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Introduction \

Laser welding is an imprecise joining method that results in We'use-tftanslatio.n random vectors to enr{'ch the data while
variability in weld performance. We propose a methodology to maintaining physical bounds qnd COff@/QUOIjs.
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40 A304L SS laser-welded tensile coupons We choose to represent the uncertain input with a discrete

A304L SS is extraordinarily ductile and hardens at 400% applied random variable ®. The SROM is defined by the collection (6 )
shear strain (Kawahara, ‘80). Weld failure is dominated by k=1, ..., mthat minimizes an objective function of the form:

geometric instability and weld performance is highly variable. [max maX ap,r|fis(r) = fts(r)| +max max f|Fe(x) — Fo(xz)| + (o max|&(s,t) —&(s,?)]
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Stochastic Reduced-order Model
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SROM-based Surrogate Model
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A response surface is constructed for the structural response of the
component using a series of hyper-planes described with a first-
order Taylor approximate:
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A model is calibrated to the 40 available experiments using DAKOTA m

and includes choices for the geometry, mesh and material. We perform MCS two ways. First, we use brute force FE

oy =Y +Kk k=[H— RK|é¢, Y | initial yield stress calculation. Second, we evaluate our surrogate model.
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Rate-/Temperature independence (assumed) with BCJ MEM material model
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b 0103030405 08070509 % 41 03030 03 05 07 03 0 For 5,000 samples, brute force MCS is 65x more expensive for

; comparable accuracy. For equal computational work (40 samples),
brute force MCS is much less accurate.
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