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Beyond Heavy Geometry: Tesla Mechanical
Designs Reports CAD Optimization Increases
Engineering Productivity

New insights detail how streamlined 3D
data prevents software bottlenecks,
accelerates downstream simulation, and
powers the digital supply chain.

RIGHT-SIZING DATA FOR EVERY PURPOSE
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adversary: data bloat. As products
grow more complex, integrating
electronics, complex fluid systems, and
intricate mechanical assemblies, CAD assemblies expand into gigabytes of data. This digital
weight causes software crashes, long load times, and significant productivity losses. Tesla
Mechanical Designs, a global leader in precision mechanical design services, has released
findings highlighting a critical operational shift: CAD
“ Optimization is no longer just a file-management task; it is
a strategic necessity for maintaining engineering velocity.

Right Sizing Data for Every Purpose

A heavy model creates a

slow engineer. We refine

data so innovation can

move at full speed.”

Kuldeep Gajjar, Director, Tesla
Mechanical Designs

For over a decade, Tesla Mechanical Designs has helped
global manufacturers navigate the complexities of digital
engineering. The firm identified that while hardware
processing power has improved, the sheer density of
modern CAD data often outpaces these gains. Without a

dedicated optimization strategy, engineering teams spend valuable hours waiting for models to
regenerate rather than designing.
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Modern CAD platforms allow for incredible detail, but this capability comes with a significant
cost. Engineers, driven by a desire for completeness, often include every thread, fillet, texture,
and internal component in a master assembly. While visually complete, these "heavy" models


http://www.einpresswire.com
https://www.teslamechanicaldesigns.com/mechanical-design-services.php

become unwieldy for downstream
tasks. A single unoptimized sub-
assembly containing thousands of fully
modeled screws can bring a high-end
workstation to a standstill.

The Productivity Gap
UNOPTIMIZED CAD WORKFLOW
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TMD OPTIMIZED CAD WORKFLOW
The technical team at Tesla Mechanical @

Designs explains that unoptimized files
are the primary cause of workflow
friction. "When an analyst has to wait < o
20 minutes for a model to open, or
when a rendering engine crashes due
to excessive polygon count, that is lost
revenue," the report notes. "We advocate for a workflow where CAD data is purpose-built and
optimized for its specific end-use, whether that is manufacturing, simulation, or marketing."

100% FOCUS ON
ENGINEERING.

www.teslamechanicaldesigns.com

The Productivity Gap

Tesla Mechanical Designs highlights that the cost of this bloat extends beyond simple frustration.
It impacts the bottom line in three distinct ways:

00 DOO0000D 000: Companies invest heavily in expensive GPUs and RAM, yet performance
remains sluggish because the software is choked by inefficient geometry.

00 000000000 00000000: Cumulative minutes spent waiting for "save" or "rebuild" operations
add up to hundreds of lost engineering hours annually per employee.

00 DO0O000 0000000DO: When large assemblies become unstable, the risk of file corruption
increases, potentially jeopardizing project timelines during critical crunch periods.
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Tesla Mechanical Designs details how CAD Optimization functions as a specialized engineering
layer. It is not simply about deleting parts; it is about intelligent simplification. The goal is to
reduce file weight while maintaining the geometric fidelity required for the model's intended
purpose. The firm utilizes advanced techniques to reduce file weight without losing fidelity.

0 000000000 00D DODODDOO: This process involves removing non-critical geometry that clogs
computational resources during CAD 3D Modeling. Common culprits include cosmetic threads,
knurling patterns, embossed logos, and unnecessary fillets on internal parts. For a
manufacturing drawing, these details might be necessary, but for a general assembly layout or a
kinematic study, they are dead weight. The engineers systematically strip these features, often
reducing the polygon count by millions without altering the visual silhouette or mechanical
function of the part.

0 00000000 0000O0000000: Complex internal structures, such as lightweight lattices or
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honeycomb fills, are computationally expensive to render. The firm employs topology
abstraction to convert these complex internal volumes into simplified solid blocks for packaging
checks. This ensures the outer envelope remains accurate for interference detection, while the
file size drops by up to 80%.

0 00000000 0000000O0: A common fear regarding optimization is the loss of data. The
engineering firm emphasizes a methodology where geometry is simplified, but the critical
metadata remains intact. Material specifications, weight calculations, part numbers, and vendor
data are preserved within the simplified "shell." This allows the lightweight model to still function
as a source of truth for Bill of Materials (BOM) generation and cost analysis.

Accelerating Downstream Innovation

The report emphasizes that the primary beneficiary of CAD Optimization is often the
downstream user. In a siloed environment, the design engineer creates a massive file and passes
it on, unaware of the bottleneck they are creating for others. By providing lightweight, optimized
models, TMD enables parallel processing across departments.

00 000000 0000000000 000 00000000: Finite Element Analysis (FEA) and Computational Fluid
Dynamics (CFD) solvers are notoriously sensitive to complex geometry. Sliver surfaces, tiny gaps,
and intersecting threads can cause mesh failures or exponential increases in solve time. Tesla
Mechanical Designs' optimization process prepares models specifically for these environments.
By "cleaning" the geometry: closing gaps, removing slivers, and simplifying topology, the firm
ensures that FEA services run exponentially faster. This allows analysts to run dozens of
iterations in the time it would usually take to run one, directly improving product quality.

00 00000000 00/00 DO0ODDO00DO: As manufacturing embraces Industry 4.0, Extended Reality
(XR) applications are becoming standard for training, maintenance, and marketing. However,
AR/VR engines (like Unity or Unreal) require low-poly models to maintain smooth frame rates.
They cannot ingest raw, heavy CAD data. Optimization bridges this gap. The firm converts heavy
engineering CAD into lightweight, textured meshes suitable for immersive experiences, ensuring
that marketing and training teams can work with accurate engineering data rather than rough
approximations.

00 000000 00000 0000000 0O 0D 00000oOoooa: Sharing massive CAD files with vendors is slow
and insecure. Lighter files are easier to transfer, speeding up the quoting and manufacturing
process. Furthermore, optimization serves a critical security function. By "shrink-wrapping" an
assembly, creating a single surface skin that hides internal components, the company helps
clients protect their Intellectual Property. They can share the interface points and outer envelope
with a supplier without revealing the proprietary internal mechanisms.
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Based in India and serving a global clientele, Tesla Mechanical Designs acts as a data architect for
modern industry. The firm combines deep manufacturing knowledge with digital expertise,
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ensuring that client data is not just accurate but usable.

The team specializes in optimizing data across all major platforms, including SolidWorks, Catia,
NX, and Inventor, ensuring seamless interoperability. They understand that data is the currency
of modern engineering, and like any currency, it must flow freely to be valuable.

"We view data hygiene as a competitive advantage," says the leadership team. "By keeping the
digital thread clean and optimized, we ensure our clients' engineering teams remain agile,
focused, and free from the friction of digital bloat. We do not just build models; we refine the
digital ecosystem that allows those models to thrive."
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