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After Tools, Problems Remain: From the Impact of Finite
Element Software to Human Growth in the
Age of Artificial Intelligence

LU Tianjian
(Nanging University of Aeronautics and Astronautics, Nanging 210016, P.R. China)
( Contributed by LU Tianjian, Editor-in-chief of AMM )

Abstract: Previous editorials of this journal have discussed academic lineage, intelligent tools, research crite-
ria, and disciplinary direction. After these discussions, a more fundamental question remains; when tools be-
come increasingly powerful, can human researchers still preserve their ability to ask questions, make judg-
ments, and grow? From the perspective of mechanics, artificial intelligence is not the first powerful tool revolu-
tion. The finite element method, computers, and engineering software once liberated mechanicians from tedi-
ous mathematical calculations and enabled complex structures, boundaries, and loading conditions to become
computationally tractable. Yet they also reshaped the identity, confidence, and institutional space of mechanics.
In many universities and engineering schools, independent mechanics, applied mechanics, or engineering me-
chanics programs were compressed, merged, or marginalized during broader disciplinary reorganizations. The
unease and sense of displacement brought by Al today are therefore not entirely new; they echo, and in some
ways deepen, the impact once brought by computational tools and finite element software. Al goes beyond nu-
merical solution. It enters literature retrieval, writing, coding, diagram generation, scheme construction, and
even the appearance of problem formulation.

In the age of powerful tools, what is truly scarce is not the ability to call tools more skillfully, but the abili-
ty to see the object, explain the mechanism, formulate the question, and take responsibility. Being able to build
a model, generate a mesh, and obtain a contour plot does not mean that one has understood the object, the
boundary conditions, the underlying mechanisms, or the responsibility of engineering judgment. Generating an-
swers, texts, or schemes is not the same as posing questions, forming judgment, or creating knowledge. Gen-
erating a new appearance is not the same as opening a zero-to-one original entry point; such an entry point can
only be recognized, undertaken, and advanced by human researchers through real objects, real contradictions,
real boundaries, and real responsibility. In a recent MechanoEngineering Editorial, Gao Huajian emphasized
that mechanism must precede performance and that Al may accelerate search, but mechanics must judge what
is real. This statement captures a central issue in the age of powerful tools: tools may generate candidate out-
comes faster, but they cannot automatically provide physical admissibility; algorithms may expand the search
space, but they cannot replace conservation laws, constitutive structures, boundary conditions, stability crite-
ria, failure envelopes, or experimental validation. Speed without mechanism is not progress; it is only faster
motion.

Al is not a matter of whether it should be used, but of how it is used, by whom, to what extent, and with
what responsibility. True education is to help students pass through the fear and illusion created by powerful

tools and bring them above tools. After tools, problems remain; after problems, human growth begins.

Key words: artificial intelligence; finite element method; computational mechanics; engineering software ; dis-
ciplinary impact; institutional pressure; problem consciousness; mechanical mechanism; insight;

methodology ; university teacher; education; human growth
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Table 1  Training chain from tool outputs to mechanistic insight
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Table 2 A map of human growth in the age of powerful tools: from tool use to responsibility
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