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Today’s product shapes are changing. They are sleek and 
highly stylized, incorporating organic silhouettes that exist on 
the bleeding edge of innovative design. Some industries, like 
automotive, have laid the groundwork for a shifting emphasis 
on aesthetics. But these changes are now happening across 
the broadest spectrum of industries, with everything from 
armchairs to skyscrapers featuring a new range of shapes. 
Beyond cosmetics, some of these changes to look and feel 
also change the ways that products function, improving 
product performance, quality and price. Although the evi-
dence of this shift is clear, there are three distinct 
consumer- and industry-led trends driving the changing 
shapes of our products. In this ebook we’ll explore these 
three trends as well as the capabilities you need to respond 
effectively.

The first driver is demand for more visually pleasing, organic 
shapes. Practically every product now has an aesthetic quality 
to it. That’s not just because better-looking products sell 
better, either. The customer perceives eye-pleasing products 
to be easier to use than those with less visual appeal. It’s not 
a false perception as several studies show that creating good 
product aesthetics leads to better usability and a superior 
user experience.

This driver is not limited to the consumer product market. 
Suppliers must now make industrial equipment and heavy 
machinery look appealing to win contracts. Aesthetically 
pleasing designs instill a sense of trust in the machine. This 
affects a broad range of design decisions, from the layout of 
the user interface and/or control panel of the machine, to 
using photorealistic renderings to understand how light plays 
across the surface of the equipment. These seemingly small 
details are important in giving the machine a sense of quality 
from visual and tactile points of view.

Right or wrong, humans are highly visual creatures and make 
snap judgments based on how something looks. So, if a 
machine looks cheap, the user may assume it is inferior, 
irrespective of its specifications. Suppliers should not under-
estimate the impact of these quick emotional responses to 
the product design. After all, first impressions matter.

Introduction

Driver 1: Demand for visually pleasing, 
organic shapes



The second driver for stylized products is rooted in an inher-
ent need to develop functionally driven, highly complex 
shapes. Consumer product decisions are not based on aes-
thetics alone. Although consumers may initially judge a 
machine based on its looks, they also want to assess it based 
on its functionality and perceived benefits, such as value-for-
money, which one design holds over another.

In some cases, function alone drives the development of 
organic shapes. For example, cavitation is an important 
feature in internal pump cavities; its function is often driven 
by geometric shapes. A slight change to a component shape 
can not only improve the aesthetics of the pump, but also 
increase performance.

Sometimes the smallest change to the geometric design can 
have a major impact on the functionality of the pump. 
Designers need the right tools to understand how such 
changes impact its look and function. Easy-to-use tools 
enable designers to rapidly complete iterations and optimize 
the shape of the pump in terms of functional and aesthetic 
qualities. Such tools allow the designer to offset the function 
and look of the component, enabling optimization of the 
design to the specific requirements of that product.

Driver 2: Function is also important

A driver to improve the design of stylized product shapes is 
the requirement for more seamless development processes. 
Organizations must expedite their time-to-market to maintain 
or gain a competitive advantage in today’s industry. Many 
organizations are looking for ways to integrate and accelerate 
their entire development process.

Traditionally, industrial designers use advanced surfacing 
applications to develop aesthetic, organic shapes. Mechanical 
engineers then use computer-aided design (CAD) applications 
to create the designs. However, this transition from the 
design to engineering team is often time-consuming, pain-
staking and error-prone. These two teams may use different 
software platforms, for example, or rely on 2D drawings to 
explain how their designs should be rendered in our 3D 
world.

Many organizations rely on manual processes to help their 
teams communicate and collaborate, but the processes are 
inefficient and prone to human error. Version control is 
another significant issue, and without a single source of 
truth, inconsistencies and errors often result. Organizations 
are left frustrated with a product that looks amazing but does 
not work, or that is functionally sound and looks terrible. 
Sometimes, organizations are left with the worst-case sce-
nario: Following a lengthy development process, design and 
engineering teams prove unable to collaborate effectively, 
resulting in an ugly, nonfunctional product.

To prevent this, things must change. Organizations need the 
right software tools to expedite their development processes 
and produce a visually appealing and functionally superior 
product.

Driver 3: Seamless development processes



Many organizations have tried to leverage traditional model-
ing approaches to create organic shapes. Parametric 
modeling is one such technique in which users define fea-
tures controlled by parameters. Designers can use parametric 
modeling to adapt the structure of a shape while holding 
global characteristics, such as the degrees-of-freedom (DOF) 
or certain regular patterns, constant during the design pro-
cess. Direct modeling, in which users can push, pull and drag 
the geometry in certain ways to manipulate the shape, is 
another potential approach. But both techniques focus on 
prismatic geometry, and as such they are unable to generate 
the free form, organic shapes demanded by today’s market.

Subdivision modeling takes a fresh approach, helping you 
develop unique products based on organic shapes. As the 
name suggests, this technique gradually divides a surface 
into regions of greater detail. This technique has been used 
in the entertainment industry for years to create realistic 
animations, and for many other applications requiring a 
digital artist. Now, a broader range of industries are embrac-
ing the technique to create next-generation, highly aesthetic 
products.

Using subdivision modeling, a base mesh is taken and repeat-
edly divided and subdivided into regions of finer and finer 
detail. Each subdivision provides a greater level of control in 
that area. Users can tweak and modify that individual area 
until their requirements are fulfilled. For clarification, here’s a 
typical subdivision surface modeling workflow:

1. Subdivision modeling starts with various primitive 
cage bodies and then uses simple push/pull modeling 
techniques to modify geometry. 

2. Users can subdivide areas where more control is required, 
providing a far more streamlined and easier-to-use 
approach than traditional parametric surface modeling.

3. Subdivision modeling is integrated in Solid Edge® 
software and can be used seamlessly with all downstream 
workflows such as further surface and solid modeling 
tools to add detail, 2D drawing creation, simulation and 
manufacturing.

Modeling with subdivision is an easy way 
to create intricate, organic objects, allow-
ing for a higher level of control over 
shapes when compared with prismatic 
geometries. Subdividing surfaces also 
enables the use of complex geometries in 
the complex regions of the model, allow-
ing designers to create sharp edges and 
arbitrary topologies, not just four-sided 
sheets.

But an important aspect of this new 
modeling capability is often overlooked: 
integration with CAD applications. This is 
a major roadblock for subdivision model-
ing and limits its use in the following way: 
Designers cannot import the resulting 
shapes into a CAD environment with the level of precision 
and quality necessary to make a model suitable for the engi-
neering and manufacturing phases of design.

Why is this? It is because the final, organic shapes often 
represent the outer aesthetic surface of a product, which is 
broken down into many other components. But the internal 
aspects of those shapes, including a diverse range of compo-
nent features such as ribs, mounting risers and so on must 
also be accounted for in the CAD design process. Designers 
must move aesthetic shapes built using subdivision modeling 
techniques into CAD applications along with these internal 
features. This is necessary to allow engineers to build all the 
details into the final product.

However, traditional export and import techniques often 
result in broken or missing geometries that must be painstak-
ingly fixed, which increases the workload for the engineering 
team and slows down the entire product lifecycle. 
Organizations reap great advantages by using one application 
that provides capabilities to create stylized shapes and finely 
detailed mechanical parts, as it allows engineers to avoid this 
issue and expedite the development process of aesthetically 
revolutionary products.

Critical capabilities for shape modeling



Subdivision modeling is an integral 
component of Solid Edge, which is part 
of the Xcelerator™ portfolio, the com-
prehensive and integrated portfolio of 
software and services from Siemens 
Digital Industries Software. Its intuitive 
subdivision modeling toolset works 
within the entire Solid Edge environ-
ment, including its mechanical CAD, 
simulation, manufacturing and techni-
cal publications applications. It 
combines an easy-to-use yet powerful 
set of stylized design tools and is suit-
able for individuals with any level of 
CAD expertise. Using these subdivision 
tools, anyone can add a greater level of 
detail to a design using intuitive free 
form modeling techniques to create 
highly stylized shapes.

downstream CAD data consumers, 
including in a range of Solid Edge 
applications without any data 
conversion.

The shape geometry can be manipu-
lated in many ways, including:

• Move and rotate using the intuitive 
steering wheel to manipulate 
elements of the cage 

• Use QuickMove to move a vertex 
without the use of a steering wheel 
so you can quickly fine-tune shapes 
and vertex locations

• Move and rotate with lift to create 
new faces when elements are moved 
and rotated

• Blending of edge and vertex values to 
better control the body shape

• Show/hide bodies or cages
• Spilt cage faces to add detail
• Scale of any element of the cage, 

faces, edges or vertices
• Define a mirror plane for cage 

symmetry
• Delete and fill options to remove 

or add faces to existing subdivision 
cages

Using Solid Edge for intuitive, stylized 
shape modeling 

Solid Edge provides a range of intuitive 
subdivision modeling capabilities, 
allowing anyone to create unique 
products based on organic shapes. Solid 
Edge delivers exceptional usability and 
a powerful set of stylized design tools 
compatible with the CAD environment, 
expediting the conceptual design pro-
cess and helping organizations shape 
the next generation of products.

The application generates a stylized 
body using a polygonal cage to control 
its shape, allowing you to quickly cap-
ture and refine certain concepts. It 
provides a higher level of control com-
pared to using polygons alone.

Using an in-application steering wheel 
allows you to manipulate the form and 
shape. Control cages contain vertices, 
edges and faces, which can be priori-
tized and pulled into a unique shape 
using specific filters. The end shape is 
editable and can be used by 
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