
165 | P a g e  

REFERENCE 

 

 [1.]   J. Datta, Ed. Aluminium Schlussel, Key to Aluminum Alloy, 6th ed. 

 Aluminum Verlag, Dusseldorf, Germany, 2002. 

 [2.]   G.K. Sigworth, F. Dehart, Recent Developments in the High Strength 

 Aluminium Copper Casting Alloys A206, AFS Transactions, 2003, v.111, 

 pp.341-354. 

 [3.]   C.H. Cáceres, C.J. Davidson, J. R. Griffiths, Q.G. Wang, “The effect of 

 Mg on the microstructure and Mechanical behaviour of Al-Si-Mg Casting 

 Alloys,” Metallurgical Material Transaction,1999, v. 30A, pp. 2611-2618. 

 [4.]   Muller K and  Reif W.,  “Einfluss von Begleit-und Spurenelementen auf 

 die  Kornfeinung hochsiliziumhaltiger Al-Si-Gusslegierungen auf 

 Reinstbasis,”.  Metall. 1997, v.51 (1-2), pp. 25-32. 

 [5.]   K.G. Basavakumar, P.G. Mukunda, M. Chakraborty, “Influence of  grain 

 refinement and modification on microstructure and mechanical 

 properties of Al-7Si and Al-7Si- 2.5Cu cast alloys,” Materials 

 Characterization, 2008,v. 59, pp. 283 – 289. 

 [6.]   E. Maier, G. Lang, “Herstellung der Aliminium-Gußlegierung AlSi7Mg 

 unter Berücksichtigungihrer Veredelungmit Na, Sr und Sb, Aluminium 

 61,” Jahrgang, 1985,v. 12, pp.193-201. 

 [7.]   S.G. Shabestari, S. Ghodrat, “Assessment of modification and formation 

 of intermetallic compounds in aluminum alloy using thermal analysis,” 

 Materials Science and Engineering, 2007 v. A 467, pp. 150–158. 

 [8.]   Flemings M C, Solidification Processing, McGraw Hill, 1974. 

 [9.]   S. J. Blundell and K. M. Blundell, Concepts in Thermal Physics, Oxford, 

 Oxford University Press, 2006 pp. 464. 

 [10.]   D. M. Stefanescu, Science and Engineering of Casting Solidification, 

 Springer, 2nd ed., New York, 2008.  

 [11.]   H. Yasuda,Y. Yamamoto, and N. Nakatsuka, “In situ observation of 

 nucleation, fragmentation and microstructure evolution in Sn–Bi and Al–

 Cu alloys,” International Journal of Cast Metals Research, 2008.,v. 21, n.1, 

 pp.125-128,  

 [12.]   D. Ruvalcaba, R. H. Mathiesen, D. G. Eskin, L. Arnberg, and L. 

 Katgerman, “In situ observation of dendritic fragmentation due to local 

 solute-enrichment during directional solidification of an aluminum alloy,” 

 Acta Materialia, 2007, v.55, pp. 4287–4292. 



166 | P a g e  

 [13.]   Liu, Z.Y., Xu, Q.Y. and Liu, B.C., “Dendrite growth modelling of cast 

 magnesium alloy,” International Journal of Cast Metals 

 Research,2007, v.20,  n. 3, pp.109-112. 

 [14.]   H. Fredriksson, U. Åkerlind, “Solidification and Crystallization 

 Processing in Metals and Alloys,” John Wiley & Sons Ltd., Chichester, 

 2012. 

 [15.]   Sjölander, E. and  Seifeddine, S.,  “The heat treatment  of Al–Si–Cu–Mg 

 casting alloys,” Journal of Materials Processing Technology, 2010, v. 210, 

 n.10, pp.1249-1259. 

 [16.]   D.M. Stefanescu, Science and Engineering of Casting Solidification, 

 Kluwer Academic/Plenum Publishers, New York, 2002. 

 [17.]   H. Fredriksson, U. Åkerlind, Materials Processing during Casting, John 

 Wiley & Sons Ltd, Chichester, 2006. 

 [18.]   J.R. Brown, Foseco Non-Ferrous Foundryman's Handbook, Butterworth-

 Heinemann, Oxford, 1999. 

 [19.]   J. Campbell, Complete casting handbook: metal casting processes, 

 techniques and design, Butterworth Heinemann, 2011. 

 [20.]   Crepeau, P.N., “Effect of Iron in Al-Si Casting Alloys: A Critical Review

 (95-110),” Transactions of the American Foundrymen's Society, 1995, 

 v. 103, pp.361-366. 

 [21.]   Makhlouf, M.M. and Guthy, H.V., “The aluminum–silicon eutectic 

 reaction: mechanisms and crystallography,” Journal of light metals, 2001, 

 v.1, n.4, pp.199-218.. 

 [22.]   Djurdjevic, M., Jiang, H. and Sokolowski, J., “On-line prediction of 

 aluminum–silicon eutectic modification level using thermal 

 analysis,” Materials characterization, 2001, v. 46, n.1, pp.31-38.. 

 [23.]   Granger, D.A. and Liu, J., The Occurence, “Effect, and Control Of 

 Twinned  Columnar Growth In Aluminum Alloys,” JOM, 

 1983, v.35,n.6, pp.54-59. 

 [24.]   Labarri L C, James R S, Witters J J, O’ Malley R J and Emptage M R, J. 

 Phys. (Orsay), 1987,v. 48 C3 Suppl. 93.  

 [25.]   Granger DA., “Refining and Alloying of Liquid  Aluminium and 

 Ferroalloys,” Proc Int. Seminar, Trondheim, Norway. 1985, pp.231. 

 [26.]   Apelian D, Sigworth GK, Whaler KR., “Assessment of grain refinement 

 and modification of Al–Si foundry alloys by thermal analysis,” AFS trans., 

 1984; v.92, n.2, pp.297-307. 



167 | P a g e  

 [27.]   McCartney DG., “Grain refining of aluminium and its alloys using 

 inoculants,” International Materials Reviews, 1989, v. Jan 1;34(1),  pp.247-

 260. 

 [28.]   Volmer M, Weber Α. “Keimbildung in übersättigten Gebilden. Zeitschrift 

 für physikalische Chemie,” 1926 ,v.Jan 1;119(1), pp. 277-301. 

 [29.]   Kurz, W., & Fisher, D. J., “Fundamentals of solidification,” Trans  Tech 

 Publications Ltd, Trans Tech House, 4711, Aedermannsdorf, 

 Switzerland, 1986. 244. 

 [30.]   Flemings Merton C, “Solidification processing (eds) M Stephen et  al  

 ”USA: McGraw-Hill Inc., ch. 5, p. 135,1974a. 

 [31.]   Flemings Merton C, “Solidification processing (eds) M Stephen et  al” 

 (USA: McGraw-Hill Inc.) ch. 5, p. 151. 1974b. 

 [32.]   Stefanescu D. “Casting,” ASM International vol.15, 1988. 

 [33.]   Pekguleryuz M.O. Aluminum physical metallurgy, 2007. 

 [34.]   ASTM  standards, “Aluminum and Magnesium Alloys Annual,” ASTM, 

 2006, v. 02.02 

 [35.]   Samuel A.M., Samuel F.H., “Modification of Iron Intermetallics by 

 Magnesium and Strontium in Al-Si Alloys,” International Journal of Cast 

 Metals Research, 1997, v. 10, pp.147-157. 

 [36.]   Meyers C.W., Hinton K.H., Chou J.S., “ Towards the Optimization of Heat 

 Treatment in Aluminum Alloys,” Materials Sci Forum, 1992, v.72,pp. 

 102-104. 

 [37.]   Gruzleski, J. E., &Closset, B. M., “The treatment of liquid Al-Si  alloys,” 

 AFS inc, 1990. 

 [38.]   Dahle A., Nogita K., McDonald S., Dinnis C., Lu L., “Eutectic 

 Modification and Microstructure Development in Al-Si Alloys,” Materials 

 Science and Engineering A, 2005; v. 413-414, pp. 243-248. 

 [39.]   Mondolfo L.F. , “Alumnium Alloys: Structure and Properties,” Butter 

 Worths,1976. 

 [40.]   Li, Z., Samuel, A. M., Samuel, F. H., Ravindran, C., Valtierra, S., & 

 Doty, H. W., “Factors Affecting Dissolution of AI2Q1 Phase in 319 

 Alloys,” AFS Transactions, 2003, v.111, pp.03-100. 

 [41.]   Adibhatla S. “Computer Simulation of Solidification and Solution 

 Treatment of Multiphase, Multicomponent Alloys,” 

 Master'sThesis,IMS,University of Connecticut, 2003. 



168 | P a g e  

 [42.]   Meyers C.W., Hinton K.H., Chou J.S., “ Towards the Optimization of Heat 

 Treatment in Aluminum Alloys,” Materials Sci Forum 1992,v. 72, pp. 

 102-104. 

 [43.]   Cáceres C.H., Svensson I., Taylor J., “Strength-Ductility Behavior of Al-

 Si-Cu-Mg Casting Alloys in T6 Temper,”  International Journal of Cast 

 Metals Research, 2003, v. 15, pp. 721-726. 

 [44.]   Yi F., “Computer Simulation of Solidification and Solution Treatment of 

 Multiphase, Multicomponent Alloys”  Master's Thesis, IMS, University of 

 Connecticut 2005. 

 [45.]   Andresen, W., “Die Cast Engineering: A Hydraulic, Thermal, and 

 Mechanical Process,” CRC Press, 2004. 

 [46.]   GUO Hong-min, YANG Xiang-jie and ZHANG Meng, 

 “Microstructure characteristics and mechanical properties of rheoformed 

 wrought aluminum alloy 2024,” Trans. Nonferrous Met. Soc. China, 

 2008, v.18, pp.555-561. 

 [47.]   Chong Lin, Shu-sen WU, Gu Zhong, Li Wan and Ping AN, “Effect of   

 ultrasonic vibration on Fe-containing intermetallic compounds of 

 hypereutectic Al−Si alloys with high Fe content,” Trans. Nonferrous 

 Met. Soc. China, 2013, v.23, pp.1245−1252 . 

 [48.]   Shusen Wu, LizhiXie, Junwen Zhao and H. Nakae, “Formation  of non-

 dendritic microstructure of semi-solid aluminum alloy under 

 vibration,” Scripta Materialia, 2008,v. 58, pp. 556–559. 

 [49.]   WU Shu-sen, ZHONG Gu, AN Ping, WAN Li and, H. NAKAE,

 “Microstructural characteristics of Al−20Si−2Cu−0.4Mg−1Ni alloy 

 formed by rheo-squeeze casting after ultrasonic vibration treatment,” 

 Trans. Nonferrous Met. Soc. China, 2012, vol. 22, pp.2863−2870. 

 [50.]   Zhong ZHAO ,Zi-tian FAN ,Wen-ming JIANG and Xuan-pu 

 DONG, “Microstructural evolution of Mg9AlZnY alloy with 

 vibration in lost foam casting during semi-solid isothermal heat treatment,” 

 Trans. Nonferrous Met. Soc. China, 2010, v. 20, pp.s768−s773. 

 [51.]   Chaowalit Limmaneevichit ,SongwidPongananpanya and Julathep 

 Kajornchaiyakul, “Metallurgical structure of A356 aluminum alloy 

 solidified under mechanical vibration: An investigation of alternative 

 semi-solid casting routes,” Materials and Design, 2009 ,vol.30,pp. 3925–

 3930 

 [52.]   Xiao-wei ZHANG, Jin-feng HUANG, Kang DENG and Zhong-ming 

 REN “Solidification of horizontally continuous casting of super-thin slab 

 in stable magnetic field and alternating current,” Trans. Nonferrous Met. 

 Soc. China, 2011,v.21,pp.196-201 

 [53.]   Wei Dai , Shusen Wu , ShulinLü and Chong Lin “Effects of rheo squeeze 

 casting parameters on microstructure and mechanical  properties of 

https://www.sciencedirect.com/science/article/pii/S1359646207008147?np=y
https://www.sciencedirect.com/science/article/pii/S1359646207008147?np=y
https://www.sciencedirect.com/science/article/pii/S1359646207008147?np=y
https://www.sciencedirect.com/science/article/pii/S1359646207008147?np=y
http://www.researchgate.net/researcher/73888587_Zhong_ZHAO
http://www.researchgate.net/researcher/82433244_Zi-tian_FAN
http://www.researchgate.net/researcher/2014014398_Wen-ming_JIANG
http://www.researchgate.net/profile/Xuanpu_Dong
http://www.researchgate.net/profile/Xuanpu_Dong
http://www.researchgate.net/researcher/2024425474_Xiao-wei_ZHANG
http://www.researchgate.net/researcher/2024326384_Jin-feng_HUANG
http://www.researchgate.net/researcher/2024463423_Kang_DENG
http://www.researchgate.net/researcher/72401776_Zhong-ming_REN
http://www.researchgate.net/researcher/72401776_Zhong-ming_REN
http://yadda.icm.edu.pl/yadda/contributor/03f2075534dfdf90764e2d9c48d5aab2
http://yadda.icm.edu.pl/yadda/contributor/6131678da899f58a51f88d56155a735e
http://yadda.icm.edu.pl/yadda/contributor/7d7da25d47d3a90e8e83e1955eeb5bf8
http://yadda.icm.edu.pl/yadda/contributor/d7e9c524bde9b61478ae9b72654ad754


169 | P a g e  

 AlCuMnTi alloy,” Materials Science and Engineering, 2012,v.A538 

 pp.320–326 

 [54.]   ZHANG Liang, WU Guo-hua WANG Shao-hua, and DING Wen-Jiang 

 “Effect of cooling condition on microstructure  of semi- solid AZ91 

 Slurry produce via ultrasonic process,”Trans.Nonferrous 

 Met.Soc.China,2012, v. 22,pp. 2357-2363 

 [55.]   V.O. Abramov , O.V. Abramov , F. Sommer and  D. Orlov,  “Properties of 

 Al-Pb base alloys applying electromagnetic forces and ultrasonic vibration 

 during casting,” Materials Letters,1995,v. 23, pp.17-20 

 [56.]   H. Pugaa,n, J. Barbosa a, S. Costa a, S. Ribeiro b, A.M.P. Pinto and, 

 M. Prokic, “Influence of indirect ultrasonic vibration on the 

 microstructure  and mechanical behavior of Al–Si–Cu alloy,”  

 Materials  Science &  Engineering, 2013,v. 560, pp.589–595. 

 [57.]   Abu-Dheir, N., Khraisheh, M., Saito, K., & Male, A., “Silicon 

 morphology modification in the eutectic Al–Si alloy using mechanical 

 mold vibration,” Materials Science and Engineering: A, 2005, v. 393(1), 

 pp.109-117.  

 [58.]   Zhiqiang Zhang, Qichi Le, Jianzhong Cui, Zhenxiang Cui and 

 BenguangHou, “Effect of electromagnetic vibration of mould core  region 

 on the solidification structure of magnesium alloy,” 2011 Chinese 

 Materials Conference  Procedia Engineering ,2012,v.27 pp.855 – 862. 

 [59.]   G. Chirita, I. Stefanescu, D. Soares and F.S. Silva,“Influence of 

 vibration on the solidification behaviour and tensile properties of an Al–

 18 wt.%Si alloy,” Mater Des, 2009, v. 30 pp. 1575–1580. 

 [60.]   Farshid Taghavi, Hasan Saghafian and  Yousef H.K. Kharrazi,“Study on 

 the effect of prolonged mechanical vibration on the grain refinement and 

 density of A356 aluminum alloy,” Materials and Design 

 ,2009,vol.30,pp.1604–1611. 

 [61.]   F. Taghavi, H. Saghafian and  Y.H.K. Kharrazi, “Study on the  ability 

 of mechanical vibration for the production of thixotropic  microstructure 

 in A356 aluminum alloy,” MaterDes,2009,v. 30 (1), pp. 115–12. 

 [62.]   Shusen Wu ,ShulinLü , Ping An and H. Nakae, “Microstructure  and 

 property of rheocasting aluminum-alloy made with indirect ultrasonic 

 vibration process,” Materials Letters,2012, v.73,pp. 150–153 

 [63.]   X. Jian, H. Xu, T.T. Meek and Q. Han “Effect of power  ultrasound on 

 solidification of aluminum A356 alloy,” Materials Letters, 2005 v.  59, pp. 

 190–193. 

 [64.]   YAO Lei, HAO Hai, JI Shou-hua, FANG Can-feng and ZHANG Xing 

 guo,“Effects of ultrasonic vibration on solidification structure 

 andproperties of Mg-8Li-3Al alloy,” Trans. Nonferrous Met. Soc. China, 

 2011,v.21,pp. 1241-1246. 

http://www.sciencedirect.com/science/article/pii/S0167577X04006822
http://www.sciencedirect.com/science/article/pii/S0167577X04006822
http://www.sciencedirect.com/science/article/pii/S0167577X04006822
http://www.sciencedirect.com/science/article/pii/S0167577X04006822


170 | P a g e  

 [65.]   Meng Sha, Shusen Wu and Li Wan, “Combined effects of cobalt 

 addition and ultrasonic vibration on microstructure and mechanical 

 properties of hypereutectic Al–Si alloys with 0.7% Fe,” Materials Science 

 and Engineering, 2012, v. A 554, pp. 142–148. 

 [66.]   Chong Lin, Shusen Wu, ShulinLü, Ping An and Li Wan,  “Effects Of 

 ultrasonic vibration and manganese on microstructure and mechanical 

 properties of hypereutectic AleSi alloys with 2%Fe,”Intermetallics, 

 2013,v.32 ,pp. 176-183. 

 [67.]   Shijie Guo, Qichi Le, Zhihao Zhao, Zhongjun Wang and Jianzhong 

 Cui, “Microstructural refinement of DC cast AZ80 Mg billets by low 

 frequency electromagnetic vibration,” Materials Science and 

 Engineering, 2005,v.A 404,pp. 323–329. 

 [68.]   Wang F, Chen S, He D, Wei B and Shu GJ.“Solidification  parameters of 

 the solid–liquid interface in crystal-growth in response to vibration,” Mater 

 Sci, (1994); v.29, pp. 3997–4000. 

 [69.]   C. Vives, “Effects of forced electromagnetic vibrations during the 

 solidification of aluminum alloys: Part II. Solidification in the presence of 

 colinear variable and stationary magnetic fields,” Metall. Mater. Trans. 

 1996, v.27, pp. 457-464. 

 [70.]   B.J. Zhang, J.Z. Cui and G.M. Lu,“Effects of low-frequency 

 electromagnetic field on microstructures and macrosegregation of 

 continuous casting 7075 aluminum alloy,”Mater. Sci. Eng., 2003,v. 355 

 ,pp.325-330. 

 [71.]   C. Vives, “Crystallization of aluminium alloys in the presence of 

 cavitation phenomena induced by a vibrating electromagnetic pressure,”  

 Journal of Crystal Growth , 1996, v.158 ,pp. 118-127. 

 [72.]   K. Kocatepe “Effect of low frequency vibration on porosity of  LM25 

 and LM6 alloys,” Materials and Design, 2007,v.28 ,pp. 1767–1775. 

 [73.]   Kocatepe K.,“The modification of eutectic Al–Si alloy with 

 metallic sodium,” Mc.S Thesis,University of Gazi, Turkey; 1988. 

 [74.]   Shukla DP, Goel DB, Pandey PC., “Influence of vibration during 

 solidification on ingot soundness and mechanical properties of aluminium 

 alloy test casting,” In: Proceedings of the all-india seminar on aluminium” 

 New Delhi; October 1978. pp. 26.1–6. 

 [75.]   Junshan Huaa,, Yongjie Zhang and Cunyou Wu ,“Grain  refinement of 

 Sn–Pb alloy under a novel combined pulsed magnetic field during 

 solidification,” Journal of Materials Processing Technology,2011,v. 

 211, pp. 463–466. 

 [76.]   Mingjun Li,Takuya Tamura and Kenji Miwa,“Controlling 

 microstructures of AZ31 magnesium alloys by an electromagnetic 

https://www.sciencedirect.com/science/article/pii/S092150930500571X?np=y
https://www.sciencedirect.com/science/article/pii/S092150930500571X?np=y
https://www.sciencedirect.com/science/article/pii/S092150930500571X?np=y
https://www.sciencedirect.com/science/article/pii/S092150930500571X?np=y
https://www.sciencedirect.com/science/article/pii/S092150930500571X?np=y
https://www.sciencedirect.com/science/article/pii/S092150930500571X?np=y


171 | P a g e  

 vibration technique during solidification: From experimental observation 

 to theoretical understanding,” Acta Materialia, 2007, v.55,pp.4635–4643. 

 [77.]   Wang WL, Wang KS and Lin X ,“Crystal nucleation and Detachment 

 from a chilling metal surface with vibration,” Materials  Chemistry and 

 Physics, 2009,v.117, pp.199–203. 

 [78.]   J. Wannasin , R. Canyook , S. Wisutmethangoon and  M.C. Flemings, 

 “Grain refinement behavior of an aluminum alloy by inoculation and 

 dynamic nucleation,” Acta Materialia, 2013, v.61, pp.3897–3903. 

 [79.]   Vardhaman S Mudakappanavar and H M Nanjundaswamy,  “Modification 

 of Eutectic Silicon Under The Influence Of Mold Vibration During 

 Solidification Of LM6 Alloy Castings,” IJREAT, 2013, v.1, n. 4, pp.1-5.  

 [80.]   J. Campbell, “In Solidification Technology in the Foundry and  Cast 

 house,” The Metals Society, 1980, pp. 61 

 [81.]   Kissling, R.J. and Wallace, J.F., “Grain refinement of copper-alloy 

 castings,” Foundry, 1963, v. 91, pp.54-57. 

 [82.]   N. Chvorinov, “Proc. Inst. Br. Foundrymen,” 1938-1939, v.32,  pp. 229 

 [83.]   Piwonka T S, “Molding and casting process,”Castings ASM handbook, 

 ,1988 v. 15, 9th ed., pp. 656 

 [84.]   P.A.O. Adegbuyi; J.O. Uhomoibhi; K.A. Adedeji and N.A. Raji, “The 

 Effect of Pouring and Vibration on Cast Quality,” The Pacific Journal of 

 Science and Technology, 2010, v.11, pp 45-54 

 [85.]   Ji, Q. L., Zi, T. F., Xuan, P. D., Wen, L. and Xianyi, L.,”Microstructure 

 and Mechanical Properties of Lost Foam Casting AZ91D Alloy Produced 

 with Mechanical Vibration,” Advanced Materials Research, 2011, 

 v.213,n. 5, pp. 5-8. 

 [86.]   Tamura, T., Kamikihara, D., Omura, N. and Miwa, K., “Effect of 

 frequency of electromagnetic vibrations on glass-forming ability in Fe-Co-

 B-Si-Nb bulk metallic glasses,” Rev. Advanced Materials Science, 2008, 

 v.18, pp. 10 – 13.  

 [87.]   A. Radjai, K. Miwa, and T. Nishio, “An Investigation of the Effects 

 Caused by Electromagnetic Vibrations in a Hypereutectic Al-Si Alloy 

 Melt,” Metallurgical and Materials Transactions A, 1998, v.29, pp. 

 1477- 1484. 

 [88.]   Hegde, S., & Prabhu, K. N., “Modification of eutectic silicon in  Al–Si 

 alloys,” Journal of materials science, 2008, v.43, n.9, pp.3009-3027. 

 [89.]   Gruzleski JE, Closset BM, “The treatment of liquid Al-Si alloys,”  AFS 

 Inc. Des Plaines, IL, 1990, pp. 39. 

http://www.cheric.org/research/tech/periodicals/result.php?jourid=326&seq=830612&item1=authors&key1=Wang%20WL&sortby=pubyear
http://www.cheric.org/research/tech/periodicals/result.php?jourid=326&seq=830612&item1=authors&key1=Wang%20KS&sortby=pubyear
http://www.cheric.org/research/tech/periodicals/result.php?jourid=326&seq=830612&item1=authors&key1=Lin%20X&sortby=pubyear


172 | P a g e  

 [90.]   Alshmri, F. D. “Rapidly Solidified  Aluminium-High Silicon Alloys 

 Doctoral dissertation,” University of Leicester, 2010. 

 [91.]   Jiang, W., Chen, X., Wang, B., Fan, Z., & Wu, H., “Effects of 

 vibration frequency on microstructure, mechanical properties, and fracture 

 behavior of A356 aluminum alloy obtained by expendable pattern shell 

 casting,” The International Journal of Advanced Manufacturing 

 Technology, 2016, v.83, n.1-4,pp.167-175. 

 [92.]   Knuutinen, A., Nogita, K., McDonald, S. D., & Dahle, A. K.,

 “Modification of Al–Si alloys with Ba, Ca, Y and Yb,” Journal of Light 

 Metals, 2001, v.1, n.4, pp.229-240. 

 [93.]   Plotkowski, A. J., “Refinement of the Cast Microstructure of 

 Hypereutectic Aluminum-Silicon Alloys with an Applied Electric 

 Potential,” Master Thesis, Grand Valley State University, 2012. 

 [94.]   Radjai, A., Miwa, K., & Nishio, T., “An investigation of the effects 

 caused by electromagnetic vibrations in a hypereutectic Al-Si alloy 

 melt,”Metallurgical and Materials Transactions A, 1998, v.29, 

 n.5,pp.1477-1484.  

 [95.]   Kumar, R., Ansari, M. S., Mishra, S. S., & Kumar, A., “Effect of  Mould 

 Vibration on Microstructure and Mechanical Properties of Casting  During 

 Solidification,” International Journal of Engineering, 2014, v.3,n.4. 

 [96.]   Mizutani, Y., Tamura, T., & Miwa, K., “Effect of electromagnetic 

 vibration frequency and temperature gradient on grain refinement of pure 

 aluminum,” Materials transactions, 2007, v.48, n.3, pp.538-543. 

 [97.]   Guo, H. M., Zhang, A. S., Yang, X. J., Yan, M. M., & Ding, Y.,

 “Microstructure formation and mechanical properties of AZ31 magnesium 

 alloy  solidified with a novel mechanical vibration technique,” 

 Metallurgical and Materials Transactions A,2014, v.45, n.1,pp.438-446. 

 [98.]   Chaturvedi, V., & Pandel, U., “ Improvement of Mechanical Properties by 

 Mechanical Vibration on AZ91 during Solidification,” International 

 Journal of Engineering Technology, Management and Applied 

 Sciences,2015,v.3, pp. 195-199. 

 [99.]   Jiang, W., Chen, X., Wang, B., Fan, Z., & Wu, H.,“Effects of 

 vibration frequency on microstructure, mechanical properties, and  fracture  

 behavior of  A356 aluminum alloy obtained by expendable pattern shell 

 casting,” The International Journal of Advanced Manufacturing 

 Technology,2016, v.83,n.1-4,pp.167-175. 

 [100.]   Sayuti, M., Sulaiman, S., Baharudin, B. T.,Arifin, M. K. A., Suraya, 

 S., &  Esmaeilian,G.,“Mechanical vibration technique for enhancing 

 mechanical properties of particulate reinforced aluminium alloy  matrix 

 composite,” In Key  Engineering Materials, Trans Tech Publications. , 

 2011,v. 471, pp. 721-726.  

http://scholarworks.gvsu.edu/do/search/?q=author_lname%3A%22Plotkowski%22%20author_fname%3A%22Alexander%22&start=0&context=455552


173 | P a g e  

 [101.]   Basavakumar, K. G., Mukunda, P. G., & Chakraborty, M. , “Effect of 

 melt treatment on microstructure and impact properties of  Al-7Si  and Al-

 7Si-2.5 Cu cast alloys,”Bulletin of Materials Science, 2007, 

 v.30,n.5,pp.439-445. 

 [102.]   Jianbo, Y. U., Zhongming, R. E. N., Weili, R. E. N., Kang, D. E. N. G., 

 & Zhong, Y. , “Solidification structure of eutectic Al-Si alloy under 

 a high  magnetic field-aid-electromagnetic vibration,” Acta Metallurgica  

 Sinica (English Letters), 2009, v.22, n.3,pp.191-196. 

 [103.]   Patel, V. R., “Effect of mold vibration on microstructure and 

 mechanical  properties of Gravity Die casting of LM13 alloy” M.Tech. 

 Thesis , U. V. Patel College of Engineering Ganpat University Kherva, 

 Mehsana (north gujarat),India,2015. 

 [104.]   Anilkumar, T., Prasanna, N. D., & Muralidhara, M. K., “Effect of  

 Vibration Parameters on the Mechanical Properties of Al-Si Alloy,” 

 International  Conference on Challenges and Opportunities in Mechanical 

 Engineering, Industrial Engineering and Management Studies 118,

 2012,pp.11-13. 

 [105.]   Becker, W. T., & Lampman, S., “Fracture appearance and  mechanisms of 

 deformation and fracture. Materials Park,” OH: ASM International, 2002, 

 559-586. 

 [106.]   Das, P., Samanta, S. K., Ray, T., & Venkatpathi, B. R. K., “Mechanical 

 properties and tensile fracture mechanism of rheocast A356 Al alloy using 

 cooling slope,” In AdvancedMaterials  Research ,2012, v.585, pp. 354-

 358.  

 [107.]   Islam, S. T., Das, P., & Das, S.,“Deformation behaviour of  Rheocast 

 A356 Al alloy at microlevel considering approximated  RVEs,”Metals 

 and Materials International,2015, v. 21, n. 2,pp. 311-323. 

 [108.]   Zhang, G. H., Zhang, J. X., Li, B. C., & Wei, C. A. I.

 “Characterization of tensile fracture in heavily alloyed Al-Si piston 

 alloy,” Progress in Natural Science: Materials 

 International, 2011,v.21, n. 5,pp.380- 385. 

 [109.]   Kumar, S., & Tewari, S. P., “Effects of T6 Heat Treatment on 

 Mechanical  Properties of A356 Alloy Castings Prepared Under 

 Oscillatory Conditions,” IPASJ International Journal of Mechanical 

 Engineering (IIJME), 2016, v.4, n.2,pp.6-10. 

 [110.]   Ouellet, P., & Samuel, F. H., “Effect of Mg on the ageing  behaviour of 

 Al-Si-Cu 319 type aluminium casting alloys,” Journal of Materials 

 Science,1999,v.34,n.19, pp.4671-4697. 

 [111.]   Ibrahim, M. F., Samuel, E., Samuel, A. M., Al-Ahmari, A. M. A., & 

 Samuel, F. H.,Impact toughness and fractography of Al–Si–Cu–Mg base 

 alloys,” Materials & Design, 2011, v.32, n.7, pp.3900-3910.  



174 | P a g e  

 [112.]   Salleh, M. S., Omar, M. Z., Syarif, J., Alhawari, K. S., & Mohammed,  

 M. N.(2014). Microstructure and mechanical properties of thixoformed  

 A319 aluminium alloy. Materials & Design, 64, 142-152. 

 [113.]   Gopikrishna, S., & Binu, C. Y. , “Study on effects of T6 heat 

 treatment on grain refined A319 alloy with Magnesium and Strontium 

 addition,” International Journal on Theoretical and Applied Research in  

 Mechanical Engineering,2013, v.2, n.3, pp.59-62. 

 [114.]   Rincon, E., Lopez, H. F., Cisneros, M. M., Mancha, H., & Cisneros, M. 

 A., “Effect of temperature on the tensile properties of an as-cast 

 aluminum alloy A319,” Materials Science and Engineering: A, 2007, 

 v.452, pp.682- 687.  

 [115.]   Lasa, L., and J. M. Rodriguez-Ibabe.,"Evolution of the main 

 intermetallic phases in AlSi-Cu-Mg casting alloys during solution 

 treatment," Journal of  materials science, 2004, v. 39, n. 4, pp.1343-1355.  

 [116.]   Tash, M., Samuel, F. H., Mucciardi, F., & Doty, H. W., “Effect of 

 metallurgical parameters on the hardness and microstructural 

 characterization of as-cast and heat-treated 356 and 319 aluminum  alloys,” 

 Materials Science and Engineering: A, 2007, v.443,n.1,pp.185-201. 

 [117.]   Mohedano, Marta, Endzhe Matykina, Raul Arrabal, Beatriz Mingo, and 

 Mikhail L. Zheludkevich. "PEO of rheocast A356 Al alloy: energy 

 efficiency and corrosion properties," Surface and Interface Analysis, 2016, 

 v. 8, n. 48 pp. 953-959. 

 [118.]   Bakhtiyarov, S. I., Overfelt, R. A., & Teodorescu, S. G., “ Electrical and 

 thermal conductivity of A319 and A356 aluminum  alloys,” Journal of 

 materials science, 2001, v.36,n.19,pp.4643-4648. 

 [119.]   Jia, S., & Nastac, L., “The influence of ultrasonic stirring on the 

 solidification microstructure and mechanical properties of A356  alloy,” 

 Chemical and Materials Engineering,2013, v.1, n.3, pp. 69-73. 

 [120.]   Zhang, L., Eskin, D. G., & Katgerman, L., “Influence of  ultrasonic melt 

 treatment on the formation of primary intermetallics and related grain 

 refinement in aluminum alloys,” Journal of materials 

 science,2011, v.46, n.15, pp. 5252-5259. 

 [121.]   Akhlaghi, F., & Taghani, A., “Development of  vibrating cooling 

 slope (VCS) method for enhancing a globular  structure in aluminum 

 A356 alloy,” In 12th International Conference on   Aluminum Alloys. 

 Yokohama, Japan: The Japan Institute of Light  Metals, 2010,. pp. 

 1839-1844. 

 [122.]   Gibb, F. G.,”Supercooling and the crystallization of plagioclase  from a 

 basaltic magma,” Mineralogical Magazine, 1974,v.39,n.306, pp.641-653. 

 



       APPENDIX 

 

APPENDIX-A 

Frequency 

(Hz) 

Amplitude 

(μm) 

Tensile 

Strength 

(MPa) 

Yield 

Strength 

(MPa) 

%E 

Micro-

Hardness 

(HV) 

Toughness 

Stationary - 152.6 130.7 2.18 68.64 2 

100 5 188.2 148.5 3.29 77.42 3.5 

200 5 196.6 152.6 4.15 88.20 4.5 

300 5 201.3 162.5 4.72 96.45 5 

400 5 212.2 167.4 5.87 106.36 5.5 

100 10 160.5 140.8 3.05 74.85 3 

200 10 165.7 145.9 3.58 85.20 3.5 

300 10 174.5 156.3 4.02 92.60 4 

400 10 190.5 160.4 4.43 102.02 4.5 

100 15 156.4 137.4 2.67 72.42 2.5 

200 15 160.4 142.5 3.25 79.25 3 

300 15 170.8 148.8 3.64 89.42 3.5 

400 15 175.4 153.6 4.08 98.45 4 

 

Table A. 1 Mechanical properties of A319 aluminum alloy casting with stationary 

and under oscillatory conditions 
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Frequency 

(Hz) 

Amplitude 

(μm) 

Tensile 

Strength 

(MPa) 

Yield 

Strength 

(MPa) 

%E 

Micro-

Hardness 

(HV) 

Toughness 

Stationary - 158 115.6 3.6 60 2 

100 5 177.5 127.45 4.5 66.7 3.5 

200 5 182.6 135.46 4.8 72 4 

300 5 200.5 138.72 5.5 79 5 

400 5 216.08 140.54 7.5 85.8 6.5 

100 10 174.5 125.54 4.2 65.8 3 

200 10 176.4 130.58 4.35 70.5 3.5 

300 10 188.6 132.52 5.2 75.5 4.5 

400 10 208.47 136.87 6.5 81.9 5.5 

100 15 165.2 119.42 3.78 63.8 2.5 

200 15 180.1 126.57 4.08 68.5 3 

300 15 186.3 129.54 5 73.8 3.5 

400 15 196.2 132.86 5.8 77.4 4.5 

 

Table A. 2 Mechanical properties of A356 aluminum alloy casting with stationary and 

under oscillatory conditions 
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Mould 

Frequency(f) 
Amplitude 

Avg. Silicon 

Particle Size 
Avg. 

Area 

(µm
2

) 

Avg. 

Aspect 

Ratio 

Avg. 

Shape 

Factor 

Avg. 

Roundness 

Average 

Grain 

Size 

of α-Al 

(Hz) µm 
Length 

(µm) 

Width 

(µm) 
(%) (µm) 

Stationary - 29.076 10.32 182.787 2.818 0.037 27.311 55.85 

100 5 18.257 7.874 92.959 2.318 0.027 36.548 48.24 

200 5 14.414 6.467 69.99 2.229 0.022 44.8 40.72 

300 5 10.702 7.034 50.618 1.521 0.017 57.961 36.84 

400 5 6.957 4.7 23.278 1.48 0.015 66.222 28.54 

100 10 26.811 13.22 141.855 2.02 0.034 32.056 52.35 

200 10 23.244 12.772 110.922 1.82 0.03 38.132 49.80 

300 10 14.77 10.932 77.02 1.352 0.014 49.452 42.48 

400 10 9.77 7.554 40.151 1.293 0.019 53.43 37.52 

100 15 28.101 12.8 177.638 2.195 0.036 29.56 54.50 

200 15 23.213 11.335 128.647 2.047 0.031 36.851 50.85 

300 15 18.145 10.053 112.987 1.814 0.025 47.132 48.74 

400 15 10.656 6.859 53.899 1.554 0.02 50.241 40.92 

 

Table A.3 Metallurgical properties of A319 aluminum alloy casting with stationary and 

under oscillatory condition 

 



177 | P a g e  

 

 

 

Mould 

Frequency(f) 
Amplitude 

Avg. Silicon 

Particle Size Avg. Area 

(µm
2

) 

Avg. 

Aspect 

Ratio 

Avg. 

Shape 

Factor 

Avg. 

Roundness 

Average 

Grain 

Size 

of α-Al 

(Hz) µm 
Length 

(µm) 

Width 

(µm) 
(%) (µm) 

Stationary - 29.076 10.32 1318.47 2.818 0.037 27.311 49.19 

100 5 18.257 7.874 469.07 2.318 0.027 36.548 42.79 

200 5 14.414 6.467 385.61 2.229 0.022 44.8 36.15 

300 5 10.702 7.034 231.98 1.521 0.017 57.961 29.53 

400 5 6.957 4.7 186.18 1.48 0.015 66.222 20.53 

100 10 26.811 13.22 780.85 2.02 0.034 32.056 44.82 

200 10 23.244 12.772 510.68 1.82 0.03 38.132 41.6 

300 10 14.77 10.932 412.41 1.352 0.014 49.452 34.72 

400 10 9.77 7.554 280.7 1.293 0.019 53.43 24.4 

100 15 28.101 12.8 890.2 2.195 0.036 29.56 46.96 

200 15 23.213 11.335 725.18 2.047 0.031 36.851 43.95 

300 15 18.145 10.053 620.5 1.814 0.025 47.132 38.5 

400 15 10.656 6.859 405.23 1.554 0.02 50.241 28.7 

 

Table A. 4 Metallurgical properties of A356 aluminum alloy casting with stationary and 

under oscillatory conditions 
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Si Fe Ni Cu Mg Zn Sn V 

7.16 0.14 0.043 0.077 0.35 0.064 0.073 0.013 

Table A. 5 Chemical Composition of A356 Aluminum Alloy 

Si Fe Mn Cu Mg Ti Zn V 

5.78 0.43 0.29 3.75 0.05 0.03 0.06 0.011 

Table A.6  Chemical Composition  of A319 Aluminum Alloy 
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APPENDIX-B 

 

Figure B.1  Dewinter Trinocular Metallurgical Microscope 

 

Figure B.2 Scanning Electron Microscope (EVO-18) 
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Figure B.3   X-ray diffraction Machine (XRD) (Model: RIGAKU, ULTIMA-IV 

H-12-JAPAN) 

 

 
 

Figure B.4  Density and Porosity Measurement Set-Up 
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Figure B.5 Tinius Olsen Micro Hardness Tester 

 

 

 
 

Figure B.6  UTM(Instron) 
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Figure B.7  Set-Up for Charpy Test 

           

Figure B.8  Experimental Set-up 
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APPENDIX–C 

SPECIFICATIONS OF THE INSTRUMENTS USED 

C.1  Vibration Generator (Exciter) 

Make    : Messelektronik Dresden RFT (Made in Germany) 

FABRNR   : 21001 

Type    : 11077 VEB 

Frequency range  : 1Hz to 10KHz 

Wave form   : Sinusoidal 

C.2  Vibration Pick Up 

Make     : Industrial Electronics Pvt. Ltd., Bangalore 

Type    : CVP 3001 

S.No    : 529 

Range, Displacement  : 0-1000 microns 

Velocity   : 0-1000 mm/sec 

Frequency   : 0-10 KHz 

Accuracy   : +2% 

C.3  Oscillator/Power amplifier 

Make     : Industrial Electronics Pvt. Ltd., Bangalore 

Model    : 9701 

Wave form   : Sinusoidal 

Frequency Range  : 1Hz to 10KHz in four decade ranges 

Frequency Indication  : Rectangular Panel Meter 

Accuracy   : +2% of FSD 

Total Harmonic Distortion  : 1.0% at maximum output amplitude 

Maximum Output Voltage  : 6 Volts peak to peak into 600 ohms 

Power Consumption  : 20 V.A. 
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C.4  Vibration Meter 

Make     : Industrial Electronics Pvt. Ltd., Bangalore 

Type    : 410 C 

S.No.    : 233 

Power Supply   : 230V, 50Hz, Single phase A.C. 

Range, Displacement  : 0-1000 microns PP 

Velocity   : 0-1000 mm/sec   

Frequency   : 0-10.000 Hz 

Accuracy   : +2% F.S. 

 

C.5  Multimeter  

  Make     : Philips, India 

 Type    : 2502 

 

C.6  Clamps 

 C-clamps   : 4” maximum opening 

C.7  Instron Machine 

Make    : Instron Pvt.Ltd., Canada 

Type    : TT-CM-L  

Capacity   : 2.5-5 Ton 

Testing Speed Range  : 0.005 -5 cm/min 

Cross Head Travel  : 38 inch 

Cross Head Speed Range : 0.002-20 inch/min 

Cross Head Speed Range : 0.002-20 inch/min 
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C.8  Optical Microscope 

 Model : Dewinter Trinocular Metallurgical Microscope 

 

      Eyepiece : Paired 15X and 10X 

 

Magnification   : 50X to 1000X 

 

Power    : 12Volt, 50Watts Halogen lamp 

 

C.9  Scanning Electron Microscope 

Make     : Carl Zeiss, Germany 

 

Filament     : Tungsten 

 

Secondary e-image resolution    : 50 NM (Depends on sample) 

 

Magnification             : Up to 50K ~ 100K (Depends on sample) 

 

Rotation              : 360 Degree 

 

Tilt     : 0 - 60 Degree 

 

EHT              : 200V - 30KV 

       

C.10 X-Ray Diffracto-meter  

Make     : Rigaku, Ultima IV, Japan  

 

Filament     : Tungsten 

 

Model    : 2036E201 

 

Goniometer model  : 2036E201 [Cu Kα radiation (Kα= 1.54056 A
0
)] 

 

Structural changes and phase transformations: JADE software 

 

Secondary e-image resolution    : 50 NM (Depends on sample) 

 

Magnification             : Up to 50K ~ 100K (Depends on sample) 

 

Rotation              : 360 Degree 

 

Tilt     : 0 - 60 Degree 

 

EHT              : 200V - 30KV 
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C.11 Micro-hardness Tester 

Model    : Tinius Olsen, Horsham, PA USA Redhill, Surrey  UK 

  

Hardness value   : 5 digits 

 

Magnification   : up to 1000 

 

Test force selection  : Manual 

 

Test procedure   : Automatic, loading/dwell/unloading 

 

Test force accuracy  : <1% for test force 200g to 2Kg 

      <1.5% for test force below 100g  

 

User display   : Length of diagonals, hardness value, converted 

 value,         test force, online statistics 

Optical path   : 2 ways, eyepiece / CCD camera 

 

Power requirements  : 100VAC to 240VAC, 50/60Hz, single phase 

 

 

 

 

 

 

 

 

 


