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“In the midst of the once-in-a-century revolution, we believe it is 
essential to innovate business processes to shorten lead time 
in order to keep Japanese manufacturing alive. By introducing 
real-time CAE, I believe we have found a way to shorten the time 
required for development and production preparation. I would like 
to further contribute to the improvement of business processes by 
increasing the range of use of real-time CAE while verifying it with 
actual phenomena and conventional analysis.”  

— Yuki Suzuki 
Engineer / Toyota
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CASE STUDY

 /Toyota Speeds Business Process Innovation through Real-time CAE Implementation 

with Ansys Discovery

Toyota's global vision is to lead the mobility society of the future by enriching lives and societies around the 
world to realize "For Smiles, Beyond Expectations." To this end, everyone at Toyota is committed to building 
high-quality products, constantly pursuing innovation one step ahead of the times. They are maintaining 
an awareness of the need to be close to the global environment, with the goal of becoming carbon-neutral 
by 2050 through a multipathway approach. To achieve these goals, Toyota’s Powertrain Manufacturing 
Fundamental Engineering Division is working with product design and manufacturing through real-time 
computer-aided engineering (CAE) to improve the competitiveness of its products and line concepts by 
thoroughly increasing efficiency and shortening development time.

 /Challenges

The automotive industry is facing environmental challenges such as global warming and air pollution. In response, automakers have set a 
goal of reducing CO2 emissions by more than 50% from 2019 levels by 2035 to achieve carbon neutrality, forcing automakers to shift their 
focus to more sustainable powertrains. The resulting product development challenges of vehicle electrification, such as lack of resources 
and reduced profitability, further complicate these goals in a highly competitive market. 
 
To solve these problems, Toyota needed to double productivity by dramatically improving efficiency and reducing development time.

 /Technology Used
• Ansys Discovery™ 3D product simulation software

 / Engineering Solution

Ansys Discovery simulation software is used by Toyota to study new products and troubleshoot problems on the production line, helping the 
company make immediate decisions on the shop floor. 
 
Specifically, simulation is enabling Toyota's real-time CAE strategy in three key areas. 

1. The accumulation of previous mechanism elucidations has improved the technical capability of CAE analysis by enabling the 
identification of elements that are necessary for CAE analysis, as well as those that can be omitted. 

2. Computer evolution, including improvements in GPu performance and automatic mesh generation, has been expedited. 

3. Digitization strategies related to CAD and 3D modeling have evolved.

 / Benefits

In one case, the floor surface at the anchor bolt area of a key piece of line equipment was damaged, causing a problem with significant 
shaking during acceleration and deceleration of the conveyor system. Actual on-site inspection revealed cracks in the floor surface, 
indicating the need for expeditious countermeasures. 
 
In the past, Toyota Motor Corporation used CAE mainly for quantitative evaluations. A lot of time was spent taking individual 
requirements back to the field and checking the details to derive analysis results. By using real-time simulation-based CAE, members 
of the analysis department can go to the actual site where the problem occurs, such as the designer's site or the factory where the 
production site is located, and solve the problem by analyzing data at that site to enable faster decision-making.

http://www.ansys.com
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To this end:

• Discovery software was able to identify and eliminate analysis elements and narrow down analysis points to develop immediate 
countermeasures at the site with a high degree of urgency. 

• The initial analysis showed that the anchor bolt area was highly stressed. Based on the results, Toyota proposed a countermeasure 
with an additional support device that reduced the load on the anchor bolt by 40%. 

• As verification, comparison with the detailed analysis also confirmed that the trend of the analysis results before and after the 
countermeasure implementation was consistent with the results of this analysis. 

• Overall, real-time field response analysis with Discovery software reduced the study time by 93% compared to other detailed CAE 
methods. The validation results obtained from the analysis show trend values that are critical to the rapid study of effective solutions. 

Another use case involved the application of real-time CAE to maintain a uniform temperature in a constant temperature chamber 
designed to sustain high temperatures and high- or low-humidity conditions. A preliminary analysis of the situation revealed the air 
could not circulate well due to indoor equipment. A difference in temperature was also observed depending on chamber location. In 
consideration of large-scale spatial data, it was necessary to implement real-time CAE with help from Discovery software.

To this end, 

• A parametric study in Discovery software significantly reduced temperature irregularities in constant chambers by placing blowers in 
optimized positions. 

• Discovery software was able to instantly generate effective conditions for unconditional parametric studies because of its ability to 
quickly analyze even large datasets, such as the thermostatic chamber.

Toyota was able to simplify the model by identifying which elements were needed and which could be omitted during the analysis, 
despite the size and scale of the thermostatic conditions.

In the future, with help from Ansys tools and solvers, Toyota also plans to build a real-time CAE environment that can be used by 
designers and field personnel.

On-site rigidity analysis and discussion enables early visibility of countermeasures.

http://www.ansys.com
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When visionary companies need to know how their world-changing ideas will perform, 
they close the gap between design and reality with Ansys simulation. For more than 50 
years, Ansys software has enabled innovators across industries to push boundaries by 
using the predictive power of simulation. From sustainable transportation to advanced 
semiconductors, from satellite systems to life-saving medical devices, the next great 
leaps in human advancement will be powered by Ansys.

Ansys and any and all ANSYS, Inc. brand, product, service and feature names, logos and 
slogans are registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the 
United States or other countries. All other brand, product, service and feature names or 
trademarks are the property of their respective owners.

Visit www.ansys.com for more information.

©2024 ANSyS, Inc. All rights reserved.

 /Company Description

Toyota Motor Corporation produces and sells automobiles as its main business and is currently aiming to transform into a mobility 
company under the slogan "let’s Change the Future of Cars." Through Toyota's business activities, it aims to contribute to the creation 
of a prosperous society and to be a good corporate citizen that is trusted by all stakeholders.

Proposed optimal conditions from parameter studies, taking advantage of short analysis time
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