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pp. 22-34.
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1 E. Baer, Metalwork in Medieval Islamic Art, State University of New York, Albany, Sunny
Press, USA, 1983, pp. 66-71.
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18 R. Ward. ‘Veneto-Saracenic Metalwork’, British Museum Press, London, 1995, pp.235-258.
PR, Ward, Islamic Metalwork. British Museum Press, London, 1993.

2p T. Craddock, the Copper Alloys of the Medieval Islamic World-Inheritors of the Classical
Tradition, World Archaeology, 1979, Vol. 11, 1, pp. 68-79.

21pT. Craddock, I. C. Freestone, L. K. Gurjar, A. P., Middleton and L. Willies, 2000 Years of
Zinc and Brass, British Museum Occasional Paper No. 50, Revised Edition, ed. P. T.
Craddock, 1990, pp. 27-72.
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M. Cowell and S. La Niece, Op. cit., p. 76.

# J. W. Allan, Persian Metal Technology 700-1300 AD., Ithaca Press, London, 1979, P. 39.

** Op. cit., pp. 40-41.

» P.T. Craddock, Medieval Copper Alloy Production and West African Bronze Analysis — Part
I, Archaeometry, 27, 1985, pp. 17-41.

26p, Craddock, S. La Niece, D. Hook, Brass in the Medieval Islamic World, in: 2000 Years of
Zinc and Brass, (ed.) P. Craddock, British Museum Press, London, 1990, pp. 73-113.

27C. S. Smith and J. C. Hawthorne, On Divers Arts, the Treatise of Theophilus, Chicago:
University of Chicago Press, 1963, pp. 140-145.
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—Y.Y. —

www.manaraa.com



1Y il Obal U7 A e o

of i il jo lia (KU () % YA 4 Gl A e Y Aiend) 44y
Jlad aiad o () a5 % YY U Ll Joai o oSy o3l s
el 55y B3l 2ty pS BlA B e se by (bl G ) jpaas
Al Jdlaill il o yedsl QA Ly Sl aaald) daals g 4y Basa sl 5 AY
Lol 4 daginall gda gy 5 i ) dddata (pe L)) aladl e s )
ol 3 oal) e ) il e Al (g0 sasiall ASLaalls il ) Caatially
Sl S WLA e Lyl (B il A L jilany i L 1Y sl s
sl e dan ) D) de el s jdie el o al A Ll )
ol Jilad ) i) salaal 8 cild aeeS Sl da B Al
1y Dl e galall A I an s L, Bl Gl )
ey e 3 paladl A1 (53 5k e XU Le g g alal) & 53l plodind ey
Aaa mal ) cadaa i L (TTCT) 5l el 8 das sl (350 s el Jalal
S e Gualad) o El M el (uladl) Cilatie ey 4 % YY) el )
Coa s Yl 8 pma Sls ) Jssy ol OIS Gua e auldl) G 8 Ay
I eosn gams pladll o gl mhall Moy el g el §8 Guladl) ) seuan
O il pdie Al oA Ay ae LAaiall Al 8 Gl (5 g B0 )
Jals il el A e Janll 5 800 A5 k1 (ulaill e ol )
Lgaad eyl (sl clatie of ey SN % £0 ) Jeai 8 A0 5 A0d)

() 2 YA e amy Legd il 38 @l 3) e % VY e ST e
gl 8 chd e 38 A e @l Game padAT Ay e of B LEY) and
il 3l any can g i () Dl Ll S el o al DA Gaall
A3l e % T e A o siad oal)) (Bl dihic (e jiaY)

*J. Day, Bristol Brass: The History of the Industry, Newton Abbot, England: David and
Charles, 1973, pp. 58-63, 127.

K. Haedecke, Erzmetall, 1973, pp. 26, 229-233.

31 P, Craddock, S. La Niece, D. Hook, Op.cit., pp. 77-78.

*2'S. La Niece, Medieval Islamic Metal Technology, in: Scientific Research R. Ward, Islamic
Metalwork in the Field of Asian Art: Proceedings of the First Forbes Symposium at the Freer
Gallery of Art (eds.) P. Jett et al, Archetype, London, 2003, pp. 90-96.

3. La Niece, ‘Maitre Mahmud et le Travail D'incrustation de Metal: une Perspective
Scientifique’, Exhibition Catalogue, Venise et 1’Orient 828 - 1797, Gallimard, Paris, 2006, pp.
226-229.

3 P.T. Craddock, 1985, Op. cit., p. 25.

%°J. Needham, Science and Civilization in China,Vol.5,Part 2,Cambridge:C.U. P.,1974, p. 219.
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36 0. Werner, Spektralanalytische und Metallurgische Untersuchungen an Indischen Bronzen,
Leiden: Brill, 1972, pp.138-140.

Sp.T. Craddock, Scientific Investigation of Copies, Fakes and Forgeries, Butterworth-
Heineman, 2009, pp. 142, 147-150.

¥ pT. Craddock, Scientific Investigation of Copies, Fakes and Forgeries, Butterworth-
Heineman, 2009, pp. 149-150.

*R. Ward, Metalwork in: Medieval Islamic Civilization, an Encyclopedia, Vol. 3, (ed.) Josef
W. Meri, Routledge, Taylor & Francis Group, New York, 2006, pp. 501-502.

“B. Newbury, B. Stephenson, J. Almer, M. Notis, G. S. Cargill, B. Stephenson and D.
Haeffner, Synchrotron Applications in Archacometallurgy: Analysis of High Zinc Brass
Astrolabes, International Center for Diffraction data, Advances in X-ray Analysis, 2004, Vol.
47, pp. 30-35.
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Non-destructive Analysis Applications for the
Authentication of Islamic Metal Artifacts

Dr. Wafaa Anwar Mohamed*
Abstract:

The impact of advanced technologies on elemental analysis by X-
ray fluorescence gave the advantage of using innovated portable
equipments for quantitative microanalysis of metal artifacts. It also
showed how far is the correlation between the chemical
composition of the metal alloy and the production technology
which was known in a specific period. Hence, the scientific
evidence of dating and authentication became possible without
cutting or scratching the metal surface. The non-destructive micro-
chemical analysis can be undertaken side by side with microscopic
examination. This examination aims to searching for tool marks,
artistically and technological features. The current research deals
with the application of non-destructive microanalysis and
microscopic examination for dating and authentication of one of the
Islamic artifacts from a museum. It also explains how the results of
microanalysis can be useful for dating and authentication of metal
artifacts.

* Associate professor of Metal Conservation, Faculty of Archaeology, Cairo University, Egypt.
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