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Abstract: This study focuses on the creation of a newly designed ID Case product which was formulated                                 
through the use of design process with the help of the tool House of Quality 1 & 2, concept selection and                                         
generalization, detailed design, and failure mode and effect analysis. The newly designed ID Case has a                               
10.5 x 5.7 x 0.3 cm dimension, having a weight of 0.1 kg. It is designed to have a triple track seal, SA/HA                                             
Nano-Film Coating, and no frame extrusion. The cost of this ID Case is Php 11.28.  

Keywords: Design Characteristics; Design Process; House of Quality; Concept Selection; 
Concept Generalization 

1. INTRODUCTION 

An ID protector or ID case is used by                 
students and employees across various professions to             
hold their ID so as to keep it safe and tidy. There are                         
many different kinds of ID cases currently present in                 
the market. Each of them have their own unique                 
features to cater to the needs of different people. This                   
paper will focus on a single variety of ID cases and                     
that is the plastic ID case.  

Numerous companies all over the world           
manufacture ID cases that are made from plastics.               
Each company’s take on the design of an ID case                   
targets different groups of customers through their             
preferences. Some ID cases are colored, while others               
are transparent. Some ID cases protect the ID               
completely from external factors, while others are             
vulnerable to external factors by having part of or the                   
whole ID exposed. There is no standard design as it                   
has been stated that all designs are different as some                   
are minimalistic.  

2. PROBLEM IDENTIFICATION 

2.1  Needs Analysis 

The current design of the ID Case seen in                 
Figure 1. was observed and analyzed by the               
researchers. The Jelly Case ID Protector of Uniprint is                 
designed to fit one standard ID card. The case has a                     
weight of 0.1 kg and dimensions of 10.5 x 5.7 x 0.3 cm.  

 

Figure 1. Jelly Case ID Protector 

User observations are listed in Table 1. These               
were utilized for the construction of the survey               
questionnaire.  



 
Table 1.  User Observations

 

To understand the needs of the customers and to                 
evaluate the current product further, a survey was               
conducted. Product users were the respondents of this               
survey. This survey aims to capture the importance               
and satisfaction rating of the current product. Results               
from this survey will be utilized in the formulation of                   
the planning matrix or the House of Quality 1. The                   
sample size was calculated using the formula below.  

 

Where:  z = 1.96 on a 95% confidence interval 
p = 80% of student population with 
Jelly ID case 
e = 2.7182818285 
N= total student population size 

The survey was to be answered by 240               
students as derived from the sample size formula               
below. The total population was estimated to be 9000                 
students in De La Salle University where 80% of the                   
population (p) is estimated to possess the Jelly ID                 
Case on a 95% confidence interval. 

Table 2. Satisfaction with Current ID Case 

 

Table 3. Importance Rating of Product Characteristics 

 

2.2  House of Quality 1 

The House of Quality 1 shows the planning               
matrix wherein the customer and technical           
requirements of the product can be found. The matrix                 
shows which problems or customer requirements           
should be prioritized based on the overall importance               
score. The overall importance score was calculated             
using the importance score from the survey, the sales                 
point score of the requirements, and the target and                 
current satisfaction scores.  



 

 

Figure 2. House of Quality 1 for ID case 

 

Based on the results of the House of quality 1                   
of Jelly ID case of Uniprint which are shown above in                     
Figure 2, The top 3 customer requirements to be                 
addressed in this paper are (1) Cleanliness, (2) Water                 
Resistivity, and (3) Durability.  

2.3  Problem Statement 

The Jelly ID Case by Uniprint exhibits             
problems with the cleanliness, water resistivity, and             
durability with a final weighted custer requirement             
percentage of 21.1%, 19.7%, and 17.5% respectively.  

3. METHODOLOGY 

3.1  Design Process 

3.1.1. House of Quality 2 

The House of Quality 2 was made in order to                   
see the top 3 design characteristics are needed to help                   
achieve the top 3 technical requirements found in the                 
House of Quality 1. The top 3 technical requirements                 
were found to be Air Tight, Frame Extrusion, and                 
Thickness of Plastic. The design characteristics           
identified for the House of Quality 2 are Plastic                 
Density, Temperature of Plastic During Cooling,           
Plastic Additives, Type of Opening, Frame Assembly,             

and Plastic Coatings. The top 3 identified design               
characteristics are Frame Assembly, Plastic Coatings,           
and Type of Opening. 

3.1.2. Concept Generation 

A concept generation tree was used to             
generate the various possible design solutions to             
improve the design of the current ID case. All product                   
concepts will undergo initial pruning to eliminate             
infeasible solutions. The remaining concepts will then             
be used to construct the concept screening matrix.               
The concept screening matrix will then determine             
which solutions will be implemented in the final               
design of the ID case. 

3.2  Detailed Design 

After finalizing the components of the           
product, a computerized design of the proposed             
product was designed using the CATIA V5 software.               
The design was created by incorporating the new               
features on the current design of the ID case. This was                     
done by physically measuring the dimensions of the ID                 
case and adjusting the measurements of the ID case to                   
fit the new features to be added.  

3.3  Failure Mode and Effects Analysis 

This would consider the various parts of the               
ID case and explore the possible modes of failure,                 
which is defined as instances where the product fails                 
to perform its intended use, and the overall effects of                   
these on the overall experience when using the               
product. 

3.4  Alpha Prototyping 

The prototype design would be based on the               
detailed design after being subjected to a Failure               
modes and effect Analysis. The design dimension’s             
thickness was also adjusted as printing the actual               
thickness would result in the prototype being too               
fragile to handle as the material used in the 3D printer                     
does not have the same durability as the material used                   
in the actual ID case. This is to avoid the prototype                     
from breaking during handling. Other than the             
thickness being different, the prototype would           
function similarly to the designed product. The design               
was then converted to a physical form by the use of                     
the 3D printing software, Unimaker. Additional           
functions that could not be printed using the 3D                 
printer were installed by hand. 



 
4. RESULTS AND DISCUSSION 

4.1  House of Quality 2 

After considering the top three technical           
requirements from the House of Quality 1, the top 3                   
design characteristics were identified. Which are:           
Frame Assembly, Plastic Coatings, and Type of             
Opening. Using the Standard 1-3-9 scores, the             
relationship between the design characteristics and           
technical requirements were rated. Scores of 1 mean               
they have a weak correlation, 3 means there is a                   
moderate correlation among the two, and 9 indicates               
that there is a strong correlation between the               
requirements and the characteristics.   

4.2  Concept Generation 

The first sub problem of the product is water                 
resistivity. A brainstorming session was held in order               
to identify ways to address this sub problem. Plastic                 
additives, Plastic Coatings, and Type of Opening were               
considered as nodes to address the problem after the                 
session. However, since plastic additives and plastic             
coatings focus on the strength and appearance of the                 
plastic material, it does not solve the water resistivity                 
problem of the product. The type of opening was left                   
and categorized into two nodes (1) air tight seal and                   
(2) non-air tight seals. Some of these forms of seals                   
have the capacity to prevent moisture and water from                 
accumulating in the ID case. These seals are also                 
known to be effective in waterproofing other ID cases. 

Figure 3.  Concept Classification Tree for Water 
Resistivity 

The second sub problem is the ‘durability’ of               
the ID case. The possible solutions for the sub                 
problem was derived from another brainstorming           
session and these were split into 4 nodes, namely the                   
plastic additives, plastic coating, curing temperature,           
and injection molding temperature. The plastic           

coatings branch was the only one left in the tree                   
diagram because it best suits the issue of the ID case.                     
The plastic coatings will be able to provide additional                 
strength to the material. The plastic coating was also                 
narrowed down to two possible examples, SA/HA             
Nano-Film Coating and Silicon coating, because it best               
suits the product. 

 

Figure 4.  Concept Classification Tree for Durability 

The last problem to be addressed was the               
cleanliness of the ID case. The sub problem was                 
branched out into 3 nodes, namely Frame Extrusion,               
Plastic Coatings, and Type of Operating. To prevent               
possible errors in the final computation, Plastic             
Coatings and Type of Opening were pruned from the                 
concept tree. Thus Frame Extrusion was the only               
viable way to solve the cleanliness of the ID.  

 

Figure 5.  Concept Classification Tree for Cleanliness 

4.3  Failure Modes and Effects Analysis 

The different parts of the ID case were               
observed and analyze to determine the possible             
failures and risks. The parts in question were: The slot,                   
ID slot, ID front face, and ID seal. The potential failure                     
mode identified for the slot is the possibility of it                   
ripping which could possibly lead the ID case to fall                   
off. The ripping of the slot may be caused by the thin                       
and small allowance surrounding the slot. There are               
two potential failure modes present in the ID slot. The                   
first one would be the ID slot accumulates water                 
inside. The second potential failure mode for this part                 
is that the space for the ID slot is too tight. The                       
tightness may damage the ID and erase the print on                   
the ID card. The potential failure mode for the ID                   
Front Face is that it accumulates dirt. This could                 



 
make the ID less visible due to the dirt covering it. For                       
the ID Seal, the potential failure mode is that the ID                     
seal is not properly attached. The effect of this is that                     
the seal will not close, which would allow dirt and                   
moisture to accumulate in the ID case. 

4.4 Prototyping 

The design of the prototype was drawn using               
the CATIA V5 software. The model of the product was                   
drawn such that it was scaled to the actual product                   
with a ratio of 1:1 between the actual product and the                     
prototype. The product was then printed in parts and                 
assembled after 3D printing.  

 

Figure 6.  Front Half of ID Case 

 

Figure 7.  Rear Half of ID Case 

4.5 Product Costing 

Manufacturing cost and activity based         
costing was used to calculate and estimate the cost                 
for the current ID case. It was assumed to be mass                     
produced thereby reducing the cost. By producing             
3200 units of the product, the breakdown of the                 
manufacturing cost of the product can be seen in                 

Table 4. The manufacturing cost is also divided into                 
three parts namely, the direct material cost, direct               
labor cost, and direct labor hours. 

Table 4. Activity Based Costing 

 

Material receiving pertains to the movement           
of the raw materials to be able to produce the product.                     
This includes the minimum wage and the amount of                 
time spent on moving the materials. The production               
was measured through the machine hours operating             
for 8 hours for 5 days. Quality control is done by doing                       
a random sampling of 10% out of the total products                   
produced. In this case, since there were 3200 products                 
produced, 320 units were inspected. This costs about               
Php 30 per inspection by using quality control               
software. The material that was used for the packaging                 
is a cheap plastic covering which only costs 50 cents                   
per product for 3200 products. Delivery is divided into                 
5 batches, which costs Php 100 per batch, which                 
happens 1 batch delivery per day. The total cost                 
producing 3200 products is Php 45,125 allowing each               
ID case to cost Php 11.28. Which would allow the ID to                       
be priced at 15 php to be able to accommodate a                     
minimum of 20% profit. 

5. CONCLUSIONS 

A newly designed ID Case having the             
dimensions of 10.5 x 5.7 x 0.3 cm was done in order to                         
address the voice of the customer with regards to the                   
said product. There were different requirements and             
factors considered to be able to design the product.                 
There were several procedures that the product             
development went through in order to fully maximize               
the resources and ideas to be able to create and                   
address the customers needs. It was ensured that all                 



 
procedures and tools that were done for the product                 
will be able to benefit the customers. After being able                   
to generate the ideas and designs for the product, the                   
prototype was created and tested through the use of                 
failure mode and effect analysis tool. After the               
prototype was finalized, the overall costing was done               
and resulted to the ID Case amounting to Php 11. 28.                     
The final design included a triple track seal, SA/HA                 
Nano-Film Coating, and no frame extrusion. 
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