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TRIZ 40 Principles University of Southampton is an innovative approach to
problem-solving and creative thinking that has garnered attention in various
fields, including engineering, design, and management. TRIZ, an acronym for
"Teoriya Resheniya Izobretatelskikh Zadach," translates to "Theory of
Inventive Problem Solving" in English. Developed by the Soviet inventor
Genrich Altshuller in the 1940s, TRIZ is a systematic methodology that
provides tools and principles for overcoming obstacles and fostering
innovation. The University of Southampton, known for its commitment to
research and development, incorporates TRIZ principles into its curriculum to
enhance students' creativity and analytical skills.

Understanding TRIZ and Its Origin
What is TRIZ?

TRIZ is a problem-solving methodology that focuses on identifying and
eliminating contradictions that hinder progress in engineering and
technological innovation. By analyzing a vast pool of patents and inventions,
Altshuller and his team discovered that many engineering problems share
common patterns. From these patterns, Altshuller formulated 40 inventive
principles that serve as guidelines for solving complex problems.

Historical Context

The development of TRIZ occurred against the backdrop of the Soviet Union's
push for technological advancement. Altshuller, as a patent examiner,
observed that most inventions were not entirely original but were
improvements or adaptations of existing ideas. This realization led him to
the idea that by understanding the underlying principles of successful
inventions, one could systematically solve problems and create new solutions.

The 40 TRIZ Principles

The 40 principles of TRIZ are designed to provide innovative solutions by
addressing specific contradictions. These principles can be applied across
various disciplines, making them versatile tools for engineers, designers,
and managers. Below is a summary of the 40 TRIZ principles:

List of TRIZ Principles

1. Segmentation: Divide an object into independent parts.

2. Taking out: Remove an interfering part or property from an object.

3. Local quality: Change an object's structure or properties to improve its
quality.

4. Asymmetry: Change an object's shape or structure to improve its function.
5. Combining: Combine two or more objects or functions to enhance



performance.

6. Universality: Make an object perform multiple functions to reduce
complexity.

7. Nesting: Place one object inside another to save space.

8. Counterbalance: Use forces to offset the weight or forces acting on an
object.

9. Preliminary anti-action: Take preventive measures before a problem occurs.
10. Cushion in advance: Prepare a shock-absorbing system to handle unexpected
impacts.

11. Beforehand compensation: Compensate for potential problems in advance.
12. Equipotentiality: Eliminate the need for lifting or lowering an object.
13. The other way round: Reverse an action or process to achieve a better
result.

14. Spheroidality: Use spherical shapes to improve movement or efficiency.
15. Dynamicity: Allow for flexibility in an object's structure or function.
16. Partial or excessive action: Use a smaller or larger quantity of an
action than necessary.

17. Another dimension: Move an object into a different dimension to solve a
problem.

18. Mechanical vibration: Use vibrations to enhance performance or
efficiency.

19. Periodic action: Use periodic processes instead of continuous ones.

20. Continuity of useful action: Ensure that useful actions are
uninterrupted.

21. Skipping: Eliminate intermediate steps in a process.

22. Blessing in disguise: Use harmful factors to achieve positive results.
23. Feedback: Incorporate feedback mechanisms to improve processes.

24. Intermediary: Use an intermediary object to facilitate a process.

25. Self-service: Enable objects to serve themselves or perform self-repairs.
26. Copying: Use a simple copy of an object to solve a problem.

27. Dispose and recover: Dispose of a part without losing functionality.
28. Replacement of mechanical system: Replace mechanical systems with optical
or acoustic systems.

29. Pneumatic or hydraulic systems: Utilize fluids for better efficiency.
30. Flexible shells and thin films: Use flexible materials for efficiency.
31. Porous materials: Use materials with pores to improve functionality.
32. Color change: Change color to signal or enhance performance.

33. Homogeneity: Use uniform materials or structures for simplicity.

34. Discarding and recovering: Dispose of objects while recovering their
components.

35. Parameter changes: Change physical or chemical parameters to enhance
performance.

36. Phase transitions: Utilize different phases of matter for efficiency.
37. Thermal expansion: Use thermal expansion for functional benefits.

38. Strong oxidizers: Use oxidizers to improve chemical reactions.

39. Inert environment: Use an inert environment to prevent unwanted
reactions.

40. Composite materials: Use materials that combine properties for improved
performance.

Application of TRIZ Principles at the University of Southampton



Educational Context

The University of Southampton integrates TRIZ principles into various
engineering and design courses, encouraging students to think creatively and
systematically. The focus on TRIZ fosters an environment where students can
tackle complex problems using structured methodologies.

Research and Development

Southampton's research departments often utilize TRIZ principles to innovate
new products and services. By applying these principles, researchers can
identify potential barriers and devise strategies to overcome them, leading
to groundbreaking advancements.

Workshops and Collaborations

The university hosts workshops and collaborative projects that emphasize TRIZ
methodologies. Students and researchers engage in hands-on activities that
challenge them to apply the 40 principles in real-world scenarios, enhancing
their problem-solving skills.

Benefits of TRIZ in Education and Industry
Enhanced Problem-Solving Skills

TRIZ equips students and professionals with the ability to approach problems
methodically. By understanding the principles, individuals can dissect
complex issues and develop innovative solutions.

Fostering Creativity

The TRIZ framework encourages creative thinking by providing a structured
approach to innovation. This is particularly beneficial in fields that
require constant adaptation and improvement.

Interdisciplinary Applications

TRIZ principles are applicable across various disciplines, making them
valuable tools for engineers, designers, and managers. This interdisciplinary
nature fosters collaboration and idea sharing.

Conclusion

In conclusion, the TRIZ 40 Principles University of Southampton represent a
vital resource for enhancing creativity, problem-solving abilities, and
innovation in both educational and industrial contexts. The systematic
approach of TRIZ allows individuals to tackle complex challenges while
fostering an environment of continuous improvement. As industries evolve and
new challenges arise, the principles of TRIZ will continue to play a
significant role in shaping the future of problem-solving and innovation. By
embracing these principles, the University of Southampton not only prepares



its students for the challenges of tomorrow but also contributes to the
broader field of technological and creative advancements.

Frequently Asked Questions

What are the TRIZ 40 principles and how are they
applied in the University of Southampton?

The TRIZ 40 principles are a set of inventive principles developed to solve
problems creatively. At the University of Southampton, these principles are
integrated into engineering and design courses to foster innovative thinking
among students.

How can TRIZ principles enhance engineering
education at the University of Southampton?

TRIZ principles encourage students to think outside the box and apply
systematic approaches to problem-solving, which enhances their engineering
education by promoting innovation and creativity in design projects.

Are there any specific courses at the University of
Southampton that focus on TRIZ principles?

Yes, the University of Southampton offers courses in engineering and design
that incorporate TRIZ principles, allowing students to learn and apply these
concepts in real-world scenarios.

What resources does the University of Southampton
provide for students interested in TRIZ?

The University of Southampton provides access to workshops, seminars, and
online resources focused on TRIZ principles, enabling students to deepen
their understanding and application of these inventive strategies.

How does the University of Southampton collaborate
with industry to apply TRIZ principles?

The University of Southampton collaborates with various industries to apply
TRIZ principles in practical settings, allowing students to work on real-
world challenges and gain experience in innovative problem-solving.
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