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Abstract

The electrical (volume conductivity) and dielectric (loss factor and dielectric

constant) properties of glass-ceramics belonging to the CaO-MgO-Al O -SiO

system have been studied, as a function of microstructure, in their glassy  and

ceramized forms on samples obtained as bulk materials or sintered powders.

A possible application of these materials as substrates for electronic devices

can be envisaged, on account of their low conductivities (<10 S cm  up to

250°C), loss factor and permittivity  values.

Keywords

Polymer Microstructure Dielectric Constant Electrical Property  

Electronic Device 

This is a preview of subscription content, log in to check access

2 3 2

2 3 2

−14 −1

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Archivio istituzionale della ricerca - Università di Modena e Reggio Emilia

https://core.ac.uk/display/153481533?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://link.springer.com/
https://link.springer.com/journal/10853
https://link.springer.com/journal/10853/31/22/page/1
https://citations.springer.com/item?doi=10.1007/BF01152150
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2FBF01152150


27/2/2018 Electrical properties and microstructure of glass—ceramic materials from CaO-MgO-Al2O3-SiO2 system |  SpringerLink

https://link.springer.com/article/10.1007/BF01152150 2/5

1 .

2 .

3 .

4 .

5 .

6 .

7 .

Preview

Unable to display  preview. Download preview PDF.

References

P. W. McMillian, “Glass-ceramics” (Academic Press, London, 197 9).

Google Scholar  (http://scholar.google.com/scholar_lookup?

title=Glass-

ceramics&author=P.%20W..%20McMillian&publication_year=197 9)

Z. Strand, “Glass-ceramic materials” (Elsevier, New Y ork, 1986).

Google Scholar  (http://scholar.google.com/scholar_lookup?

title=Glass-

ceramic%20materials&author=Z..%20Strand&publication_year=1986

)

M. H. Lewis, “Glasses and glass-ceramics” (Chapman & Hall, London,

1989) Ch. 7 .

Google Scholar  (http://scholar.google.com/scholar_lookup?

title=Glasses%20and%20glass-

ceramics&author=M.%20H..%20Lewis&publication_year=1989)

G. Partridge, C. A. Elyard andM. Budd, in “Glass-ceramics in substrate

application”, edited by M. H. Lewis (Chapman & Hall, London, 1989).

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=G..%20Partridge&author=C.%20A..%20Elyard&author=M..%

20Budd&publication_year=1989)

G. Partridge,Adv. Mater. 3 (1990) 147 .

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=G..%20Partridge&journal=Adv.%20Mater.&volume=3&page

s=147 &publication_year=1990)

I. O. Owate andR. Freer,J. Mater. Sci. 25  (1990) 5291.

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=I.%20O..%20Owate&author=R..%20Freer&journal=J.%20Ma

ter.%20Sci.&volume=25&pages=5291&publication_year=1990)

C. Leonelli, T. Manfredini, M. Paganelli andG. C. Pellacani,ibid. 26

(1991) 5041.

Google Scholar  (http://scholar.google.com/scholar_lookup?

https://page-one.live.cf.public.springer.com/pdf/preview/10.1007/BF01152150
http://scholar.google.com/scholar_lookup?title=Glass-ceramics&author=P.%20W..%20McMillian&publication_year=1979
http://scholar.google.com/scholar_lookup?title=Glass-ceramic%20materials&author=Z..%20Strand&publication_year=1986
http://scholar.google.com/scholar_lookup?title=Glasses%20and%20glass-ceramics&author=M.%20H..%20Lewis&publication_year=1989
http://scholar.google.com/scholar_lookup?&author=G..%20Partridge&author=C.%20A..%20Elyard&author=M..%20Budd&publication_year=1989
http://scholar.google.com/scholar_lookup?&author=G..%20Partridge&journal=Adv.%20Mater.&volume=3&pages=147&publication_year=1990
http://scholar.google.com/scholar_lookup?&author=I.%20O..%20Owate&author=R..%20Freer&journal=J.%20Mater.%20Sci.&volume=25&pages=5291&publication_year=1990
http://scholar.google.com/scholar_lookup?&author=C..%20Leonelli&author=T..%20Manfredini&author=M..%20Paganelli&author=G.%20C..%20Pellacani&journal=J.%20Mater.%20Sci.&volume=26&pages=5041&publication_year=1991


27/2/2018 Electrical properties and microstructure of glass—ceramic materials from CaO-MgO-Al2O3-SiO2 system |  SpringerLink

https://link.springer.com/article/10.1007/BF01152150 3/5

8.

9.

1 0 .

1 1 .

1 2 .

1 3 .

1 4 .

1 5 .

&author=C..%20Leonelli&author=T..%20Manfredini&author=M..%20P

aganelli&author=G.%20C..%20Pellacani&journal=J.%20Mater.%20Sci.

&volume=26&pages=5041&publication_year=1991)

L. Barbieri, C. Leonelli, T. Manfredini, M. Paganelli, G. C. Pellacani,J.

Therm. Anal. 38 (1992) 2639.

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=L..%20Barbieri&author=C..%20Leonelli&author=T..%20Man

fredini&author=M..%20Paganelli&author=G.%20C..%20Pellacani&jour

nal=J.%20Therm.%20Anal.&volume=38&pages=2639&publication_y

ear=1992)

F. Sandrolini,J. Phys. E: Sci. Instr. 13 (1980) 152.

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=F..%20Sandrolini&journal=J.%20Phys.%20E%3A%20Sci.%2

0Instr.&volume=13&pages=152&publication_year=1980)

F. Sandrolini, A. Saccani, L. Barbieri, C. Leonelli, T. Manfredini andG. C.

Pellacani, in Proceedings of the Congress “Omaggio Scientifico a Renato

Turriziani”, Roma, 23–24 April 1992, vol. II, p. 409.

Google Scholar  (https://scholar.google.com/scholar?

q=%0AF.%20Sandrolini%2C%20A.%20Saccani%2C%20L.%20Barbieri

%2C%20C.%20Leonelli%2C%20T.%20Manfredini%20andG.%20C.%20P

ellacani%2C%20in%20Proceedings%20of%20the%20Congress%20%E2

%80%9COmaggio%20Scientifico%20a%20Renato%20Turriziani%E2%8

0%9D%2C%20Roma%2C%2023%E2%80%9324%20April%201992%2C

%20vol.%20II%2C%20p.%20409.)

G. Marrone, A. Motori, P. Nicolini andF. Sandrolini, in Proceedings of

CIGRE, September 1992, Paper 15-402, Paris.

Google Scholar  (https://scholar.google.com/scholar?

q=%0AG.%20Marrone%2C%20A.%20Motori%2C%20P.%20Nicolini%2

0andF.%20Sandrolini%2C%20in%20Proceedings%20of%20CIGRE%2C

%20September%201992%2C%20Paper%2015-402%2C%20Paris.)

F. Sandrolini andP. Cremonini,Materie Plastiche ed Elastomeri,7–8

(197 9) 405.

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=F..%20Sandrolini&author=P..%20Cremonini&journal=Materi

e%20Plastiche%20ed%20Elastomeri&volume=7 %E2%80%938&pages

=405&publication_year=197 9)

H. Hosono andY . Abe,Solid State Ionics 44 (1991) 293.

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=H..%20Hosono&author=Y ..%20Abe&journal=Solid%20State

%20Ionics&volume=44&pages=293&publication_year=1991)

T. Minami, Y . Takuma andM. Tanaka,J. Electrochem. Soc. 124 (197 7 )

1659.

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=T..%20Minami&author=Y ..%20Takuma&author=M..%20Tan

aka&journal=J.%20Electrochem.%20Soc.&volume=124&pages=1659&

publication_year=197 7 )

Z. Peinan,B. Y . Tangci,17  (1989) 1.

http://scholar.google.com/scholar_lookup?&author=C..%20Leonelli&author=T..%20Manfredini&author=M..%20Paganelli&author=G.%20C..%20Pellacani&journal=J.%20Mater.%20Sci.&volume=26&pages=5041&publication_year=1991
http://scholar.google.com/scholar_lookup?&author=L..%20Barbieri&author=C..%20Leonelli&author=T..%20Manfredini&author=M..%20Paganelli&author=G.%20C..%20Pellacani&journal=J.%20Therm.%20Anal.&volume=38&pages=2639&publication_year=1992
http://scholar.google.com/scholar_lookup?&author=F..%20Sandrolini&journal=J.%20Phys.%20E%3A%20Sci.%20Instr.&volume=13&pages=152&publication_year=1980
https://scholar.google.com/scholar?q=%0AF.%20Sandrolini%2C%20A.%20Saccani%2C%20L.%20Barbieri%2C%20C.%20Leonelli%2C%20T.%20Manfredini%20andG.%20C.%20Pellacani%2C%20in%20Proceedings%20of%20the%20Congress%20%E2%80%9COmaggio%20Scientifico%20a%20Renato%20Turriziani%E2%80%9D%2C%20Roma%2C%2023%E2%80%9324%20April%201992%2C%20vol.%20II%2C%20p.%20409.
https://scholar.google.com/scholar?q=%0AG.%20Marrone%2C%20A.%20Motori%2C%20P.%20Nicolini%20andF.%20Sandrolini%2C%20in%20Proceedings%20of%20CIGRE%2C%20September%201992%2C%20Paper%2015-402%2C%20Paris.
http://scholar.google.com/scholar_lookup?&author=F..%20Sandrolini&author=P..%20Cremonini&journal=Materie%20Plastiche%20ed%20Elastomeri&volume=7%E2%80%938&pages=405&publication_year=1979
http://scholar.google.com/scholar_lookup?&author=H..%20Hosono&author=Y..%20Abe&journal=Solid%20State%20Ionics&volume=44&pages=293&publication_year=1991
http://scholar.google.com/scholar_lookup?&author=T..%20Minami&author=Y..%20Takuma&author=M..%20Tanaka&journal=J.%20Electrochem.%20Soc.&volume=124&pages=1659&publication_year=1977


27/2/2018 Electrical properties and microstructure of glass—ceramic materials from CaO-MgO-Al2O3-SiO2 system |  SpringerLink

https://link.springer.com/article/10.1007/BF01152150 4/5

Google Scholar  (http://scholar.google.com/scholar_lookup?

&author=Z..%20Peinan&journal=B.%20Y .%20Tangci&volume=17 &pa

ges=1&publication_year=1989)

Copyright information

© Chapman & Hall 1996

About this article

Cite this article as:

Saccani, A., Sandrolini, F., Leonelli, C. et al. J Mater Sci (1996) 31: 5993.

https://doi.org/10.1007 /BF01152150

DOI (Digital Object Identifier) https://doi.org/10.1007 /BF01152150

Publisher Name Kluwer Academic Publishers

Print ISSN 0022-2461

Online ISSN 157 3-4803

About this journal

Reprints and Permissions

Personalised recommendations

Powered by:Want recommendations via email? Sign up now

1. Investigations on the coefficient of thermal expansion of a low-calcium fly

ash-based geopolymer concrete

Ma, Jianxin… Dehn, Frank

Structural Concrete (2017)

2. Engineering and Microstructures Characteristics of Low Calcium Fly Ash

Based Geopolymer Concrete

Mahmoud, Akram S.… Mahmood, Faten I.

Eurasian Journal of Science and Engineering (2017)

3. Improving compressive strength of low calcium fly ash geopolymer

concrete with alccofine

Jindal, Bharat Bhushan… Parveen, Parveen

Advances in concrete construction (2017)

http://scholar.google.com/scholar_lookup?&author=Z..%20Peinan&journal=B.%20Y.%20Tangci&volume=17&pages=1&publication_year=1989
https://www.springer.com/journal/10853/about
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&author=A.+Saccani%2C+F.+Sandrolini%2C+C.+Leonelli+et+al&issueNum=22&contentID=10.1007%2FBF01152150&openAccess=false&endPage=5998&publicationDate=1996&startPage=5993&volumeNum=31&title=Electrical+properties+and+microstructure+of+glass%E2%80%94ceramic+materials+from+CaO-MgO-Al2O3-SiO2+system&imprint=Chapman+%26+Hall&publication=0022-2461
http://recommended.springernature.com/recommended/
https://recommendations.springernature.com/recommended/#email-signup
https://recommended.springernature.com/v2182/redirect/6xsF7lPJqGaJu9qKR2LZ1OjMwy5fylcMBvnsurG8XvcqhGrnDUeXizUKmVXYGw2gvcxrRiiaMMnGzD6HGvok3fqCvvwF9Wq3sp6J_GgUr9sohAhD2msZTsVEFkOgVNwQjds4TyOW3AAj8yNHbrG1me089s0so5y5TnYQnod2ZlxJwJ3AmbVRTSwG9ypvs8fa2gBe7MCN20Z-xq50qF4tFhlZK-diu4IkW2Kj8JwJC4UzLv2bitGI5NYrncnYjsD9IzqJYOmfLFPntU2BwjZAFWTVdHc9JdsruQQT3dnvuJYrO7LFhWb7I9Me0Gz6klvdoaKHFfTY7JZd3-DlKFLTSqD6_9anApkepQZ-kijguaZkLXXx0ecxlk5p8geD6pcHBiqAxcBhCOg1xQrhmmp_icAegyq8vd6usBI-neQmHI1p8Gra7iIrSmafCJgaE78kw8pfGoLpyR-Lx4VwZUJdbpRxq7U9B2jXRT8QmkmPk76UG3dCdtUaGZ7M-nKqhqFDQB7Qnnn4RU2-jAJPycxhfS97s2yw9O2rAQndzWlaMHFzsEfGemw7bSIAI68RZrLr33msQfGc-bkix6PvO0Nntpi6_RpsFkhJ04P9SMsWpFFrPy-sKczwJmQmZYGcepDvZQIpDB592LHD-o88MpCX-1Ye3xBE57BI_uSyMFOyjhrIeo4hdzWoBhZnQFEvEDBYiR6WcY974qNXBLBEy3g_DfLN3EgOBrJNFotasRo8QT9sroUxhWdoIPW2kibXXlP9F4mZzjimsmvv9gqq1O7-S3WcRkUH_t0N4dfkF9OPELLjyJd8uFexcH11u2LdQuIiP89ciYim4sSWFQ0Vcgmzpw2zdkwSM4WgWrfINGgMQcWzZVH9uSavOvtTppc9OA1XEGoDq_X-BlkyH_x7qtgeYX5KZPw6DzCwbuV7ghrd3hvwl2ASBWe34JIEQhfe0hJcKb-Mbf9JpPGL4Dx4_xQqb2lyZhQzdG6fDVgDlAOqt71nfdpf0MRERvOgpEUBDpkBXr9qcEkhqzZG3ZdLQWLpVRePk2l0U-NydScuBooMljlidhKSgucD5mi91C51ns6T0KpSrpIGMTkst-6j6h-jjA%3D%3D
https://recommended.springernature.com/v2182/redirect/6xsF7lPJqGaJu9qKR2LZ1Po47PvonhGug6cAjKzTNbuaJq-0qwr3h-PvIinwrgCYuCQ0Rm8GRVmCzjqgvK7m_0PtMyZ_S3VdolpU6fGsT-oB3yQED4jW46jTmUrr0vLpccM08ZOFSFgx0YnNdT3d4p7Km4e8tr8BLl0rrvSApJl5ODYHWbQzaMpW_s6goh5dVM0KB02Lf8oU0wFDHJY0YPGKL8se35baBq1hsW0adQRIJKMKk8sYWj-tql2B4-bhYfyhMyBXrKiAKJujD1aese0Y0BTjyPyX74aHIZu71pXpqDnoKHSk166uLnANcJJe8UttGwomVv2q1Oa2MM6c9EDrzlZlnlf0117eTHiPa6nVOWxaHaDAg-GvLv7Gb9fnr4v6xWub5gnri79MSM_3SWUOp5IpIaFMn9soD52BMkrHNvaasnIT1vB9VH4fOv3AJab9ne37QMODVOqddU77xVaRfzx-0n-aBysPLMgp8K-Sknlx3CSISBsdxRviygm8-l2Rzu9p_YBZf0NbaSMuahqG1pmkAipLJ1sYfU57458-z2ufcAv_5ZUp1WfRh_rerNEv6baPExJoTNvh37rcxI-ndMJu93XIWBik5q_V0ILTgI9gn_LucG-emODEXPJIAzeXWEcARqgrk8Xva1R0QNN5G9IqUQl7id-Gw_xiw4Dn7nt57_tj5us1bNJF9oe5iIPFh6r-4aI7cfCWmIR4myORbf32KyrexnmaCxaVr9OQSNs8TuWsAhuALcZqKiU6LbYiABePx32-fNDgh038KNy_tw4EsKczvOL56-oeVqL4YKuCyAFJpV-a6fx0bhH5dh2Ugr-CKV7IkiF1w6Ie7lSOQ74IEzrC0nfjdsje_TwqUmWvqxNowEEDOHQLCgnqHk4GU0NjJNvKpE1Cx2qxGe3ZhbZbV-uvByqug1ieNJTEkcRuIUMKZlO9mTKMUpjy-TES_D751vKpiwl2c7ESc2snr5bSG_yJ2R8-P3ZdUurrDKbGDonJC0zOITFuW4Mi-vOPhkuLmjciPcaAIbkdDi2tStjs02hL9kAiNJaw2JSK2MZQKiwBJ-bSGYC_hJ4-P1NiwJiIdP9obNCT0LTAMlLwdexnhMDWyWKpN3VYYRw%3D
https://recommended.springernature.com/v2182/redirect/6xsF7lPJqGaJu9qKR2LZ1MWS9_MPm6lonaxTYZ9WyLi9eKGaYH2HdOvl_f8rpPp6fk-fGOsavfYan1UPZLdiH1460_uTgQzND4_OKGduRGlf6PwJXD_bVVhcfpFIcqYiy2yvgKaKQx0hHd9N4SLRQxPHZ9HWOG5kXkAdXgCdhOOjA4NTUdAsgOK8M9mPc4F34b2jWYLm9LTCuREatDXdnGjG4YzNDnuE1Gdw0Gea8GqO22S_5NuvDY5oSQxM-gctCeou3IwprKt716dSiFlWhZTkfKxijiJDF7WRH5D01ayTJtEkZmdDJxG_Wktl0vQf0hUqNc4jqZBm1qkUibk8dujiKP_1r8nmm8916g4AUHduZ02A5ggBw36p7FA_sHdlKO-NLCpu6-G7RWEXvpm0rcW0W6w7Q6SDjEWL-ZqgezP1DSQuczvH00Q29JKosjA-6KyPl6T96YJ67fffKwjvSoZouI3nhvTAV7eAbsGAy0hbhMUMCQ8STfLyVTgAUhtmbvfqGcoRRnP5dlN7JQY_JNWt0wr6ZlffHG6i4Vw42bfLUW1S1JtSYuDR5ecOCsMVPQu7wHZaflpxqO_ygrrS6cFQfDTYXc53FHqX41c7R_1eyTegQj4Yb9zLEU3i16Ux5N8Wkvqf7R_inHA9dFWkL4XSm-UEFbtACY_i_0fMRTaRsSP5Emw4cRw1N-ueFgctaYuvnyzhbYVJRATUa59sSNZjZjLN02YaoUowm-GY_VNixtXAzBn3mYwKosYl5p_2p3jzeAlz3EzxQqn4C_MI7wNuT-PvZMvOjKdSTGpMVUS_DYTsrtgQ68UJnXXRjfD9DgWI67mJzhVur2mLPhgGMxZaWRJqBuf-QWwJ6tdXtwuqVmNTh_1Xbg1OeMR82z68QtMzsk8CYfIwHq5g7gAtCh3jMYK12CgKF092J4mEIsWAcoaHrVpWxTwqruLHK-hElTXl4aoaf3xPOZNzxGP_stAyPUMWNwJHe--KafKfAbr0p8f9J_XH88fVD2dcapM81-x5cBSOwSBrEyIAHd-kleLCVHyVQ_MqNByW9pVtZ3Ryw-CmOgrRgjVkhrMaYBaZRYl03M7Xz2AeXL5vuROq2rseDwklzkfenig78ndTjv0%3D


27/2/2018 Electrical properties and microstructure of glass—ceramic materials from CaO-MgO-Al2O3-SiO2 system |  SpringerLink

https://link.springer.com/article/10.1007/BF01152150 5/5

© 2017  Springer International Publishing AG. Part of Springer Nature.

Not logged in University  of Modena and Reggio Emilia (300014497 4) - CARE 2009 & 2010

(3000180852) 155.185.51.103

https://www.springernature.com/
https://www.springernature.com/

