

	[image: ]	
[image: ]




博碩士論文 104329025 詳細資訊








  
  	以作者查詢圖書館館藏	、以作者查詢臺灣博碩士	、以作者查詢全國書目	、勘誤回報	、線上人數：68	、訪客IP：18.207.127.179


  	姓名	
      	  林延輯(Yan-Ji Lin)  
		      查詢紙本館藏  	畢業系所	材料科學與工程研究所
	論文名稱	
      	  雷射積層製造用鐵基金屬玻璃粉末與其工件性質之研究
(Fe-based metallic glass powder preparation and additive manufacturing workpiece properties analysis)
      	   
	相關論文		★ (Zr48Cu36Al8Ag8)99.25Si0.75複材高溫塑性行為之研究	★ 具鉭顆粒散布強化之鐵基金屬玻璃複材的合成及其性質之研究
	★ 鋯摻雜對SrCe1-xZrxO3-δ (0.0≦x≦0.5) 氫傳輸透膜微結構與性質影響之研究	★ 適用於生物駐植物之無毒鈦基金屬玻璃之合金設計
	★ 利用急冷旋鑄及真空熱壓製備Zn4Sb3奈米/微米晶塊材之熱電性質與機械性質研究	★ 鐵顆粒添加對鎂鋅鈣非晶質合金熱性質及機械性質影響之研究
	★ Ba0.8Sr0.2Ce0.8-x-yZryInxY0.2O3-δ(x=0.05,0.1 y=0,0.1)固態氧化物燃料電池電解質材料燒 結能力、微結構與其導電性質之研究	★ 鋯基與鈦基金屬玻璃薄膜應用於7075-T6航空用鋁合金疲勞性質改善之研究
	★ 添加鉭對鋯鋁鈷塊狀非晶質合金機械性質影響之研究	★ 鐵基塊狀金屬玻璃熱塑成形性之研究
	★ 鋯基金屬玻璃薄膜對鎂基塊狀金屬玻璃複材之機械性質與抗腐蝕性提升之研究	★ 微量鉭顆粒添加對鋯-銅-鋁-鈷塊狀非晶質合金鋯銅析出相的演變及機械性質之影響
	★ 鐵基金屬玻璃破裂韌性提升 及其積層製造用粉體製作之研究	★ 質子傳輸型固態氧化物燃料電池之陽極支撐電解質材料製作及其性能之研究
	★ 生物相容性鈦基金屬玻璃合金粉末用於積層製造之研製	★ 低密度雙相富鋁高熵合金之微結構觀察與其機械性質研究



	檔案	
		   		[image: ][Endnote RIS 格式]   
		      [image: ][Bibtex 格式]     	
      [image: ][相關文章]   [image: ][文章引用]   [image: ][完整記錄]   [image: ][館藏目錄]   [image: ][檢視]  [image: ][下載]	本電子論文使用權限為同意立即開放。
	已達開放權限電子全文僅授權使用者為學術研究之目的，進行個人非營利性質之檢索、閱讀、列印。
	請遵守中華民國著作權法之相關規定，切勿任意重製、散佈、改作、轉貼、播送，以免觸法。

  
      

	摘要(中)	本研究使用鐵基金屬玻璃Fe-Cr-Mo-C-B-Y-Co七元合金成分，以真空感應高週波爐將之融煉成合金鑄錠，再委由工研院以氣噴法製備成球型粉體。將粉體過篩並進行X光繞射分析、掃描式電子顯微鏡觀察等初步分析後，篩選合乎積層製造規範的粉體進行線型燒結測試與方塊燒結測試，以期設計出最適合粉體進行積層製造的製程參數。

將粉體過篩後，可得最大宗之粉體粒徑落於37~44μm間，從X光繞射分析結果中可以發現63μm以下的粉體皆為非晶質結構，而大於63μm粒徑的粉體則會有Cr23C6結晶相析出，且隨著粉體粒徑之上升， Cr23C6結晶峰之峰值也隨著提高。同時由SEM的觀察結果可以發現所有尺寸之粉體皆為球狀或近似球狀。

以OM觀察線型燒結基板後得到10組不同燒結功率與雷射掃描速率的參數組合，將該10組參數以及額外一組成功燒結麻時效鋼粉體的參數進行雷射重熔方塊測試，由所完成之雷射重熔方塊中可以發現大多數的方塊側面皆出現裂痕和剝落的現象，僅P240-S650(方塊7)、P240-S700 (方塊8)以及麻時效鋼粉體參數P320-S700(M)(方塊11) 所製方塊之外觀並無明顯缺陷。

然而，經由SEM觀察方塊7、8、11參數完成之雷射重熔方塊的內部結構及表面形貌，可以明顯看到方塊8和方塊11參數完成之雷射重熔方塊表面上仍有些許未完全熔融的粉末顆粒，且方塊11參數完成之雷射重熔方塊側面可以明顯地觀察到雷射重熔後粉層間未完全熔融的情形。雖然方塊7參數完成之雷射重熔方塊表面僅有極少粉末殘留側面且沒有明顯雷射重熔後粉層間分隔的情形，但有一裂紋貫穿整個試片表面與側面。方塊8參數完成之雷射重熔方塊表面僅有極少粉末殘留、側面也無明顯的雷射重熔後粉層間分隔情形，其表面與側面也無裂紋貫穿整個試片。同時也發現方塊8參數完成之雷射重熔方塊具有較高之維克式硬度，此說明了在相同材料下，因方塊8參數之雷射重熔後方塊其結構較其他兩者更為緻密，故擁有較高之硬度值，綜合上述結果後可以推論方塊 8參數為本研究中較佳的雷射重熔參數設定，可供未來進行雷射重熔鐵基非晶合金粉體製程條件之參考基準。

關鍵字: 鐵基金屬玻璃、氣噴法、雷射積層製造
	摘要(英)	

The alloy composition of Fe-Cr-Mo-C-B-Y-Co 7 components Fe-based alloy was selected as the master alloy and prepared by vacuum induction melting. Then the alloy ingots were re-melted and fabricated into spherical alloy powder by inert gas atomization process in the Material and Chemical Laboratories, Industrial Technology Research Institute (ITRI, Hsinchu). After size sieving, XRD analysis, and SEM examination, the atomized powders which can meet the specification of additive manufacturing were collected to do the linear laser melting test and cube selective laser melting (SLM) test. Hopefully, the optimum process parameters of SLM that is suitable for additive manufacturing can be designed. 

After size sieving, the particle size of the most amount powder locates around 37~44 μm. According to the XRD results, all the powders which particle size below 63 μm are confirmed to be amorphous. On contrary, the structure of the powders with particle size more than 63 μm was found to contain an amorphous matrix co-existing with a C23C6, crystalline phase. The intensity of the C23C6 peak increases with increasing the powder size. Meanwhile, a spherical or near-spherical appearance can be clearly observed by SEM examination for all powders. 

10 sets parameters of laser power and scanning rate were obtained from the results of linear laser melting test by OM observation. Then these 10 sets parameters and an additional parameter (which can successfully apply on produce maraging steel sample) were applied to do the cube SLM test. After SLM, cracks and spalls were found on the side view of most SLM cubes except the cubes made by the parameters of P240-S650 (#7), P240-S700(#8), and the parameter for maraging steel (#11). However, after the SEM examination on the cube samples made by parameters of #7, #8, and #11, respectively, there still can be found several unmelted powder particles on the surface of cube sample which made by the parameters of #8 and #11. In parallel, the laser melted powder layers of the cube sample made by # 11 parameter exhibit an insufficient fusion condition and the separated powder particles still can be seen on the side view of cube sample. Although there are no unmelted powder on the cube surface and no insufficient fusion condition on the side view for the cube sample made by #7 parameter, but there is one crack throughout the whole cube sample. On the other hand, there are only few unmelted powder particles on the sample surface, no clear separation of laser melted powder layers, and no obvious creaking can be found in the cube sample made by #8 parameter. Moreover, the cube sample made by parameter #8 presents higher hardness than the samples made by the parameters of #7 and #11, which means that the cube sample made by #8 parameter possesses higher product density than the other. In summary, #8 parameter seems the optimum process condition in this study and can be applied as the reference for the further laser additive manufacturing the Fe-based amorphous alloy.

Keyword: Fe-based metallic glass, atomization process, additive manufacture
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