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Mechanical Engineers

Generative design, Al-accelerated simulation and code assistants are compressing
analysis and documentation, pushing engineers toward judgement and integration.

EXPOSURE W NDOW ADOPTI ON TODAY READI NG
54 2_6 yr S Medi um H gh Theroleis being reshaped.
Elevated exposure until change lands Exposure is the share of today's work Al

can plausibly take on within the window.

§ 01 WHAT | S HAPPENI NG

What is happening to mechanical engineers

I mpact Generative design in Autodesk Fusion and Siemens NX produces and ranks
candidate geometries from constraints; Ansys and newer surrogate-model tools run
and interpret simulations far faster than a manual workflow; and ChatGPT, Claude
and Microsoft 365 Copilot draft test plans, specifications, scripts and reports. Much
of the routine calculation, CAD clean-up, tolerance checking and documentation
that filled a junior engineer's week is now partly automated. The engineer's day
shifts toward setting the problem up correctly, questioning the outputs, managing
suppliers and manufacturing constraints, and signing off on something that must
not fail.
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Risk Elevated exposure: analysis, drafting and documentation compress; value
moves to problem framing, validation and accountability.

Occupation-level measures place mechanical engineering in the highest official
exposure tier, with Microsoft Research rating around half of its task content as suited
to language models, while the Anthropic Economic Index shows observed usage
that is real but still modest, which is why the score sits in the elevated band rather
than higher. Report writing, routine calculations, first-pass design exploration, simu-
lation set-up and interpretation, scripting and standards look-ups are automating or
being substantially accelerated now. Physical testing, root-cause work on hardware,
supplier and factory engagement, safety sign-off and the judgement about what
to build remain human and carry professional liability. Over a 2-6 year window,
expect smaller teams producing more designs, a thinner layer of junior analysis
roles and a premium on engineers who can direct the tools and defend the results.
The profession is being reshaped rather than replaced.

Sector readiness Deep Integration Through Engineering Software Vendors

The major CAD and simulation vendors have built Al into their core products, so
most engineering organisations already have access to generative design and
accelerated simulation whether or not they have a formal strategy. Aerospace,
automotive and consumer-product companies are furthest along, with dedicated
teams on surrogate modelling and design automation; smaller manufacturers and
consultancies mostly use general-purpose assistants for writing and code. Regu-
latory and liability concerns slow adoption for anything safety-critical.

§ 02 POSI TI ON

Where you stand

Position yourself as the engineer who can direct generative design and Al simulation and
critically validate what comes out, rather than the one who produces first-pass analyses by
hand.

i Build depth in manufacturing, materials and test so your judgement rests on physical reality
the models do not capture.

i1 Movetoward systemsintegration, chartered sign-off and technical |eadership, where account-
ability keepsthe role firmly human.
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§ 03 ACTI ONS 6 POI NTS

What this means for you

Concrete changes to how the work gets done, in the order you are likely to meet them.

01  LearntheAlinyour CAD and FEA tools. Generative design in Fusion and NX and the Al features in Ansys
are already in your licence. Engineers who use them well set the pace; those who do not get compared to
them.

02 Script your own workflow. Use ChatGPT or Claude to write the Python that automates your post-pro-
cessing, parametric studies and report tables. It is the quickest productivity gain available.

03 Become the validator. Al outputs look plausible even when wrong. Hand calculations, sanity checks and
physical intuition are now your most valuable habits; practise them deliberately.

04  Stay close to the shop floor. Design for manufacture, supplier reality and test-rig experience are hard to
automate and are what separates a designer from a draughter of ideas.

05  Pursue chartership or licensure. Professional accountability for safety-critical work is a durable moat;
make sure you hold it.

06 Watch the junior pipeline. If you lead a team, the analysis tasks that trained juniors are shrinking. Design
mentoring and rotations so the next generation still learns engineering judgement.

What is pushing this change

01 Generative design in mainstream CAD. Autodesk Fusion, Siemens NX and nTop generate and rank
geometries from loads and constraints, compressing early-stage design exploration.

02 Al-accelerated simulation. Ansys and surrogate-model tools cut simulation time and automate set-up and
interpretation, reducing the analysis hours per design iteration.

03  Language models for documentation and code. ChatGPT, Claude and Copilot draft specifications, test
plans, reports and automation scripts, which were a large share of routine engineering time.

04  Highest official exposure tier. Occupation-level measures place the role in the very high tier because so
much of the work is calculation, analysis and written output.

05  Pressure for faster product cycles. Competitive pressure in automotive, aerospace and consumer
products rewards teams that can iterate designs faster with fewer people.

06  Still-modest observed usage. The Anthropic Economic Index records only limited real-world usage so far,
which tempers the score and suggests change is ahead rather than complete.
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§ 05 VARI ATl ON 4 SECTORS

|mpact by sector

The headline figure is an average. Where you work changes the picture.

Automotive and aero- The most advanced adopters, with generative design, surrogate modelling and
Space automated verification embedded in development programmes.

Consumer products and Rapid cycles push heavy use of generative design and Al simulation for enclosures,

electronics thermal and structural work.

Energy, process and Slower adoption because of safety cases, regulation and long asset lives; Al assists
heavy industry with documentation and analysis more than design.

Consultancies and small Lean teams use general-purpose assistants for writing and scripting but have less
manufacturers access to dedicated Al engineering tools.

§ 06 PREPARATI ON 6 SKILLS

Skillsto build

The skills that keep the human part of this work valuable as the routine part is automated.

o1 Directing generative design and simulation tools. Knowing how to set constraints, loads and objectives
so the software produces useful options, and recognising when it has not, is the new core CAD skKill.

02  Engineering judgement and validation. Hand calculations, order-of-magnitude checks and physical
intuition catch plausible-looking errors. Keep practising them even when the software is confident.

03 Scripting and data handling. Python for automation, parametric studies and post-processing, written with
Al help, multiplies your output and is expected in modern teams.

04  Design for manufacture and materials. Understanding how parts are actually made, at what cost and
from what, is where models are weakest and experienced engineers strongest.

05  Systems thinking and integration. Coordinating mechanical, electrical, software and supplier constraints
is the leadership layer that grows as analysis automates.

06  Professional accountability and communication. Explaining and defending design decisions to clients,
regulators and manufacturing is a durable human responsibility; invest in it.
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§ 07 I NSTRUMENTS 6 ENTRI ES

Toolsin use

KI'NDS OF TOOL WORTH KNOW NG

01 ChatGPT and Claude for scripting and reports. General language models used to write analysis scripts,
draft specifications and summarise standards.

02 Al surrogate-model simulation. Emerging tools that train neural networks on simulation data to give
near-instant predictions during design exploration.

NAMED TOOLS ALREADY | N USE

Autodesk Fusion VISIT
Integrated CAD/CAM platform with generative design and Al-assisted features used widely in product develop-

ment.

Ansys VISIT
Simulation suite with Al-accelerated solvers and machine-learning tools for faster structural, thermal and fluid
analysis.

Siemens NX VISIT

Enterprise CAD and engineering platform with generative design, topology optimisation and Al-assisted model-
ling.

nTop VISIT
Computational design software used for lattice structures, topology optimisation and design automation in
advanced manufacturing.

§ 08 EXAMPLES 3 EXAMPLES

In practice

Ways people in this role are already using Al, and what they get from it.

Generative bracket de- HOW An engineer defines loads, keep-out zones and manufacturing method
sign in Fusion, reviews the generated options and refines the best one for
EXAMPLE 1 machining.

GAIN Reaches a lighter, validated design in days rather than weeks of

manual iteration.

Automated post-process-  How A test engineer uses Claude to write a Python script that pulls results
ing from a batch of Ansys runs and builds the comparison tables for the
EXAMPLE 2 report.

GAIN Removes hours of spreadsheet work and makes the study repeatable.
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Specification drafting

EXAMPLE 3

HOW A team drafts a component specification and test plan with Copilot from
a template and prior documents, then reviews and corrects it line by
line.

GAIN Faster first drafts with engineering time focused on the content that
matters.

§ 09 CONTEXT

How this role compares

Three neighbouring roles chosen to show the direction of travel.

Computer Programmers
MORE EXPOSED

Robotics Engineers
DI FFERENT SKI LLS, GROW NG

Machinistsand CNC Op-
erators
COMPLEMENTARY, LESS EXPOSED

Al IWPACT  Code generation handles a large share of routine implementation,
making the role among the most exposed in technical work.

WORK MOVES ToSystem design, debugging complex behaviour and owning outcomes
rather than lines of code.

Al 1weAcT - Al is both the tool and the product, driving demand for engineers who
integrate perception, control and mechanical design.

WORK MOVEs ToMechatronics, control systems and physical-world integration.

Al 1veAcT - Al helps with toolpaths and monitoring, but setting up, running and
inspecting physical machining stays hands-on.

WORK MOVES ToPrecision manufacturing skill, set-up and quality judgement.

§ 10 VERDI CT

Closing judgement

If you are amechanical engineer, thetoolsare getting very good at the parts
of the job that are mostly computation and writing, and that includes alot
of what junior engineers used to do. The value that remainsis framing the
right problem, knowing when aresult iswrong, understanding how things
are actually made and taking responsibility for the outcome. Learnto drive
the Al toolsin your software properly, keep your hands on real hardware,
and build the manufacturing and systems knowledge that makes you the
person who decides. The engineers who do that will find the work more
interesting, not less.
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§ 11 BASI S REVI SED 5 OCTOBER 2026

Evidence and revisons

What the exposure figure rests on, what changed when it was last revised, and the published
work cited for this role.

SCORE The 5 October 2026 review held the score.

o4 Exposure Index v2. Inputs: task applicability 51/100 (Microsoft Al applicability score
W NDOW 0.26 for Mechanical engineers); observed usage 11/100 (Anthropic observed expo-
2-6 years (unchanged) sure 0.08); official exposure tier 100/100 (BLS: very high); labour-market trajectory

not yet mapped for this occupation, so its weight was spread across the other
inputs; published adoption rating 55/100 (medium-high adoption). Weighted base
53.8. Final score 54. New report: the window of 2-6 years is set from the score band.

HOW THE FI GURE | S BUILT ( EXPOSURE | NDEX V2)

Task applicability — Microsoft Research, Al applicability score 52 x 39%  20.0
Observed usage — Anthropic Economic Index, observed exposure 11 x 22% 2.4
Official exposure tier — US BLS Al-exposure category 100 x 22%  22.2
Labour-market trajectory — US BLS projected employment change 2025-35 not neasured —
Published adoption rating — This report’'s adoption level 55 x 17% 9.2
Weighted base 53.8
Exposure score 54

MEASURES BEHI ND THE SCORE

US Bureau of Labor Statistics - Employment Projections 2025-35 and Al Exposure Categories (27 August 2026)

Al-exposure tier: Very high. Projected employment change not yet mapped for this occupation. Matched to
Mechanical engineers.

PUBLI SHER PDF  ARCHI VED COPY

Microsoft Research - Working with Al: Measuring the Applicability of Generative Al to Occupations (10 July 2025)
Al applicability score 0.26 for SOC 17-2141; scaled to 52/100 as the task-applicability input.

PUBLI SHER PDF  ARCHI VED COPY

Anthropic - Anthropic Economic Index report: Cadences (26 June 2026)
Observed exposure 0.08 for SOC 17-2141; scaled to 11/100 as the observed-usage input.

PUBLI SHER PDF

UK Department for Science, Innovation and Technology - Assessment of Al capabilities and the impact on the UK
labour market (28 January 2026)

UK context: around 70% of UK workers are in occupations with tasks Al could perform or enhance, above the US
average; a one-standard-deviation rise in exposure was associated with a 3.9% fall in UK job postings.

PUBLI SHER  ARCHI VED COPY
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Archived copies are served only where the licence permits; otherwise the link goes to the publisher. Full research library:
https://lwww.careerguard.ai/sources

§ 12 APPENDI X

M ethod and sources

Each report was written from a large body of published research. The exposure score itself is computed, not
written: it is the CareerGuard Exposure Index, a weighted average of occupation-level measures from the

US Bureau of Labor Statistics (Al-exposure classification and 2025-35 projections), Microsoft Research (Al
applicability scores) and Anthropic (observed exposure), together with the adoption rating published on the report.
The organisations and publications below are the standing literature behind the narrative sections. Every source,
with dates, licences and archived copies where we are permitted to hold them, is catalogued in the research
library.

Exposure Index v2 (October 2026). Each input is scaled to 0-100 and weighted: task applicability 35% (Microsoft
Al applicability score + 0.5), observed usage 20% (Anthropic observed exposure + 0.75), official exposure tier
20% (BLS very high =100, high = 70, moderate = 40, low = 10), labour-market trajectory 10% (50 2.5 x projected
% employment change), published adoption rating 15% (very high = 85, high = 70, medium-high = 55, medium =
40, low-medium = 25, low = 10). Inputs not measured for an occupation are dropped and the remaining weights
renormalised. An editorial adjustment of at most +12 points is allowed only for automation channels the measures
cannot see (robotics, self-service, machine vision, medical imaging, RPA/OCR, generative video) and is always
logged with its reason. Scores are whole numbers, not rounded to five. The change window shifts one notch (a
year at each end) per ten points of movement.

I GLOBAL AND MACROECONOM C | MPACT OF Al ON WORK

World Economic Forum

The Future of Jobs Report series — Employer survey of expected job growth and decline, skill shifts and technology adoption (2020,
2023 and 2025 editions); Artificial Intelligence and the Future of Entry-Level Work (2026).

Al governance and transformation reports — Frameworks on ethical Al, talent strategy and industry transformation.

McKinsey Global Institute

Al, Automation and the Future of Work series— Research quantifying automation potential by task, sector and demographic, from "Jobs
Lost, Jobs Gained" to "Agents, robots, and us" (2025).

Industry-specific reports — Financial services, healthcare, manufacturing and others.

PwC
Global Al Jobs Barometer — Annual analysis of job postings and productivity by Al exposure (2024-2026 editions).
Upskilling Hopes and Fears survey — Employee perceptions and readiness.

Microsoft Research and Anthropic
Working with Al (2025); Anthropic Economic Index (2025-2026) — Occupation-level usage data from Copilot and Claude conversations,
the two observed-usage measures behind the 2026 revision.

Stanford Digital Economy Lab and Stanford HAI
Canariesin the Coal Mine? (2025-2026); Al Index Report (annual) — Payroll evidence on early-career employment in exposed
occupations; annual measurement of Al capability, investment and adoption.

Deloitte
Human Capital Trends series — Workforce, talent and HR technology trends.
Tech Trends series — Emerging technologies and their business implications.
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Accenture
Technology Vision series — Forward-looking analysis of emerging technology, with emphasis on Al.
Fjord Trends — Design, innovation and human experience in a digital world.

Boston Consulting Group
AlI/ML insights and industry solutions — "The Al Revolution in the Workplace" and related research.

EY
Al and workforce reports — Adoption, talent strategy and ethics.

IBM Institute for Business Value
Al and automation studies — Business models, workforce evolution and leadership.

OECD
Al Policy Observatory — International data and policy on Al, labour markets and skills.
Employment Outlook — Labour-market trends including technological impact (2023-2026 editions).

International Labour Organization
Generative Al and Jobs. A Refined Global Index of Occupational Exposure (2025) — Task-level exposure gradients for every ISCO
occupation; successor to the 2023 global index.

International Monetary Fund
Saff Discussion Notes on Al and work (2024, 2026) — Complementarity framing: where Al augments and where it substitutes.

UK Department for Science, Innovation and Technology
Assessment of Al capabilities and the impact on the UK labour market (2026) — UK occupational exposure and job-posting evidence.

Brookings Institution
Al and automation research — Economic and social implications, displacement and skills.

Yale Budget Lab and Goldman Sachs Research
Tracking the Impact of Al on the Labor Market; Al and the USIabour market (2026) — Aggregate labour-market monitoring; macro
displacement estimates.

Oxford University (Oxford Martin School)
The Future of Employment — Frey & Osborne and subsequent research on susceptibility to automation.

MIT Technology Review
Al & Work — Reporting on Al research and its implications for industries and jobs.

Gartner

Hype Cycle for Artificial Intelligence — Maturity and adoption of Al technologies.
Future of Work reports — Workplace models and talent strategy.

U.S. Bureau of Labor Statistics
Employment Projections 2025-35; Al Exposure Categories; Occupational Outlook Handbook — Ten-year employment projections and, from
the 2025 cycle, an Al-exposure tier for every detailed occupation.

Indeed Hiring Lab
Al at Work Report (2025) and posting-market updates — Skill-level transformation estimates and job-posting trends by occupation.

Il CORE Al AND MACHI NE- LEARNI NG RESEARCH

OpenAl
Research papers, blog and API documentation — Large language models, generative Al, safety and societal impact.

Google DeepMind
Research papers and blog — Reinforcement learning, Al for science, AGI and ethics.

Meta Al
Research papers and blog — Large language models, computer vision, Al for social good.
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Hugging Face
Transformers library and model hub — Open-source state-of-the-art NLP models.

TensorFlow and PyTorch
Documentation and community forums — Core frameworks illustrating practical capability.

arXiv
csAl, cs.LG, cs.CV, cs.CL — Pre-print research.

NeurlIPS and ICML
Conference proceedings — Top-tier academic research.

ACM and |IEEE
Journals and proceedings — ACM Computing Surveys; IEEE Transactions on Al.

Kaggle
Datasets and competition solutions — Applied machine learning on real-world problems.

The Alan Turing Institute
Research and reports — Responsible and applied Al.

CAREERGUARD. Al

11 ETHI CAL AND RESPONSI BLE Al DEPLOYMENT

NIST
Al Risk Management Framework — Voluntary framework for managing Al risk.

European Commission
Al Act — Risk-tiered legal framework for Al.
Ethics Guidelines for Trustworthy Al — Principles for responsible development.

Partnership on Al
Research and best practice — Responsible Al development.

Al Now Institute
Annual reports — Social implications: power, inequality, rights.

ACM FAccT
Proceedings — Fairness, accountability and transparency.

Data & Society
Publications — Social implications of data-centric technology.

WIPO
Conversation on IP and Al — Intellectual-property implications of Al.

IEEE Global Initiative on Ethics of A/IS
Ethically Aligned Design — Recommendations for ethical Al design.

Center for Al and Digital Policy
Policy briefs — Accountable Al policy.
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