
P155076.PDF [Page: 1 of 98]



P155076.PDF [Page: 2 of 98]



P155076.PDF [Page: 3 of 98]



P155076.PDF [Page: 4 of 98]



P155076.PDF [Page: 5 of 98]



P155076.PDF [Page: 6 of 98]



P155076.PDF [Page: 7 of 98]



P155076.PDF [Page: 8 of 98]



P155076.PDF [Page: 9 of 98]



P155076.PDF [Page: 10 of 98]



P155076.PDF [Page: 11 of 98]



P155076.PDF [Page: 12 of 98]



P155076.PDF [Page: 13 of 98]



P155076.PDF [Page: 14 of 98]



P155076.PDF [Page: 15 of 98]



P155076.PDF [Page: 16 of 98]



P155076.PDF [Page: 17 of 98]



P155076.PDF [Page: 18 of 98]



P155076.PDF [Page: 19 of 98]



P155076.PDF [Page: 20 of 98]



P155076.PDF [Page: 21 of 98]



P155076.PDF [Page: 22 of 98]



P155076.PDF [Page: 23 of 98]



P155076.PDF [Page: 24 of 98]



P155076.PDF [Page: 25 of 98]



P155076.PDF [Page: 26 of 98]



P155076.PDF [Page: 27 of 98]



P155076.PDF [Page: 28 of 98]



P155076.PDF [Page: 29 of 98]



P155076.PDF [Page: 30 of 98]



P155076.PDF [Page: 31 of 98]



P155076.PDF [Page: 32 of 98]



P155076.PDF [Page: 33 of 98]



P155076.PDF [Page: 34 of 98]



P155076.PDF [Page: 35 of 98]



P155076.PDF [Page: 36 of 98]



P155076.PDF [Page: 37 of 98]



P155076.PDF [Page: 38 of 98]



P155076.PDF [Page: 39 of 98]



P155076.PDF [Page: 40 of 98]



P155076.PDF [Page: 41 of 98]



P155076.PDF [Page: 42 of 98]



P155076.PDF [Page: 43 of 98]



P155076.PDF [Page: 44 of 98]



P155076.PDF [Page: 45 of 98]



P155076.PDF [Page: 46 of 98]



P155076.PDF [Page: 47 of 98]



P155076.PDF [Page: 48 of 98]



P155076.PDF [Page: 49 of 98]



P155076.PDF [Page: 50 of 98]



P155076.PDF [Page: 51 of 98]



P155076.PDF [Page: 52 of 98]



P155076.PDF [Page: 53 of 98]



P155076.PDF [Page: 54 of 98]



P155076.PDF [Page: 55 of 98]



P155076.PDF [Page: 56 of 98]



P155076.PDF [Page: 57 of 98]



P155076.PDF [Page: 58 of 98]



P155076.PDF [Page: 59 of 98]



P155076.PDF [Page: 60 of 98]



P155076.PDF [Page: 61 of 98]



P155076.PDF [Page: 62 of 98]



P155076.PDF [Page: 63 of 98]



P155076.PDF [Page: 64 of 98]



P155076.PDF [Page: 65 of 98]



P155076.PDF [Page: 66 of 98]



P155076.PDF [Page: 67 of 98]



P155076.PDF [Page: 68 of 98]



P155076.PDF [Page: 69 of 98]



P155076.PDF [Page: 70 of 98]



P155076.PDF [Page: 71 of 98]



P155076.PDF [Page: 72 of 98]



P155076.PDF [Page: 73 of 98]



P155076.PDF [Page: 74 of 98]



P155076.PDF [Page: 75 of 98]



P155076.PDF [Page: 76 of 98]



P155076.PDF [Page: 77 of 98]



P155076.PDF [Page: 78 of 98]



P155076.PDF [Page: 79 of 98]



P155076.PDF [Page: 80 of 98]



P155076.PDF [Page: 81 of 98]



P155076.PDF [Page: 82 of 98]



P155076.PDF [Page: 83 of 98]



P155076.PDF [Page: 84 of 98]



P155076.PDF [Page: 85 of 98]



P155076.PDF [Page: 86 of 98]



P155076.PDF [Page: 87 of 98]



P155076.PDF [Page: 88 of 98]



P155076.PDF [Page: 89 of 98]



P155076.PDF [Page: 90 of 98]



P155076.PDF [Page: 91 of 98]



P155076.PDF [Page: 92 of 98]



P155076.PDF [Page: 93 of 98]



P155076.PDF [Page: 94 of 98]



P155076.PDF [Page: 95 of 98]



P155076.PDF [Page: 96 of 98]



P155076.PDF [Page: 97 of 98]

UNCLASSIFIED 
SECURITY CLASSIFICATION OF FORM 

(highest classification of Title, Abstract, Keywords) 

DOCUMENT CONTROL DATA 

(Ot 
containing lnfonnation Include 
Annexes, Appendices, etc). 

47 

(X) Unlimited distnbution 
( ) Distribution limited to defence departments and defence contractors; further distribution only as approved 

ll Dlstrtbution limited to defence departments and ca.nadian defence contractors; further distribution only as approved 
Distribution limited to go\lemment departments and agencies; further distribution only as approved 
Distribution fimited to defence departments; further distribution only as approved 

( ) Other (please specify): 

Unlimited 

UNCLASSIFIED 
SECURITY CLASSIFICATION OF FOAM 

docUment) 

27 

DCD03 2/06187 ·M 



P155076.PDF [Page: 98 of 98]

UNCLASSIFIED 
SECURITY CLASSIFICATION OF FORM 

1 .::~. :''!'"" '}''~~':' ta on~r ano !actu~1 summary or tne qocument. 11 may a1~0 appear e1sewn~re 1n tne ooay or tne aocument ltS~It 11 IS ntgn~y a~Siraole mat m~ 
abstract of classified documents be unclassified. Each paragraph of the abstract shall begin with an indication of the seculity classification of the information in the paragraph 
(unless the document itself Is unclassified) represented as (S), {C), (R), or (U). It is not necessary to include here abstracts In both official languages unless the text is 
biTingual). 

A transient three-dimensional heat transfer program called LASERl which describes the 
thermal history of a specimen after laser treatment with a scanned continuous laser, has been 
developed following the experimentally verified method of A.F.A. Hoadley, M. Rappaz and M. 
Zimmerman [3]. The program was based on the conservation of energy for the treated 
specimen, and the three-dimensional implicit finite difference method. The surface of the 
melting pool was assumed to be flat. The fluid dynamics effects of the melting pool were 
neglected. The properties of the treated material were assumed to be linear functions of 
temperature for solid phase, but independent of temperature for the liquid phase. A windows­
based and easy-to-user interface program, was also developed to guide the users with the 
provision of the temperature dependent thermal and optical properties of the material, with the 
provision of the laser beam and operational parameters and with the display of the 
computational results. The program developed in this report was used to simulate the laser 
surface melting for the eutectic alloy Al-Cu 33 Wt Pet over a range of traversing speeds between 
0.2 to 5.0 mls. Excellent agreement has been obtained from the comparison between the 
current simulation results, and the simulation and the experimental results obtained in Reference 
[3] 
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