Order of Magnitude Modeling May Lead to Low Cost Welding

In the automotive, aeronautical, and E N ] torate the effect of each factor on the
metals manufacturing industries, automatic | welding process.
welding saves millions of dollars in effi- The answer? “None of us had it right,”
ciency and manpower. The increased admits Mendez. Gas shear turned out to be
welding speed means that parts can be the critical factor in high speed welding.
manufactured far more rapidly. However, According to Mendez’s analysis, gas shear
tungsten arc welds made at high speeds o at high speeds causes uneven melting
become bumpy and uneven. This “hump- |I during the weld so that some of the metal
ing” effect is the sign of a bad weld, and | _ being welded cools faster than the rest. This
until recently, standard modeling techniquel 2 cooler metal balls up under the newly
were unable to determine what causes i heated metal, causing the signature hump-
humping because of the large number of ing effect.
independent factors that affect a weld. While order-of-magnitude scaling was

Materials science doctoral student developed to study welding processes, the
Patricio Mendez may be able to explain t modeling technique is also useful for a
humping effect. Working in the Welding variety of other engineering practices. “So
and Joining Group run by Prof. Thomas it's exciting in two ways,” says Mendez,
Eagar, Head of the Department of Materi who hopes that his research will lead faster,
Science and Engineering, Mendez has less expensive automatic welding solutions.
developed a modeling technique which Mendez and the welding laboratory receive
determines the relative influence of the funding support from the Department of
different factors. “Other members of the Energy, Office of Basic Energy Sciences.
group and | would have long arguments Soph Krista Ni loft For more information, contact Patricio
about which factor was the most impor- ophomore Krista Niece (left) anIﬁ}lendez, pat@mit.edu, or Prof. Thomas
tant,” says Mendez. His order of mz:1gnitm§é’cmIral student Patricio Mendeg 5 0 veagar@mit.edu, (617) 253-0948,
scaling technique settled the argument. diSPlay welds (below) which show./nuny-dmse. mit.edu/people/faculty/
Through dimensional analysis and analysis?UmpPing, supporting Mendez's yyeagar/,
of differential equations, Mendez was abl&rder of magnitude welding model. A
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