
Proceedings of International Innovative Research and Industrial Dialogue 2022 (iIRID’22)

3

Proceedings of International Innovative Research & Industrial Dialogue 2022, pp. 1-2, September 2022 
 

 

 
1 

A QFD-TRIZ Hybrid Method for a Portable Foldable Table Design 
Hung Yu Ching1*, Lee Yann Long2, Farhah Zahirah Mohd Zainuddin1 and Muhammad Syarifuddin Che Saidi1 

 
1Faculty of Mechanical and Manufacturing Engineering Technology, Universiti Teknikal Malaysia Melaka,  

Hang Tuah Jaya, 76100 Durian Tunggal, Melaka, Malaysia 
  2Department of Industrial Design, Chao Yung University and Technology, Taiwan (R.O.C.) 

 
*Corresponding e-mail: mohdhung@utem.edu.my 

 
Keywords: Quality function deployment; TRIZ; portable foldable table 

 
 

ABSTRACT –This study is to improve the design for 
foldable table space saving for the night market worker. 
The requirements of the function, structure and user 
requirements are considered and applied to the design 
while redesigning the product. To ensure that the design 
of the portable foldable table is in accordance with the 
target market, through a market survey, we integrated 
the QFD and TRIZ methods to find out the suitable 
design improvement direction. After the design 
validation, Molte Funzioni Portable Foldable Table has 
shown (more than 50% satisfaction) that it fulfils all the 
requirements that the night market worker wants. And 
using the integrated QFD and TRIZ method can meet 
both the user needs and innovation.  
 
1. INTRODUCTION 

 In this project, some problem statements related to 
portable foldable table have been considered. The first 
problem is that the table commonly used by vendors 
cannot be carried around easily which cannot be 
conveyed by hand [1]. This causes difficulty to the 
vendors to move the table from one place to another. 
The next problem is the inability of portable foldable 
table to withstand high load [2]. The tables generally 
made from plastic or thin plywood which can easily 
break and cannot withstand heavy load. The last 
problem is most of the portable foldable table in market 
does not have essential features that could facilitate 
night market’s worker. One of the features that the night 
market worker might need is the storage where they can 
put their money safely rather than just putting them in a 
basket on the table which is not safe. And another 
feature is the adjustable table height, so that when they 
sit the table is not too high and when the they stand the 
table is not too low which can hurt their back and cause 
discomfort. 
From the problem statements, the designer came up 
with ideas to solve the problems faced by the night 
market workers, which translated into the objective of 
this project which is to improve the space-saving 
function, design, and attributes of the portable foldable 
table by using the combination of the QFD method and 
the TRIZ method. In addition, in designing and solving 
the problem, it is necessary to use the integrated QFD 
method and the TRIZ method to ensure the portable 
foldable table able to withstand the weight of variety of 
things in the product design and development process. 
Lastly, is to overcome the difficulties due to the existing 
traditional furniture and the current portable foldable 
table by improving the function and attributes of 

portable foldable table. By following all the steps and 
understand all the methods used in this project the 
designer could solve all the problem statements stated 
earlier. All the problem statements and objectives need 
to be solved and achieved in order to make the project 
successful. 
 
2. METHODOLOGY 

 The development of this study can be divided into 
four stages. The first stage is Data collection. The 
second stage is Data Analysis to establish the customer 
requirement for the product design features. Here, the 
questionnaire survey to investigate the user requirement 
was carried out. The third stage is Product Development 
where is to start to use both methods QFD and TRIZ. 
The tools that are being used in the QFD is HOQ, while 
the tools for TRIZ is 39 general engineering parameters 
and 40 inventive principles. Then from that the designer 
could get the design direction in making the portable 
foldable table. The last stage is Design Validation. After 
the final design selection and prototype making will 
invite the user to test the function of the design and 
improvement to validate whether the design achieves 
the user's needs or not. 
 
3. RESULT AND DISCUSSION 

In finding the customer requirement or user need for 
the portable foldable table, the questionnaire survey has 
been made. The purpose of this questionnaires survey is 
to know the customer requirement. This is to make sure 
all the specification and criteria in the portable foldable 
table followed the specification that users want. After 
implement the result of the survey, the designer needs to 
put all the criteria of the customer requirement in the 
HOQ and find the negative correlation of the technical 
requirement which all strong negative correlation and 
negative correlation need to be solve. Figure 1 shows 
the HOQ which shows the strong negative correlation 
and negative correlation of the technical requirement. 
So basically, there are 7 negative correlation that could 
be identify. Then the designer needs to integrate the 
TRIZ method by connect all the technical requirement 
with the suitable parameters in 39 General Engineering 
Parameters. All the parameters that being stated then 
need find a tentative correspondence between TRIZ 
parameters that stated in the Table 1. 
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Figure 1 HoQ for Portable Foldable Table 

 
Table 1 40 Inventive Principle of the PFT 

Negative 
Correlation 

A tentative correspondence 
between TRIZ parameters 

Type of 
Contradiction 

1 Principle 1 :- Segmentation Physical 
Contradiction Principle 15 :- Dynamics 

Principle 6 :- Universality 
Principle 8 :- Anti - weight 

2 Principle 3 :- Local Quality Physical 
Contradiction Principle 32 :- Color Changes 

Principle 15 :- Dynamics 
3 Principle 14 :- Spheroidality - 

Curvature 
Technical 

Contradiction 
Principle 28 :- Mechanic 
Substitution 
Principle 26 :- Copying 

4 Principle 30 :- Flexible shells and 
thin films 

Technical 
Contradiction 

Principle 14 :- Spheroidality - 
Curvature 
Principle 7 :- Russian Doll “Nested 
Doll” 
Principle 26 :- Copying 

5 Principle 22 :- Blessing in Disguise Physical 
Contradiction Principle 1 :- Segmentation 

Principle 18 :- Mechanical 
Vibration 
Principle 4 :- Asymmetry 

6 Principle 15 :- Dynamics Technical 
Contradiction Principle 34 :- Discarding & 

Recovering 
Principle 29 :- Pneumatics and 
Hydraulics 
Principle 28 :- Mechanic 
substitution 

7 Principle 16 :- Partial or Excessive 
Actions. 

Physical 
Contradiction 

Principle 40 :- Composite 
Materials 

 
In the 40 inventive principle, we could get the 

principles which are suitable in making the features or 
function for the portable foldable table. The designer 
could obtain the design direction in making the portable 
foldable table by following all solution from the TRIZ. 

From this design direction, the designers then have a 
clear view in making the design concept of the portable 
foldable table which is “Facile”, “Double Triple” and 
“Molte Funzioni”. The final design selection from all 
the design concepts will be obtained through the Pugh 
Matrix method according to the design criteria. Figure 2 
shows the view of the table when being fold and when 
being extend.  

 
Figure 2 View of table when being fold and extend 

 
After finish making the prototype, the designer will 

invite the businessman in the night market to participate 
in this design validation. The businessman need to 
follow all the instructions to conduct the activities to use 
the portable foldable table prototype, then give the 
feedback and satisfaction value. Through this analysis 
of design validation, we could see that the primary 
requirement that we could get from QFD and TRIZ 
method is the appearance, type of material, ease to use 
and space saving of the portable foldable table. From 
the result more than 70% of respondents prefer all the 
features at the portable foldable table. This shows that 
this portable foldable table fulfilled the user requirement 
and they satisfied with the design. On the other hand, 
because the respondents are dissatisfied with some 
characteristics, some improvements to this portable 
foldable table are needed. Weight, stability, size, and 
ergonomics should all be considered when improving 
this portable foldable table. 

 
4. CONCLUSIONS 

Lastly, both criteria “Easy to store” and “Function” 
have high satisfaction which is 80% of the respondents 
satisfied with both criteria. It shows the design fulfils 
the requirement that businessmen in the night market. 
QFD method focuses on the connection of user 
requirement and product design features, TRIZ method 
help the problem solving and innovation. Through this 
study, we could see that the integrated of both methods 
which are QFD and TRIZ can achieve the user needs 
and improvement of the design concept. 
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