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“This is extending 

open die forging, 

which is a large 

industry already…

we are adding 

another layer of 

sophistication onto 

that, which should 

take open die 

forging to the next 

level.”

—Glenn Daehn, 
Metamorphic 
Manufacturing 
study team lead

Figure 2. This graph provides rough estimates and 
comparisons of the Electricity Usage vs. Process 
Rate for various additive and other manufacturing 

processes (blue) compared to metamorphic 
manufacturing (red). Acronym definitions: SLS = 

Selective Laser Sintering, SLM = Selective Laser 
Melting, FDM = Fused Deposition Modeling, BAAM 

= Big Area Additive Manufacturing. (Metamorphic 
Manufacturing: Shaping the Future of On-Demand 

Components, 2019, p. 9. Graph produced based on 
inputs from Glenn Daehn and Gutowski et al., “Note 

on the Rate and Energy Efficiency Limits for Additive 
Manufacturing,” J. Ind. Ecol. 21, S69 [2017].) 

Figure 1. A visual 
synopsis of the 

five fundamental 
elements of 

metamorphic 
manufacturing. 
(Metamorphic 

Manufacturing: 
Shaping the Future 

of On-Demand 
Components, 2019, 

p. xxiv.)
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Fig. 3. A conceptual 
metamorphic manufacturing 

suite. (Metamorphic 
Manufacturing: Shaping 

the Future of On-Demand 
Components, 2019, p. 

xxviii.)
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Community
 Another new TMS technical report released at TMS2019 was Verification 
and Validation of Computational Models Associated with the Mechanics 
of Materials, developed with the support of the U.S. National Science 
Foundation. The report is an examination on the current state of verification 
and validation (V&V) of computational models in the mechanics of materials 
(MOM) community. In this context, verification refers to confirming that the 
mathematical equations that serve as the basis of computational models 
are accurate, and validation refers to confirming that the results of the 
predictive models properly represent the physical world, via comparison 
to experimental results. While V&V has been developed more fully in 
other disciplines, its widespread development and adoption within the 
MOM community has been seriously lagging, and is critically important for 
unlocking the great potential of such models in reducing the time and cost of 
developing new materials and manufacturing processes.
 To address this issue, the report outlines a number of challenges to 
the development and adoption of V&V in the MOM community that were 
identified during a workshop of invited researchers and thought leaders 
on the topic. Once these were determined, the workshop team identified 
opportunity areas and recommendations for overcoming these challenges, 
encompassing technical, cultural, and policy-related challenges. Those who 
are interested in aiding the development and adoption of V&V approaches 
within the MOM community are encouraged to download the report, at no 
cost, at www.tms.org/VerificationandValidation.

 

 
 


