T.C. Cheng.
Department of Mechanical Engineering, National Kaoshiung Universiy of Applied Sciences, Kaoshiung, Taiwan

ABSTRACT: ~ The split Hopkinson torsional bar was utilised to study the dynamic shear deformation behaviour
of inconel 690 alloy at shear sirain rates of 900, 19005~ and 2600~ and temperatures of 25°C. It s found
that the mechanical behaviour of inconel 690 alloy is sensitive o strain rate. The yield shear stress is increased.
with increasing strain rate. In addition, the fracture shear srain increased with increasing srain rate. The strain
rate sensitivty and increased with increasing strain and strain rate. Finally, the fracture surfaces were found
to contain mltple dimple-like features. The dimple density increased with increasing sirain rate. Thus, it was,

inferred that the ductilty of inconel 690 alloy increases at higher strain rates.

I INTRODUTIONS

Inconel 690 alloy is one of the important nickel-base
superalloys and well used in gas turbines, nuclear reac-
tors, spacecraft and liquid ocket engine. The literature
contains many investigations into the static proper-
ties of Inconel 690 (Venkatesh & Rack 1998, Yin &
Faulkner 2007, Venkatesh & Rack 1999, Boursieetal.
1995). However,theineractive effcts of stain ate on
the mechanical propertis of metals and alloys under
high speed loading are much stronger than those under
staticloading (Guo et a. 2011, Park etal. 1996, Lim et
al. 2003). Thas, while the stafc propertis of Inconel
690 aloy are well understood. the dynamic propertis
of Inconel 690 under shear loading over a wide range
of temperatures require further investigatio.

Inthe present study, the dynamic shear deformation
behaviour of Inconel 690 alloy is investigated using &
torsional SHPB system at shearstain ates of 9005,
19005 and 2600 and temperatures of 25°C. The
fracture surfaces are examined via optical microscopy
(OM) and scanning clectron microscopy (SEM). The
correlation between the dynamic shear response of
the Inconel 690 specimens and the fracture features
i systematically analysed and discussed.

2 EXPERIMENTAL PROCEDURE

Inconcl 690 alloy with a composition of 29.3% Cr,
10.05% Fe, 0.3% Ti, 0.2% AL 0.15% Cu, 0.03% Co,
0.03% Mo, 0.03% W, 0.01% C and a balance of Ni
(mass) was purchased from Gloria Material Technol-
ogy Corp., Taiwan, R.O.C. Twin-flanged thin-walled
tubular specimens with an outer diameter (OD) of
12mm and a length of 11.5mm were then machined
from the bars. Figure | presents a schematic illus-
tration of the final tubular specimen with an inner

Figure 1. Schematic of shearin et spcimens
diameter of $mm and a wal thickness of 0.3 in
the central gauge section

‘Dynamic shear tets were performed a srin rates
0f9005~", 1900 s~! and 26005, respectively. attem-
peratures of 25°C by usinga split Hopkinson orsional
bar system. in performine the ess, th specimen was
mounted between the incident bar and the transmit-
ted bar of the SHPB system. The two bars had o
diameter of 12.7mm and s length of 1000mm, and
were both machined from 7075-T aluminu alcy
Note thatthe fulldetals ofthe experimentl procedure
and snalytical technique used fo cvaluste the dynamic
mechanical response of the shear specimens are pre-
Sented in author’s present study (Lee & Shen 2004,
L et al. 2007) and are therefore omitted hee. After
dynamic shear testing, the deformed specimens were
Sectioned parallel to the longitudinal axis. The sec-
tions were ground and polished using comventional
techniques and were then ctched in a acidic oluton
of 3ml. HNO,, 2mL. HF and 95mL. H,0. Fially,
the fracture surfsces were observed using an optcal
microscope. The deailed charsctristis of the frac-
ture surfuces were identified using  Hitchi filed
emission scanning clectron microscope (SEM) with
an accelerating volage of 15KV
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