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บทคัดยอ 

งานวิจยันี้มวีตัถุประสงคเพ่ือศึกษาการจดัทํา
มาตรฐานสาํหรับกระบวนการผลิตแชมพูในโรงงาน
เครื่องสําอางเพื่อการปรับปรุงประสิทธิภาพในเรื่องของ 
Right First Time ขอบขายของการวิจัยจะเนนถึง
กระบวนการผลิตแชมพูในกลุมเพ่ือใหผมนุมสวย ซึ่ง
เปนกลุมที่มกีารผลิตมากทีสุ่ดของบริษทัที่เปน
กรณีศึกษา โดยจะเริ่มต้ังแตกระบวนการเตรียม
วัตถุดิบจนกระทั่งถึงการถายผลิตภัณฑไปยังถังเก็บ 
การวิเคราะหลักษณะขอบกพรองและผลกระทบ 
(Failure Mode and Effect Analysis, FMEA) และ 
แผนภูมกิารวิเคราะหเหตุและผล (Cause and Effect 
diagram) ไดถูกนาํมาใชในการวิเคราะหและระบุถึง
ปญหาในกระบวนการผลิตแชมพู จากการศึกษามีการ
พบวามีปญหาหลักๆที่สงผลถึงเรื่อง Right First Time 
อยู 4 ประการ ซึ่งก็คือ 1.คุณภาพของวัตถุดิบในการ
ผลิต 2.ความบกพรองของวิธีการทํางาน 3.ความไม
เที่ยงตรงของเครื่องวัดน้ําหนกัในหมอผสม 4.ความ
ผิดพลาดจากคน ปญหาเหลานีไ้ดนาํไปสูปญหาใน
เร่ืองของ Right First Time และ ระยะเวลาในการผลิต 
ซึ่งสงผลกระทบตอประสิทธภิาพของการผลิต จากผล
การวิเคราะหนําไปสูการจัดทําขั้นตอนมาตรฐานซึ่ง

เปรียบเสมือนเปนตัวควบคุมคุณภาพในกระบวนการ
ผลิตแชมพู ผลจากการทาํขั้นตอนมาตรฐานนีไ้ดชวย
ใหเร่ืองของ Right First Time ในการผลิตปรับปรุงจาก
รอยละ 60.12 ไปเปนรอยละ 78.24 และระยะเวลาใน
การผลิตลดลงจาก 151 นาที เปน 116 นาทีซึ่งคิดเปน
รอยละ 23.18 
 
Abstract 

The purpose of this study is to develop 
standard procedure for shampoo products in 
cosmetic manufacturing for the improvement in 
term of Right First Time. The scope of this study 
is focused on soft, clean and beauty shampoo 
production, which is the large volume shampoo 
production of the case study company that 
starts from raw material preparation step until 
discharging to storage tank. Failure Mode and 
Effect Analysis (FMEA) and Cause and Effect 
diagram are used as quality tools for problem 
identification and analysis in shampoo 
production. Based on this study, it was found 
that there were 4 major problems that impact to 
production Right First Time. They include 1. 



 

quality of raw material 2. standard procedure 
deficiency 3. inaccuracy of load cell in main 
mixer 4. human error. These problems lead to 
Right First Time and production batch time 
problem which affect to production. The result of 
analysis leads to the development of standard 
procedures which serve as quality control for 
shampoo production. This implementation can 
help improve Right First Time and production 
batch time in the shampoo production. The Right 
First Time can improve from 60.12% to 78.24%. 
Moreover, production batch time also can be 
reduced from 151 minutes to 116 minutes which 
is 23.18%. 

 
1. Introduction 

At present, the competition in many 
businesses is very intense. Companies have to 
find the way to gain more market share and 
profits to stay in the business. Manufacturing 
efficiency improving including production cost 
reducing plays vital part on any industries. 
Cosmetic industry is also one of them that can 
not survive without efficient production 
management. Since we live in global village now, 
process improvement is even more significant 
important. China and India are fast developing 
country and they have quite low cost on labor 
and many resources to develop their businesses. 
As a result, companies in Thailand need to 

develop their competition edge to compete with 
international competitors and also the local one.     
 Failure Mode and Effect Analysis (FMEA) 
is studied in this study as a tool to help 
developing process standard in cosmetic 
manufacturing to improve production 
management in terms of quality, cost and time. 
Production process will be analyzed to identify 
potential failures that affect to the product quality 
and process performance. Cause and effect of 
that failure including process control will also be 
identified and evaluated. Data collection will be 
considered and apply to achieve process 
standard of production. 
 
2. Statement of the problem 

From cosmetic plant data, it can achieve 
the Right First Time only 60.12% for Shampoo 
products which is relatively low. Viscosity, 
pH, %active, density, color standard are product 
parameters that must be controlled to get the 
right product quality and they have to be 
adjusted several time before getting the proper 
specification. This also affect to the production 
batch time since it takes a lot of time per each 
adjustment. Consequently, it impacts to the 
productivity and efficiency of cosmetic plant. 
Production batch time of shampoo products 
should be improved as well since shampoo is 
the main product of this plant. Batch time 



 

reduction can be a huge benefit to the factory. 
Energy cost such as electricity, water and steam 
will also reduce as batch time reduces as well.  

Since Right-First-Time problem can 
affect to the production batch time problem, it 
should be the focus improvement of this 
research. In addition, there are other problems 
occurred in the cosmetic plant such as machine 
break down. However, it does not influence too 
much on the factory.  

Standard procedure is needed to be 
developed for control raw material specification 
and mixing process of shampoo production to 
improve this production Right First Time. 
 
Table 1: Percentage of Right First Time of shampoo 
products 

 
 
Table 2: Production batch time of shampoo products 

 
 
3. Research Methodology 

Process FMEA is applied to eliminate or 
minimize all possible causes that have impact to 

Right First Time problem in shampoo production. 
Process FMEA Table will be used in 
documentation and facilitating the FMEA 
process. The FMEA concept is “team 
approach”, so the FMEA team must be cross-
functional and they must be willing to contribute 
to the project. The team in this study consists of 
production engineer, process development 
supervisor, product development supervisor and 
quality assurance supervisor.  

FMEA team members will brainstorm all 
potential causes of failure for each process step 
of shampoo production process that affect to 
Right First Time problem. This process will be 
facilitated by using process flow chart of 
shampoo production. Cause and Effect diagram 
technique will be used to categorize the team’s 
ideas. The ideas would be classified into 5 
categories of cause and effect diagram – 
material, man, measurement, method and 
machine. The information from this analysis will 
be used to fill in the columns of the process 
FMEA table in relationship to the potential effects 
of failure and current process control. 
Recommended actions need to be filled in 
process FMEA table. Responsibility and Target 
Completion Date is also important when 
assigning to appropriate team member. 



 

 

Figure 1: Process flow chart of shampoo production 

Figure 2: Cause and Effect Diagram 

Since the case study company has their 
own evaluation criteria about the score of 
severity, occurrence and detection, the author 
will use those criteria in rating the score in order 
to prevent the confusion when implement this 
FMEA process to the case study company.  

Table 3: Severity evaluation criteria 

 

Table 4: Occurrence evaluation criteria 

 

Table 5: Detection evaluation criteria 

 

 The FMEA team agrees to pursue 
failures on RPN value > 18 based on maximum 
score for the RPN is 125 (5*5*5 from severity, 
occurrence and detection). In addition, RPN 
score at 18 come from acceptable level of 
severity at 2, occurrence at 3 and detection at 3. 
It means that the RPN of failure that has higher 
score than 18 must be addressed and taken into 
consideration to find solution and improvement. 

 

 



Table 6: Example of process FMEA for shampoo production 

 

 
 



Table 7: Summary of process FMEA that the RPN value 
is higher than 18 

 
From Summary of process FMEA that the RPN 
value is higher than 18, 15 items of high-risk 
area are addressed. Therefore, the FMEA team 
can have meeting to take proper actions to find 
the solutions for those failures. At last, the action 
plan is created for each related departments. In 
addition, items and standard procedure column 
of action plan in table 8 are represented as the 
action to improve the failures in table 7 and 
standard procedure generated to solve the 
problems respectively.  
 
 
 
 
 
 
 
 
 
 

Table 8: Summary action for FMEA project 
 
Production 

 
Quality Assurance 

 
Process Development 

 
 
After the recommended actions are finished, the 
FMEA team implements them in shampoo 
production. The team collects the data of Right 
First Time problem in shampoo production and 
compares with before implement the 
improvement. 
 
 
 



 

4. Results 
Prior to FMEA implementation, shampoo 

production in this case study achieves the Right 
First Time only 60.12% of total batches. After the 
FMEA implementation, this shampoo production 
can achieve the Right First Time target at 
78.24% of total batches. Moreover, production 
batch time also reduce from 151 to 116 min after 
the implementation. Production can save time 
from quality control time because of higher Right 
First Time achievement. This will lead to batch 
time reduction for shampoo production. As a 
result, this company can save production batch 
time for 23.18% when compare with prior to the 
implement starting. Therefore, this 
implementation can help improve Right First 
Time and production batch time in the shampoo 
production. This will lead to reduction of 
production cost and help the company has more 
competitive power to compete in the market and 
gain more profit. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Comparison of Right First Time between 
before and after the implementation 

 

 
Figure 4: Comparison of production batch time between 

before and after the implementation 
 
5. Conclusion 

Main problems of shampoo production 
are quality of raw material and standard 
procedure deficiency which can be controlled 

% Right First Time before implementation

60.12%

39.88%

Right First Time Non- Right First Time

% Right First Time after implementation

78.24%

21.76%

Right First Time Non- Right First Time



 

and improved by these new standard 
procedures. 
The standard procedure for shampoo 
production would be summarized as following. 

 Surfactant 
1. This raw material needs to be completely 

dissolved in order to let shampoo has its 
fully cleansing property, so the 
procedure to ensure surfactant 
dissolution is generated. 

2. In order to improve Right First Time of 
shampoo production, surfactant must be 
added at 12.2%.  Standard procedure 
for percentage of active measurement 
for surfactant would help team to know 
amount of surfactant that would be 
added in the production. 

 Preparation of suspending agent 
The preparation process of suspending 
agent must cover an alternative material 
problem. Since the alternative material is 
quite hard to dissolve in the mixer, new 
standard procedure for preparing this 
material has to be generated. 

 pH modifier 
Standard procedure for % pH modifier 
measurement would help control pH 
modifier specification and improve Right 
First Time. 

 Functional material 

This material will help shampoo provide 
conditioning effect to consumer. The 
right amount of functional material can 
be added into main mixer by new 
standard procedure. 

 Viscosity modifier 
1. To improve Right First Time for shampoo 

production, viscosity modifier needs to 
be controlled at 25%. The new mixing 
procedure can help team to control this 
material. 

2. The procedure for percentage of 
viscosity modifier measurement is 
generated. 

 Amount of water 
Amount of water for flushing in the 
shampoo production can lead to 
inconsistent of %AI in shampoo batch. 
Therefore, team will pre-weigh water for 
flushing in shampoo batch follow by new 
standard procedure instead of flushing in 
different amount as operators usually do. 

From implementing these standard procedures, 
there is improvement in term of production Right 
First Time and production batch time. Base on 
the result, Right First Time of this shampoo 
production has increased from 60.12% to 
78.24%. Moreover, Production batch time is also 
reduced from 151 minutes to 116 minutes which 
is 23.18% batch time reduction. From these 



 

results, Right First Time and production batch 
time have improved significantly when compare 
with prior to the implementation.  
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