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ABSTRAK

Kualiti dan kuantiti adalah elemen utama yang membantu syarikat untuk terus bersaing
dengan yang lain. Teknologi terus meningkat dari hari ke hari dan ini secara tidak langsung
menyumbang kepada peningkatan permintaan pelanggan. Pembuatan kejat dapat membantu
mengurangkan kos, pembaziran, masa menunggu, kecacatan dan meningkatkan kepantasan
penghantaran produk. Projek ini bertujuan untuk menganalisis aliran produk di jabatan sub-
pemasangan Dormakaba Production Malaysia Sdn Bhd, yang terletak di Cheng, Melaka.
Pernyataan masalah dalam hal ini adalah bagi pihak pengurusan untuk mewujudkan alat visual
untuk proses baru industri tuangan yang merupakan proses sub-pemasangan. Proses sub-
pemasangan adalah proses baru dalam Dormakaba Production Malaysia Sdn Bhd dan
pembuatan kejat perlu diterapkan untuk meningkatkan produktiviti untuk merealisasikan
produk mereka. Tidak ada pautan kawalan produksi dan penjadualan seperti perencanaan
produksi dan peramalan permintaan terhadap penjadualan pengeluaran menggunakan
parameter operasi untuk sistem pembuatan yang menentukan kadar produksi. Objektif utama
projek ini adalah untuk menyiasat proses semasa setiap model di jabatan sub-pemasangan
berdasarkan matriks keluarga produk, untuk mengenal pasti model yang perlu menjalankan
alat ramping untuk mengurangkan kos, pembaziran, masa menunggu, kecacatan dan kelajuan
penghantaran produk dan untuk mengembangkan Pemetaan Aliran Nilai (VSM) untuk model
yang dipilih. Jumlah nama stesen / model seperti SAS, MSB, omboh and galas dianalisis
berdasarkan proses bilangan, kuota per shif, berat kasar (kg) dan tenaga manusia di jabatan
sub-pemasangan selama 9 bulan yang lalu. Masalah seperti Standard Work sheet yang tidak
cekap dan kemacetan proses dianalisis. VSM masa depan diciptakan, peta kawasan kerja
disusun semula dan reka bentuk alat sokongan plat bawah dibuat untuk mengurangkan masa
kitaran dan waktu tunggu. Pelaksanaan alat pembuatan kejat ini meningkatkan peningkatan

produktiviti proses sub-pemasangan di Dormakaba Production Malaysia Sdn Bhd



ABSTRACT

Quality with gquantity is the key element that helps the company remain in competition
with others. Technology continues to rise day by day and this indirectly contributes to client
demands rising. Lean manufacturing can help to reduce the costs, waste, waiting time, defect
and improve product delivery speed. This project seeks to analyse the product flow in an
assembly line of Dormakaba Production Malaysia Sdn Bhd, located in Cheng, Melaka. The
problem statement in this is for management to establish a visualized tool for the new process
of casting industry which is sub assembly process. The sub-assembly process is a new process
in Dormakaba Production Malaysia Sdn Bhd and therefore lean manufacturing need to be apply
to improve the productivity for their product realization. There is no links production control
and scheduling functions such as production planning and demand forecasting to production
scheduling using operating parameters for the manufacturing system which determines the
production rate. The main objectives of this project are to investigate the current process of
each model in sub-assembly department based on the product family matrix, to identify the
model that need to carry out lean tools to reduce the cost, waste, waiting time, defect and
product delivery speed and to develop the Value Stream Mapping (VSM) for selected model.
The total station name/model such as SAS, MSB, Piston and Bearing is analysed based on the
number process, quota per shift, gross weight (kg) and man power in sub-assembly department
for past 9 month. The problem such as inefficient Standard Work sheet and bottleneck of
process was analysed. The Future VSM was created, the map of work area is restructured and
the design of base plate supporting tool is created to reduce the cycle time and waiting time.
This implementation of lean manufacturing tool increased the productivity improvement of

sub-assembly process in Dormakaba Production Malaysia Sdn Bhd.
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CHAPTER 1
INTRODUCTION

1.1  Background

In today’s rising competitive world, it is very important for manufacturing and service
industry to constantly develop. Quality with quantity is the main element which helps company
to stay compete with others. Technology keep rising day by day and this indirectly leads the
rising of customer demands. Parihar et al. (2012) found that many company and organizations
has realized that quality is the most important competitive tools especially for product and
service development. In order to stay in this competition of the current markets, manufacturing
companies need to analyse, evaluate and continuously improve their manufacturing systems.
In order for this to happen, the application of Lean is needed so that any problems, improvement
and opportunities can be recognised (Mitrogogos et al 2018). Liker and Lander (2007) stated
that during late 1980’s, International Motor Vehicle Program in Massachusetts Institute of
Technology (MIT) invented the term “lean production”. However, in early 1950’s, the first
idea was originate by Taiichi Ohno of Toyota Motors. There is a lot of varieties of Lean
Manufacturing (LM) tools and techniques which are very useful such as Value Stream Mapping
(VSM), Quality Circle, Plan Do Check Action (PDCA), 5S housekeeping, 5 Whys, Total
Productive Maintenance (TPM), etc (Netland et al 2016).



Lean also mainly focus on any cost reduction by eliminate the non-value-added
activities which by apply, identify and eliminate waste from each procedure in the production
chain including the time, motion, energy and resources (Choomlucksana et al, 2015).
Manufacturing organizations can be more competitive, productive and more profitable by
focusing on reducing and eliminate the waste (Gunaki and Teli, 2015). Lean is very useful in
term of assisting and eliminating waste which is then can improve the cost and production time.
With a very little inventory, lean manufacturing has high service demands as well as
throughput. Waste include the excessive amount of equipment, materials, working time and
parts which is very important in any production. Although, many organizations have the
availability and knowledge in operation management and resources, they still struggling to
become lean (Nguyen et al 2016). Therefore, it is very important for them to evaluate the
current operation in their system and operation. There are 7 type of waste that usually take
place which are Transportation, Inventory, Motion, Waiting, Over-processing, Over-
production and Defect (Rajule et al. 2018).

To make sure any industry or organization to keep compete, surviving and growing,
they must make sure that their product, design and service is better. To achieve this, lean
manufacturing practice need to be used so that operational performance can improve better.
Rajule et al. (2018) also stated that unsuccessful Lean may happen if the application is poor
and have only partial vision. The study is conducted at Dormakaba Production Malaysia Sdn
Bhd. which is one of the casting industry and a multinational manufacturing company with
worldwide operation. This study is about productivity improvement for sub-assembly process

in casting industry using lean manufacturing tool method.



1.2 Problem Statement

One of the most important things for any company to keep competing and surviving is
to always meet their customer’s demand. Product realization process can been affected by the
nature of the market. Therefore, it is important for companies to do improvement in their
productivity for their product realization process. The problem statement in this research of
lean manufacturing and productivity improvement is for management to establish a visualized
tool for the new process of casting industry which is sub assembly process. Based on the Table
1.1 and Figure 1.1 below, it is shown the total number product/model in sub-assembly
department with different number of process, quota per shift, gross weight (kg) and man power
for the past 9 months. Because this is a new process, Dormakaba Production Malaysia Sdn Bhd
has been under continuous pressure especially to reduce the costs, waste, waiting time, defect
and improve product delivery speed. There is no links production control and scheduling
functions such as production planning and demand forecasting to production scheduling using
operating parameters for the manufacturing system which determines the production rate. Thus,

this study is needed to solve this problem.

Table 1.1: Total station name/model run with the number process, quota per shift, gross
weight (kg) and man power in sub-assembly department for past 9 month.

(Source: Dormakaba Production Malaysia Sdn Bhd).

QUOTA | GROSS
STATIONNAME/ | MATERIAL |PROCESS| PER | WEIGHT P('\)AVCER
MODEL RUN SHIFT (KG)
Spring adj. Screw assy | 28140903150 5 1000 64 1
ts73v bl
Spring adj. Screw assy | 28140901150 5 1600 93 1
ts83 bl




Spring adj. Screw assy | 28140904150 1600 93
ts83 en 2-5 bl
Spring adj. Screw assy | 24336402150 1000 64
ts92 — new
Spring adj. Screw assy | 24305501150 2300 128
ts93 en2-5
Spring adj. Assy ts73v | 28131004150 1000 64
- new
M 28227101150 4800 237
M 24335501150 1260 100
ts91/92
Damping piston assy | 24500506150 1170 202
ts90 fork pusher
Opening piston assy | 24500806150 1170 163
ts90 fork pusher
Piston assy 7/8600 9800008200150 1650 145
R UN'vE
Bearing housing assy | 9800008210060 1300 77
700/8600 sta
Bearing housing assy | 28140604150 100 9
ts83/73v bl-nanfang
Bearing housing assy | 24500402150 1100 63
ts90 bc
Bearing housing assy | 24500403150 1100 63
ts90 (O-ring fx428 w)
Pinion bearing bottom | 24300402150 100 12
assy ts93 ansi 1-5
Pinion bearing top | 24303001150 100 12

assy ts93 en5-7




Bearing housing assy | 9800008085020 600 46
8900

Bearing housing assy | 25300402150 800 47
gr400 (nanfang)

Bearing housing assy | 25300401150 200 24
gr500

Bearing housing assy | 24120401150 200 10
ts83/89

Bearing housing assy | 9800008200320 1300 77
7400/8600

Bearing housing assy | 24500401150 1100 63
ts90

Bearing housing assy | 24335401150 1200 68
ts92

Pinion bearing bottom | 24306301150 2300 136
assy 2-5

Pinion bearing top | 24306301151 2300 128
assy 2-5

Bearing housing assy | 28140604150 1200 71
(bl) 2/1865 (ts73bl)

Bearing housing assy | 28140601150 3200 166

ts83/73v bl
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1.3  Objectives

The objectives of this project are as follows:

e To investigate the current process of each model in sub-assembly department
based on the product family matrix

e To identify the model that need to carry out lean tools to reduce the cost, waste,
waiting time, defect and product delivery speed.

e To develop the Value Stream Mapping (VSM) for selected model.

1.4  Scopes

The scope of this project are as follows:

e This study was carried out only at the sub-assembly department.

e Only product, model and activities that involved in sub-assembly department

e The analysis of the lean manufacturing tools was based in the current sub-
assembly process.

e Only one model is used for lean manufacturing tools.



CHAPTER 2

LITERATURE REVIEW

2.1  Company background and Introduction

Dormakaba Production Malaysia Sdn Bhd is an enterprise based in Malaysia which its
main office is in Melaka. The Enterprise currently operates in the field Door Closer,
Aluminium Casted Body and Accessories. The company was founded on February 08, 1995.
The latest annual report from the company reveals a 28.73% rise in net sales revenue in 2018.
Its total assets declined by 9.8% over the same period. Dormakaba Production Malaysia Sdn
Bhd has increased the net profit margin in 2018 by 0.21%.

This chapter discusses the literature of lean manufacturing, quality and its detailed
principle. Moreover, this chapter provide a short review of the Lean tools and techniques such
as Product Family Matrix, Time Observation Sheet, Standard Work Combination Sheet,
KAIZEN and Value Stream Mapping (VSM).

Quality is very important especially in today’s competitive market because it is the
main key to ensure the development of product and service that can lead to success (Andrés-
Lopez et al 2015). To understand and involve the employees toward a successful goal is by set
the quality system in clear direction for any organization to follow. The term “doing right at
the first time” is very important especially in eliminating early stage waste. Boztinaztepe and
Canan (2008) stated that defect on product sometimes can be detected before sending it to the
customer but unfortunately this process is wasteful because it still needs to be fix. Although

the defect on product is detected at early stages, still the company may losses their existing and



might also potential customers (Parihar et al., 2012). Quality management helps to improve
quality planning, control, assurance and improvement within the organizations. These
components helps to improve the quality of product and process which the will lead to the Total
Quality Management (TQM). Al-lIbrahim (2014) found that TQM is a structured system as
shown in Figure 2.1 and Figure 2.2 below which helps to integrate the business environment,
improvement, development and maintenance while organizational culture is changing to meet

internal and external satisfaction of customer and also suppliers.

Customer
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Figure 2.1: TQM structured system model.

(Source: Al-lbrahim, 2014).
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Figure 2.2: Principle of TQM

(Source: Ibrahim, 2014).



The application of Lean is needed in order to make sure the quality of product and
services is the best so that any problems, improvement and opportunities can be recognised
(Jaafar et al, 2015). The definition of leans is manufacturing without waste. Lean has a positive
feedback in industry with many successful cases that is recorded in the literature (Hines et al.,
2008). There are seven types of waste which include overproduction, waiting, Inappropriate
Processing, Transportation, Unnecessary Motion. Unnecessary Inventory and Rework.
A.Rahman et al. (2013) found that many companies still struggling to become lean although
they have wide resources and knowledge. The ultimate objective of lean manufacturing are to
reduce any waste in human effort, inventory, market, stock and customer demand and ensure
the product is efficient and economical (Singh et al., 2010). Lean manufacturing helps to
control the value added and non-value added activities to the process .Lean manufacturing is
mainly focus on efficiency to make sure that produce product or services is in the lowest cost
as possible (Antony, 2011). There were five lean principle and approach that is recommended
for project implementation in every organization which Specify Value, Identify the Value

Stream, Flow, Pull and Perfection (Nikiforova and Bicevska, 2018).

2.1.1 Specify Value

Specify value means that any organization need to discover what is the value that is
creates for customer in development or supply chain of project. Pearce et al. (2018) investigated
that this first step is very crucial in lean thinking and need to be done with a conscious and
precise define value when dealing with customer in terms of specific product capabilities and
price offered. To achieve this, organization need to ignore any existing technologies or assets
and need to rethink the firm’s product line with dedicated and strong product teams. Therefore,

it is really important to create a clear view to make sure they know what is really needed.
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212

Value Stream helps to create a visualized activities and process in the organization.
Discovering the entire values stream of each product and family is the second step in lean
thinking. It set all the specific action and product that is necessary which bring through the
three critical management of task in any business. Based on Rohani et al (2015), Figure 2.3
shown the example of Value Stream Mapping. The first one is problem solving task which
started from concept to production launch through detailed engineering design. The second one
is information management task which it takes from order taking to delivery through the

detailed scheduling. The third one is physical information task which started from raw

Identify the Value Stream

materials to the customer with finished product.

There were three types of action that will occur in value stream which are:

Lot of steps will be found to clearly create value.

Lot of steps will be found to create the non-value but it can’t be avoided

with the current production and technologies assets.

Lot of additional steps will be found to avoid immediately and create the

non-value.
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Figure 2.3: Example of VSM.

(Source: Rohani et al, 2015).

11




2.1.3 Flow

Flow is a step requires a complete rearrangement of the furniture and also to reduce the
amount of variation for the output and process with the work instructions. Flow create a cellular
design compare than a traditional straight line which helps to utilized people and
communication much better (Parv, L, 2017). This principle is stated that when you focus on
the product and its needs, things become much better compare with the equipment or the
organization. This is because all the activities are needed to order, provide and design a product
that occur in continuous flow. However, the main problem is most people things that
performing in batches is the best whereas rethink the task is more efficient and might permit
continuous flow. Flow thinking is counterintuitive and the lean alternative is to redefine the
department, firms and work of functions. This leads to a positive contribution to value creation
and make the employees to have interest to make value flow because of the real needs at every

point along the stream.

2.1.4 Pull

A pull system is simple and flexible method which balance and control the flow of the
resources. The production and service is based on the customer demand compare that the
forecasting. Blair (2010) found that pull can schedule, design and make what customer really
need. The company or organization will let the customer to pull the product from them rather
than pushing the products which is often unwanted to the customer. This indirectly will make
the customer demand become more stable because they can get what they want straight away.

12



2.1.5 Perfection

Perfection is a continuous result improvement even in case of success because lean
principle facilitates striving for perfection. There is no end to the process of reducing the time,
effort, cost, mistake and space while offering a product nearly what customer wants (Pérv,
2017). The most important things in perfection is transparency and it is easy to find better ways
to create value. Moreover, perfection helps employees to keep making improvement and this

is a key feature for lean work and effort improvement.
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2.2  Product Family Matrix

2.2.1 Concept of Product Family Matrix

For grouping products into groups, a Product Family Matrix may be used. It indicate
which process steps are used by each product. Look for groupings of common steps of the
method, then. The groupings are the families of items. According to Duggan (2018), the
process phases are arranged with the last downstream processes by flow order. Downstream
steps are phase steps that are closer to the client. For product families, by creating detours and
arranging for the use of portable equipment, workflow layouts can be designed to accommodate
minor variations in the workflow. Families with goods do not have to serve the same demand.
Think in terms of processes exchanged, not markets shared. Table 2.1 below shows the example
of Product Family Matrix (Chaple and Narkhede, 2017).

Table 2.1: Example of Product Family Matrix
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2.2.2 Creating Product Family Matrix

It is important to take some time up front in order to define the product family for
research and develop in order to achieve full benefits from the value stream mapping efforts
(Bérring et al, 2017). The fundamental principle is higher volume goods is prioritized for

enhancement. There are 2 steps for doing the product family matrix which are:

1. Collect data on production performance, both in delivered units and sales figures. The
data is recommended to collect between 6 to 12 months.
2. In an attempt to define where to concentrate first, construct a Pareto map with this

information for example that has highest volume products.

2.2.3 Product Routing Matrix

Another method that can be used if the results of the product quantity matrix are
inconclusive is the product routing matrix. The product routing matrix supports how the
process passes through each product family. The product can be grouped together and one set
of value stream maps covering both products can be generated. The product routing matrix of
the metal fabrication process is shown in Table 2.2 below (Rasi et al, 2014). The Table shows
the eight goods and the procedures that each object requires to go through. Three products, for
example; Hook ABC Suspension LV, ST LTG Bracket (Short Arm), and ST LTG Long
Bracket (Long Arm) have passed through comparable processing steps and standard

equipment.
Table 2.2: Metal Manufacturing Product Routing Matrix
Qry. PRD_J;I._'L-—_r_h_ —— :I_{UCHS Curting | Seamping | Rolling | Threading | Welding | Plarting | Assembly | Resapply
77000 | Hook ABC Suspension LV T x [ = | X ] X X
52000 | Bolt & MNut GVD HRH Dig 58" x 7" X
42000 | Band Universal 7.5m & $m X X X
32000 | STLTG Long Bracket (Long Armm) x | x | x | x X
31000 | StayRod 2.3mx 19mm X X X X
20500 | Bow With Thimbis X x x x
20000 | Triangular Bracket For HV ABC X X x
26500 | STLTG Bracket (Short Arm) x | x | x | x X




2.3 Time Observation Sheet

A basic and often-used tool for lean practitioners is the time observation sheet which
also referred as a process study form. The Time Observation Sheet is used to observe the cycle
times of the regular work measures (Starovoytova, 2017). The type serves several purposes in

combination with a stop watch, including:

e Facilitating direct process observation such as one form per operator.

e Requiring the identification of the smallest measurable part tasks, operator and system
time separation.

e Task times for recording components which may sometimes be grouped, if appropriate.

e Encouraging multi-cycle observation to help assess the lowest repeatable cycle times.

e Highlighting the difference in cycle time with the same and different operators and
giving insight into the variability causes.

e Enabling waste to be detected.

e Facilitating the growth of standard work.

16



According to Brown (2020), time observations are a unique way of recording an entire
process in a manner that is thorough and objective, from setup to cleanup. On the other hand,
time studies essentially document the amount of time needed for such processes to be
completed. Additionally, within each element, time studies start and stop, while a time

observation records the entire process. Table 2.3 shows the example of Time Observation
Sheet.

Table 2.3: Example of Time Observation Sheet

Time Observation Sheet

|Project Area | Machine Date

Companent Comporem
w0 Task 1 2 3 4 5 L] 7 B #_| 10 Tk d vt Paints Obwsrved

[N [T P I (]

TIME FOR 1 GYCLE
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2.4 Standard Work Combination Sheet

The number of separate operations that each worker should be assigned must be
determined after deciding the manual process time and cycle time for each operation. At the
same time, it is important to establish the order of actions that each worker must perform within
a given cycle time. Lu et al (2014) stated that a Standard Work Combination Sheet is a common
work method that is based on the type of time observation and defines the sequence in which

machines are visited and the relationship between operators or machines.

As a basis for allocating the function of the time observation form, Standard Work
Combination Sheet uses takt time. In addition, this step visually differentiates between operator
and machine operation. It also reveals issues related to the operator and computer combination.
During a work cycle, the traditional work combination table schedules the work of one
operator. It is therefore primarily useful for manual cyclic work that repeats almost identically
for each component generated. All assembly procedures are prime examples but other manual

methods which are mainly cyclic may also be included.

24.1 TAKT Time

The rate of production in harmony with the pulse of customer orders is TAKT Time.
"TAKT' is the German term for a musical beat or rhythm (Pereira et al, 2016). As the metronome
holds the beat for music, working to TAKT time maintains the beat for consumer demand. This
results in a constant and smooth flow of products. TAKT time is not measured or observed but
determined by the performance required as the quotient of the available time. The management
of TAKT time output makes it possible to detect any irregular condition and respond
accordingly. There are many concepts to define and measure the output rate to understand total
cycle time, activity cycle time, operator cycle time, machine cycle time, end-of-line rate, TAKT
time and pitch. The total cycle time is the time from when the raw material enters a plant to the

shipping of a finished product.
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2.4.2 Creating Standard Work Combination Sheet

Different ways of research carry together the collected data. For deciding whether there
is any substantial amount of waste in the delays between separate process phases, the
Combination Sheet can be very useful. In order to solve such problems, it can also provide a

clear example of the kind of direction the organization wants to operate in.

The time needed for human movement, as well as machine movement, all based on
TAKT time are the most significant points reported in the Combination Sheet. The organization
will calculate just how much an individual worker is responsible for with the correct use of a
Combination Sheet and if an employee is overburdened by their current duties, it will become

more apparent.

It may also demonstrate whether a specific employee might be best used. It's not
unusual for a business to not realize that one of its staff is substantially underutilized, spending
even less time doing real work than the suspect. Also, in a smaller company with more

supervision, it's always possible for these concerns to slip through the cracks.

But when everything is properly registered and accounted for, you will have all the data
right in front of you using all the appropriate resources to build a structured working
environment. Table 2.4 below shows the example of Standard Work Combination Sheet

(Puvanasvaran, 2018).

Table 2.4: Example of Standard Work Combination Sheet
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248 KAIZEN

KAIZEN is basically means “improvement” and its policy calls for relentless efforts to
boost involving everyone in the organization, including administrators and staff. KAIZEN is a
Japanese word that means constant gradual, orderly and improvement. The KAIZEN business
strategy includes everybody in an organization working together to achieve improvements
without large investments in capital (Ravee, 2014). KAIZEN philosophy is continuous
improvement oriented towards the reduction of waste in all processes and organizational
methods, beginning with the GEMBA. The principle of KAIZEN are human resources is the
most important asset to the company. Next, the processes must develop by incremental
development rather than drastic reform. Lastly, the progress shall be based on statistical or

quantitative method efficiency evaluations.

2.4.8.1 KAIZEN key features

1) Improvements are based on many, minor changes rather than the radical changes that
could result from the Research and Evolution.

2) As the ideas come from the workers themselves, they are less likely to be radically
different and therefor it is easier to deploy.

3) Small improvements are less likely to require significant capital investment than major
changes to the processes.

4) The ideas originate from the skills of the local workers and not from the use of R&D,
consultants or equipment that may be really costly.

5) All workers should be actively searching for ways to enhance their own results.

6) It helps encourage employees to take ownership of their work and can help strengthen

the team's work and enhancing workplace motivation.
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2.4.8.2 KAIZEN strategy

The Kaizen approach involves other approaches and techniques essential for the
effective implementation of the strategy in an organization (Markulik, 2016). Kaizen
Management System (KMS) creates a wholesome system by integrating both methods and
tools. It is a system for an organization's long-term growth. All workers and their creativity are
included in the key tools, setting all procedures, zero tolerance to all errors and faults,
productive use of equipment and technology, use of lean production systems and Quality Cost
Delivery (QCD) which is shown in Figure 2.4 below (Cierna et al, 2016). It has four
fundamental pillars which are Total Flow Management (TFM), Total Productive Maintenance
(TPM), Total Quality Management (TQM), Total Service Management (TSM) and its distinct
thinking is related to Total Change Management (TCM). The key objective of KMS is to
continuously boost the supply of materials and subcontracts to meet the needs of customers
(Nenadal, 2015).

= GP smwey) G =

I

Figure 2.4: Kaizen Management System

(Source: Cierna et al, 2016).
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2.4.8.3 Toyota Production System

Paraschivescu et al (2015) claims that the accomplishments of Toyota Company known
as Toyota Production System can be found in the best practices in the field of Kaizen theory.
The Toyota Production System became the foundation for Lean Manufacturing, and since the
early 1990s, Six Sigma philosophies have been prevalent in the industry. The Toyota
Production System contains 14 management principles which can be correlated into 4 keys
categories of Philosophy, Process, People and Partners and Problem solving as shown in Figure
2.5 below.

Kaizen

& / Problem ent Ragi

O -

M) Solving Ask “Why 7" Uil The True Root Cause s Found

o UNUOUS

G Improvenment
LiFgtong Learning

Philosophy

{Longterm Thinking)

Figure 2.5: 4 Keys Categories of Toyota Production System

(Source: Paraschivescu et al, 2015)
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2.4.8.4 Example of KAIZEN analysis tools

A Successful KAIZEN activity has three important factors. First of all, all the
employees at Gemba which are the workers at the Production site must grasp the principle of
KAIZEN and be optimistic and enthusiastic about the benefits from practicing KAIZEN
activity vigorously. Secondly, top management needs to understand, promote and learn how to
better assess the outcome of the KAIZEN efforts of the employees which only the introduction
of KAIZEN activities at the workplace can lead to a false sense of the achievement, without
quantifiable results. Thirdly, based on Shettar et al. (2015), everyone involves must understand
and practice KAIZEN techniques on a daily basis and also need to understand the spirit and
philosophy that underlies it. The concept of KAIZEN is composed of four elements which are
quality, effort, willingness to improve and communication. Figure 2.6 below shown the
example of KAIZEN.

p———
Protium BRrcty (om e | Fummny  (Nom e e i T R e ok

Pton Rod Liamping Manyally Piton Rod Clamping using Preumatic (ydinder
High fatigee to operator ow Fatigue to operator
Cycle Time-72 Secs Cycle Tume- &0 Secs

Figure 2.6: Example of KAIZEN

(Source: Shettar et al., 2015).
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2.4.9 Value Stream Mapping (VSM)

According to Pambhar and Awasthi (2017), Value Stream Mapping (VSM) can be a
business planning and communication tool to lead the change in process. The goals and
objectives of VSM are to discover and observe the material flow from raw material to final
customer in real time. VSM also helps visualize any losses in the process by using symbols as

the representation of the process visually and clearly (Forno et al., 2014).

By creating VSM, it allow company to document current inventory levels, cycle times
and production lead time. This helps to identify the ration of any value added to the total lead
time of the service or product and indirectly creating a vision for ideal value flow. This process
of documenting relationship is very important in VSM. This is very different with other
mapping techniques which has only map product flow (Muniyappa and Prasad, 2014).

According to Yuvamitra et al. (2017), VSM is an essential tools for these reasons:

1) The information of the material flow in VSM helps to visualize the multiple
process including the overall manufacturing material flow instead of single
operation.

2) Any problem areas, waste and source of waste also can be identified by using
VSM.

3) VSM is served as a blueprint for Lean application.

4) It shows the linkage or relationship of the material and information flow.

5) VSM can be also been use as quantitative or qualitative tools and it ties the Lean

techniques and concept together.
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2.4.9.1 Value Stream Mapping analysis tools

Construction of VSM requires three steps which are current, future and next future state
as shown in Figure 2.7, 2.8 and 2.9 below. Akgagiin (2012) investigated that improvement
efforts may be based on those by drawing and examining the current state map areas which
will give process flow the greatest benefit. In addition to priority incremental improvements,
VSM can be used as a Continuous Strategic tool for change, by building an optimistic future
state focused on the principles of Lean Manufacturing. The Future state map is the basis for a
long-term improvement plan that can be implemented within an organization and their supply
chain. Production value is defined as a capability offered to a customer of the highest

performance, on time and quality at a fair price (Xia and Sun, 2013).

Problem
definition

Implementation
and ‘continuous
improvement

Preparation of
current state map

Creation of
future state
(lean) map

Analysis of current state
map and formulation of
lean process strategies

&-—

Figure 2.7: VSM Steps

(Source: Jeong et al, 2016).
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Figure 2.8: Current state VSM.

(Source: Rajule et al, 2018)
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2.4.9.2 Value Stream Mapping Symbols

Dushyan et al (2015) investigated that the VSM symbols and terminologies for present
and future preparations of value stream mapping is shown in Figure 2.10 below.
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Figure 2.10: VSM symbols.

(Source: Dushyan et al., 2015).
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CHAPTER 3

METHODOLOGY

This chapter describes the method applied in this project. The methodology

implemented was based on previous research as highlight in the literature review.

3.1 Introduction

The methodology describes the process involved in gathering the information including
the process flow of this study and the data collection in sub-assembly process area at
Dormakaba Production Malaysia Sdn Bhd. Methodology is the specific procedures used to
identify and analyse the information in preparation for further lean manufacturing techniques.

Methodology helps in order to achieve the objectives of the project stated.

3.2 Flow chart

A process flowchart is a business process which represent the graphical view of overall

procedure involved in this study. It is used to get the detailed and top-down view on the process
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flow, procedure and event outcomes. The flow chart shown in Figure 3.1 below describes the

whole view of the development of lean manufacturing approach in this study.

Identification of problem statement

4

Literature review on productivity improvement, lean
management tool and VSM

Data collection on the company (visited company)

:

Data analysis in the company

!

Identify the product family matrix and choose one model
for each station for VSM

Develop time observation sheet for selected model

r

Develop Standard Work Combination Sheet (SWCS)

!

Develop the VSM

~

No

Yes

Documentation, Discussion and conclusion

!

= D

Figure 3.1: Flow chart of the whole view on the development of lean manufacturing for
research in PSM 1 and PSM 2.
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3.2.1 Ildentification of problem statement

A problem statement is a concise explanation of a problem to be dealt with or a
condition to be built upon. Identifying the problem statement requires listing the problem

statement, deciding the goal of the project and describing the nature of the project.

3.2.2 Literature review

Literature review consist of scholarly paper which provide the current knowledge,
analytic observations, reviewing the theoretical and also methodological that contributes to a
specific field or topic of the project. The literature review will identify, determine and provide
the historical analysis of literature research and theory. The literature review definitely
important especially on the subject of the project because it can give special emphasis on the
topic of the project. The summary of the research is drawn up and focus mainly on productivity

improvement, lean manufacturing tool and VSM.

3.2.3 Data collection

The process of collecting the data include the compilation of the qualitative and
quantitative of information on variables which the main target is analysing the outcomes and
gaining the actionable insights. The collected data in this project are more on quantitative
research because most of the data can be counted, measured and also expressed using numbers.
Table 3.1 below manufacturing information of various models of sub-asssembly department
for the past 9 months and the graph of station name/model run with the number of process.
This method can help to achieve the first objective of this project which is investigation of the

current process for each model in sub-assembly department.
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Table 3.1: Manufacturing Information of Various Models of Sub-Assembly department
(Dormakaba Production Malaysia Sdn Bhd; March 6, 2020).

QUOTA | GROSS
STATIONNAME/ | MATERIAL |PROCESS| PER | WEIGHT PL\)AV?/I;R
MODEL RUN SHIFT (KG)
Spring adj. Screw assy | 28140903150 5 1000 64 1
ts73v bl
Spring adj. Screw assy | 28140901150 5 1600 93 1
ts83 bl
Spring adj. Screw assy | 28140904150 5 1600 93 1
ts83 en 2-5 bl
Spring adj. Screw assy | 24336402150 6 1000 64 2
ts92 — new
Spring adj. Screw assy | 24305501150 6 2300 128 2
ts93 en2-5
Spring adj. Assy ts73v | 28131004150 6 1000 64 1
- new
Cushion bc valve assy | 28227101150 1 4800 237 1
pson
Damping piston assy | 24335501150 6 1260 100 1
ts91/92
Damping piston assy | 24500506150 5 1170 202 1
ts90 fork pusher
Opening piston assy | 24500806150 7 1170 163 1
ts90 fork pusher
Piston assy 7/8600 9800008200150 9 1650 145 1

31




Bearing housing assy | 9800008210060 1300 77
700/8600 sta

Bearing housing assy | 28140604150 100 9
ts83/73v bl-nanfang

Bearing housing assy | 24500402150 1100 63
ts90 bc

Bearing housing assy | 24500403150 1100 63
ts90 (O-ring fx428 w)

Pinion bearing bottom | 24300402150 100 12
assy ts93 ansi 1-5

Pinion bearing top | 24303001150 100 12
assy ts93 en5-7

Bearing housing assy | 9800008085020 600 46
8900

Bearing housing assy | 25300402150 800 47
gr400 (nanfang)

Bearing housing assy | 25300401150 200 24
gr500

Bearing housing assy | 24120401150 200 10
ts83/89

Bearing housing assy | 9800008200320 1300 ¥4
7400/8600

Bearing housing assy | 24500401150 1100 63
ts90

Bearing housing assy | 24335401150 1200 68
ts92

Pinion bearing bottom | 24306301150 2300 136
assy 2-5

Pinion bearing top | 24306301151 2300 128
assy 2-5

Bearing housing assy | 28140604150 1200 71

(bl) 2/1865 (ts73Dbl)
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Bearing housing assy
ts83/73v bl

28140601150

3200

166
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3.2.4 Data analysis

After collecting the data from the site visit, the data need to be clean and transform to
discover any useful information. For VSM, only one model has been chosen based on its
process, quota per shift, gross weight and man power. Based on Figure 3.2 below, the chosen
product for VSM implementation is Piston assy 7/8600 because it has highest process which is
9. It also has high quota per shift compare with other model which is 1650. Therefore, VSM is
needed for the model Piston assy 7/8600. This method can helps to achieve the second
objectives of this project which is the identification of the model that need to carry out lean

tools to reduce the cost, waste, waiting time, defect and product delivery speed.

Manufacturing Information of Various Models of sub-Assembly department

73v bl-nanfang I

Cushion be valve assy IR

Bearing housing assy 90 | INEES_—

Bearing housing assy 1590 bc I
Bearing housing assy 8900 IR

Total Number of Process
o - B oW & wm o a
Spring adj. Screw assy ts73v bl |G
Spring adj. Screw assy ts83 bl | INEEG_————
Spring adj. Screw assy ts83 en 2-5 bl INEEEEGEGEGG_G_————
Spring adj. Screw assy 1592 — new ISR
Spring adj. Screw assy ts93 en2-5
Spring adj. Assy ts73v - new " [
Damping piston assy 1s91/92
Opening piston assy ts90 fork pusher I
Piston-assy 7/8600 N ———
Bearing housing assy 700/8600 sta INE————
Bearing housing assy ts90 (O-ring fx428 w) I
Pinion bearing bottom assy ts93 ansi 1-5 I
Pinion bearing top assy ts93 enS-7
Bearing liousing assy gr400 (nanfang) I
Bearing housing assy 1s83/39 I
Bearing housing assy 7400/8600 EGSGG__—_————_"
Pinion bearing bottom assy 2-5 I
Pinion bearing top assy 2-5 I
Bearing housing assy ts83/73v bl IE—————

Bearing housing assy (bl) 2/1865 (ts73bl) I

Z
H
-} o
en g
& g
g o
a ‘8
3
@
SAS MSB Piston Bearing

Total Station Name/Model

Figure 3.2: Manufacturing Information of Various Models of sub-Assembly department

(Dormakaba Production Malaysia Sdn Bhd; March 6, 2020).
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3.2.5 Identify the product family matrix

VSM only focus fewer part, service, transaction or process. Product family derived
from a common or similar product platform, process and machine. It also have similar physical
characteristics and share customer segment, pricing, distribution and also promotional
campaigns. The reason why product family matrix is crucial in lean technique is because it can
segment the product/models into the right product/model families. It also maximize the lean
flow and manage the total demand for the entire product family. Table 3.2, 3.3, 3.4 and 3.5
below shown the product family matrix for SAS, Piston and Bearing. This method can helps to
achieve the third objectives of this project which is to validate the data for product family

matrix for the model.
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Table 3.2: Product family matrix for Spring Adjustment Screw (SAS).

(Source: Dormakaba Production Malaysia Sdn Bhd).

Spring | PROCESSNGSTEPSANDMacuWES |

Insert |[Insert O-|Place on| Place Drill Place | Place disc| Place Activate Place
Ad_]uSthnt pressure rng the jig |adjustment| screw retainer | washer | precision | gripper complete
Screw (SAS) | @ screw tip model in box
SAS
ts73v bl X X X X X X
SAS ts83
bl X X X X X X
SAS ts83
en2sbl| X X X X X .
SAS ts92
X X X X X X X X
—new
SAS ts93
X X X X X X
en2-5
SAS
ts73v - X X X X X
new

Table 3.3: Product family matrix for Piston.

(Source: Dormakaba Production Malaysia Sdn Bhd).

Arrange Place |insert bolt| Activate Air blow | Loadon | Load on | Load on Crimp Arrange
Piston Piston PLV roller hydraulic | PLV PLV clamping | sleeve crimping piston piston in
cylinder sleeve punch station box.
press machine
Damping
piston assy X X X X X X
ts91/92
Damping
piston assy % x X %
ts90 fork
pusher
Opening
piston assy
ts90 fork * * * * * *
pusher
Piston assy
X X X X X X
7/8600
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Table 3.4: Product family matrix for Bearing.

(Source: Dormakaba Production Malaysia Sdn Bhd).

Pick pinion Insert and Place needle Place the Blow and
Bearing bearing press O-Ring | bearing top bearing Insert O-Ring
first housing under last
Press machine
700/8600 STA X
X X X
TS83/73V BL-
X X X X
NANFANG
TS90 BC
X X X X
TS90 (O-ring
X X X X
FX428 W)
TS93 ANSI 1-5
X X X X
TS93 EN5-7
X X X X
8900
X X X X
GR400
X X X X
(NANFANG)
GR500
X X X X
TS83/89
X X X X
7400/8600
X X X X
TS90
X X X X
TS92
X X X X
BOTTOM
X X X X
ASSY 2-5
TOP ASSY 2-5
X X X X
(BL) 2/1865
X X X X
(TS73BL)
TS83/73V BL
X X X X

Noted: Last process is transfer the finished part to the box
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Table 3.5: The detail process of station name/model run

(Source: Dormakaba Production Malaysia Sdn Bhd).

STATION
NAME /
MODEL

RUN

PROCESS

PRODUCT FIGURE

e Spring adj. | 1) Left hand pick pressure disc and right
Screw assy hand pick O-ring and hold it on right
ts73v bl hand.
e Spring adj. | 2) Left hand pick the adjustment screw and
Screw assy insert into pressure disc. Right hand pick
ts83 bl O-ring and insert into the adjustment
e Spring adj. SCrew.
Screw assy | 3) Place the part downward onto the fixture
ts83 en 2-5 and right hand pick one retainer and
bl place it on the fixture and follow by
pressing the retainer with a lever.
4) Place the part in the hole facing upwards
and right hand pick two disc washer and )
follow by O-ring. Figure 3.5: SAS ts83 en 2-
5) Place the complete spring adjustment 5 bl
screw in the box.
e Spring adj. | 1) Right hand take pressure disc and left
Screw assy hand take adjustment screw. Insert
ts92 — new pressure disc on the adjustment screw
and place in on the jig.
2) Pick one washer and place it into the
adjustment screw. Pick precision tip with '
left hand and take an O-ring with right Figure 3'i;SAS 1592~
W
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3)

4)

5)

6)

hand. Place the precision tip and press
the O-ring into the O-ring groove. Place
the finished part into the box. Pick all at
the same time.

Right hand pick the finished part, check
for the O-ring before load it on the
fixture. Left hand pull the lever to
activate the gripper to lock the pressure
disc.

Right hand pick end cap and left hand
pick O-ring. Place O-ring into the end
cap.

After the torque test is done and cylinder
is going up unlock the gripper with left
hand. Right hand pick finished part from
fixture and press the finished part into
the end cap.

Place the final part in the box.

Spring
Screw
ts93 en2-5

adj.

assy

1)

2)

3)

Left hand take pressure disc and right
hand take adjustment screw. Insert
pressure disc on the adjustment screw
and place it on the jig.

Pick two washers and place it into the
adjustment screw. Pick precision tip with
left hand and take an O-ring with right
hand. Place the precision tip and press
the O-ring into the O-ring groove. Place
the finished part into the box.

Pick the finished part with right hand and
place it into fixture of the torque test.
Press the green button to start the torque

test.

Figure 3.7: SAS ts93 en2-
5
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4)

5)

Left hand pick end cap and right hand
pick O-ring.

Place O-ring into the end cap. Right hand
pick finished part from fixture and press

the finished part into the end cap.

Cushion

valve assy

Spring adj.
Assy ts73v -
new

1)

2)

3)

4)

5)
6)

Pick 12 pcs pressure disc with both hand
and placed it onto dummy.

Insert SAS Ts73 screw at the centre of
pressure disc.

RH drill the screw into pressure disc for
5mm (£1.0mm) while LH hold copper
brush to remove remaining stains at the
part.

Pick 1 pcs part at fixture and place O-
ring @8x1.5 follow by inserting washer
then used RH press the retaining ring in
with a lever.

Pick and insert O-ring @8.5x2 using RH.
Lastly, place the completed part into the

box.

O)

Figure 3.8: SAS ts73v -

new

bc

1)

Use both hand to count the screws and

drop into the chute.

Figure 3.9: Cushion bc

valve assy

40




box.

Damping 1) Pick & Arrange Piston On Work Station.
piston assy | 2) Pick & place roller into piston.
ts91/92 3) Pick & insert bolt between roller and
piston.
4) Load piston on crimping station.
5) Crimp piston by push 2 button.
6) Pick & arrange piston assy inside nylon Figure 3.10: Damping
boX. piston assy ts91/92
Damping 1) Pick & Arrange Piston On Work Station.
piston assy | 2) Pick & place roller into piston.
ts90 fork | 3) Lift piston guide, pick & insert piston *
pusher inside sleeve punch machine. ) SR
4) Pick & insert roller & sleeve pins inside Fi e 3 1: :);mpi
machine. Lift piston guide & take out piston assy ts90 fork
piston. Seher
5) Pick & arrange piston assy inside nylon
box.
Opening piston | 1) Pick & Arrange Piston On Work Station.
assy ts90 fork | 2) Pick & place roller into piston.
pusher 3) Pick & insert bolt between roller and
piston.
4) Push bolt with tools.
5) Pick & insert clamping sleeve into
piston.
6) Punch clamping sleeve with hammer & Figure 3.12: Opening
punching tools. piston assy ts90 fork
7) Pick & arrange piston assy inside nylon pusher
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Piston assy | 1) Pick & Arrange Piston.
7/8600 2) Pick & arrange PLV at piston hole.
3) Knock slightly PLV to piston.
4) Arrange piston & press PLV inside
piston by using two hand button to
activate hydraulic cylinder press Figure 3.13: Piston assy
(2 piston each). 778600
5) Pick & arrange PLV at other piston hole.
6) Knock slightly PLV to piston.
7) Arrange piston & Press PLV inside
piston by using two hand button to
activate hydraulic cylinder press
(2 piston each).
8) Air Blow & Clean Both PLV area.
9) Arrange piston assy inside nylon box.
N -
List of bearing | 1) Pick pinion bearing approx. 1 pcsand | |
which put place on work table. Ehumdebesgt oo |
needle bearing | 2) Place needle bearing on top of the
first then put bearing housing with numbering facing
O-ring: upward.
e 700/8600 | 3) Place the bearing housing under the
sta Pressing fixture. Both hand press the
e 1583/73v Press button to activate the pressing
bl-nanfang motion. Press the bearing fully and Figure 3.14: List of
e 1590 be release the push button to end motion. bearing which put needle
e 190 (O-|4) Putthe bearing housing in fixture blow | bearing first then put O-
ring fx428 the O-ring area before insert O-ring. rng
w) Insert O-ring properly into the groove.
e 93 ansi 1- Place the complete bearing housing
5 assembly inside the container.
e 1593 en5-7
e 8900
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gr400
(nanfang)
gr500
ts83/89
7400/8600

List of bearing

which put O-

ring first then

put

needle

bearing:

ts90

ts92
bottom
assy 2-5
top assy 2-
5)

(bl) 2/1865
(ts73bl)
ts83/73v bl

1) Pick bearing housing approx. 1 pcs and
place on work table. Insert O-ring into
bearing housing. Press the O-ring fully
inside the B.hsg by mean of a pressing
tool.

2) Place needle bearing on top of bearing
housing. Ensure orientation of needle
bearing is correct. (Wording on top).

3) Place bearing under press machine and
press push button with both hands.
Needle bearing were insert in.

4) Transfer assemble part to the box.

Figure 3.15: List of
bearing which put O-ring

first then put needle

bearing
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3.2.6 Develop time observation sheet

Time observation sheet is a method of gathering the data such as cycle time of the
procedure of standard work for the each of model. This data is then used for further analysation
to prove a theory or opinion and also to detect any pattern in a process. Figure 3.16 below

shown the flowchart of developing the time observation sheet.

KNIKAL MALAY
Collect the

data

Figure 3.16: Flowchart of developing the time observation sheet.
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The time observation form, also known as a form of process analysis, is a fundamental
and often-used tool for lean practitioners and the implementation of the method of continuous
time observation and not the method of work sampling. The first step is to draw the map of the
work area. Mapping the work area is a strategic tool which helps organize successfully by
providing a picture of the focus working areas. The information gather will give an accurate
idea of the areas that need to be organized step-by-step. On a Standard Work Paper, draw a
map of the working area. This is not the final edition of the Standard Work Sheet and it is
merely a working document. It also recommend to make photocopy of the prototype map
without any more markings on it so that if there is any error, this will speeds things along.

Figure 3.17 below shown the map of the work area for Piston Assy 7/8600 model.

e | PISTON ASSY

o600 STANDARD WORK SHEET Dot repre 0 dorma .

Revised

Part No

PISTON ASSY 7/8600 Assembly ( From)

PISTON ASSY || Scope Of Operation |
718600 |

Part Name

Left hand side  <qfffmmmn - Right hand side

&
©

Air
Blow

£-1
e ey

ragi Final
Assemblad process - 7 Product

.
Hydrauli¢ Cylinder PLV Hammer

Note: PLV need both side.

O
~F

Figure 3.17: Standard Work Sheet for Piston Assy 7/8600 model

Next, watch the operators to perform once see the operator do his or her job once
without having to write something, just to get a feel for the process. The operator will be an
ordinary operator running at a reasonable speed not an expert or the slowpoke. On the Standard
Work Sheet, watch the operator a second time, draw the operator's direction, and write down
process steps. Include in the notes observation points. These are unique points of change that
serve as limits between steps. They must be readily measurable, points that are discrete. This
produces continuity in how the steps are recorded, eliminating variance that makes it more

difficult to set a norm.
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Fill out the header information such the type/name of model, date, time, and person in
charge. Different model has different steps and observation points. It is very important to write
every detail for the steps to get accurate data. Write steps and observation points on the sheet
and on your clipboard, put a blank sheet of paper under the observation sheet. This will be used
to make any notes on issues the face. Collect the data by start the stopwatch at the beginning
of the process until the last process. Record between 8-10 cycles to make the accurate cycle
time for each steps. Finally summarize the data by calculate the total cycle time for each
column, average time for each row and add up all the step times to get to total cycle time for
developing the Standard Work Combination Sheet. The tallied stage times are compared with
the actual times observed. This is because sometimes the operator is specified above and
sometimes under the individual step times that are defined. If there is no special trigger that
slows things down, they will normally come out of a fairly relatively near range.
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3.2.7 Develop Standard Work Combination Sheet

Standard Work Combination Sheet is the most critical document to ensure the
successfulness of lean, quality and management tool. When any problem is discovered, the first
step that need to be confirmed is to make sure the procedures consistently followed. It also
helps to produce the TAKT Time to make sure that the process is running smoothly. Standard
Work Combination Sheet also can highlight out the incidents of waste and this indirectly helps
eliminate waste which is very useful in VSM. Figure 3.18 below shown the flowchart of
developing Standard Work Combination Sheet.

0 Gateutae
TAKT time

Figure 3.18: Flowchart of developing the Standard Work Combination Sheet
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The key details related to the Standard Work Combination Sheet is the relationship
between various parts of the working process and the pacing necessary between the different
steps involved. As the sheet name indicates, it demonstrates how the various timing values,
including the manual working time, walking time, as well as computer processing time,
combine. First the header information is fill out such the type/name of model, date, time, and
person in charge. For any individual operator working on the floor, these are further registered,
and the data is then collected through different means of analysis. For deciding whether there
IS any substantial amount of waste in the delays between separate process phases, the Standard
Work Combination Sheet can be very useful. Next, Coordinate the number with steps. Different
model has different steps and observation points. It is very important to write every detail for
the steps to get accurate data. The time taken for human movement as well as machine
movement are the most significant points reported in the Standard Work Combination Sheet.

Furthermore, the TAKT time is calculated from the data that is collected. TAKT time
is a calculation and a discipline that is focused on established and current concepts and practices
of production. The maximum reasonable time to fulfil the customer's demands is TAKT time.
In other words, TAKT Time is the pace at which the product must be produced to fulfil the
customer's needs. Make sure to calculate and clearly mark the TAKT time on the Standard
Work Combination Sheet. Knowing exactly where an employee is supposed to be at any point
in a TAKT time allows managers to get immediate help when things go south. The formula of
the TAKT time is as below:

T = TAKT time
Ta = Total Available Production Time
D = Average Customer Demand
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Summarize the data by write in the name, and get the Standard Work Combination
Sheet reviewed by the leader who is responsible for the work area. Standard Work Combination
Sheet help keep stuff going smoothly. For the professional eye the Traditional Job Combination
Sheet calls out waste accidents. When this waste is easily identified, removal of it is far more
possible. Based on data recorded in a Standard Work Combination Sheet, some examples of
waste that can be removed by some findings include the time an operator spends waiting for
the machine to complete its mission, waiting for feedback from another machine, or waiting
for another operator to perform some part of their job. This waiting is necessary often, and an
integral part of the main line of work, but the two forms of downtime can be difficult to
distinguish. This is where there is a Mix Sheet in play. It gives all the data and the current state
of the production process, including an objective summary of the individual participation of
each.
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3.2.8. Develop the Value Stream Mapping (VSM)

VSM can create a comprehensive diagram of all steps in the work process. It is a
reflection of the movement of products through your company from the supplier to the client.
VSM shows all of the critical steps taken to produce value from start to finish in work process.
It helps to imagine every mission on which the team operates and offers single status updates
on the progress of each assignment. The flow chart shown in Figure 3.19 below describes as

the whole view on the development of VSM.

Gather
Preliminary
Information

)

I

Collect the
Data

I

il

Figure 3.19: Flow chart of the whole view on the development of VSM.
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Before creating VSM, this following information need to gather first:

e Station Name / Model Run.
e Process.

e Quota per Shift.

e Gross Weight (Kg).

e Man Power.

Next, sort the Product Family Matrix by build sequence. A Product Family Matrix can
be used to group the products into families. In order to use the matrix, state which process steps
each product will use. Instead, look for groupings of specific steps in the process. The
groupings are families of the products. The process steps are arranged with downstream
processes last by order of flow. Downstream steps are certain steps in the process that are
closest to the customer. The main difference between product families often is the use of
downstream process steps. For product families, workflow configurations can be optimized by
building in detours and arranging for the use of portable equipment to accommodate minor

variations in the workflow.

Furthermore, choose one value stream to begin with. It is important to know which
products or piece parts make up 80 per cent of the business and which products or piece parts
make sense to group as a value stream (product family) together. Start by mapping a value
stream at a time to keep things simple. It may benefit when when the research discusses 80
percent of what the company are creating, grouping together items or component parts from
the other 20 percent with other value streams. This because they follow the same sequence of
builds and have identical form, fit and function. Consider the impact that value stream has on

the business unit when choosing the value stream to begin with, such as:

e Highest per cent of the volume of sales.
e Highest process.
e Highest Quota per Shift.

e Changes in the market which affect consumer demand.
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It is needed to take a stroll around the shop floor when it's time to chart the family of
items. This is a sure way to miss wasteful activity which is not reported by the system. Start at
the end of the process, work the way upstream to the start to get a client-supplier perspective
at every stage. Any waste can occur whether it's unnecessary or acceptable. In creating VSM,

this data is needed:

e TAKT time.

e Cycle time or processing time.

e Lead-time

e Changeover time or waiting time
e Uptime.

e Yield.

e Element work time or operation time.

After all the data is collected, start building the VSM on a separate sheet of blank paper
using symbols to indicate what's happening at each process. Measure the appropriate metrics
on every step as they apply to the process. When all the steps in VSM have been identified and
all the data applicable to the VSM have been filled in, summarize the data to get the big picture
with the model of VSM. The data will tell about the flow of the process. With VVSM, the list of
kaizen opportunities will be identified in this process and start to prioritize them by level of
impact that will make an improvement to the flow of the value stream. This will have an
organized action plan to begin in making the improvements to the value stream and waste can

be detected and eliminated.
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4.1

411

CHAPTER 4

RESULT AND DISCUSSION

Data collection

Time Observation Sheet

Time observation sheet is a method of gathering the data such as cycle time of the

procedure of standard work for the each of model. This data is then used for further analysis to

prove a theory or opinion and also to detect any pattern in a process. Table 4.1, 4.2, 4.3, 4.4,

4.5 and 4.6 below shows the time observation sheet of selected model based on the product

family matrix. The steps of collecting the Time Observation Sheet are:

1.
2.

Drawn the map of the work area on a Standard Work Sheet.

Without wrote anything, watched the operator performed their work once just to get a
feel for the process. An average operator is needed.

The operator is watched on a second time. The operator’s path is drawn and the process
steps is wrote down on the Standard Work Sheet.

Wrote down the header information, steps and observation points on a Time
Observation Sheet.

Start the stopwatch at the beginning of the process. The observation point to start a
cycle and that ends the previous cycle must be same.

Recorded between 10 cycles to make accurate estimates of cycle times for each step.
Calculate the total cycle time on the Time Observation Sheet.
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Table 4.1: Time Observation Sheet for Piston Assy 7/8600 model

Azsembl Date Bf3fz0z0 No I
Process ] TIME OBSERVATION SHEET : s dorma
Model: PISTOM ASSY 72600 Time .00 Ar k b
Charge 0 ,ﬂ
Mo Wark Contert 1lef|s|als|e|7|e]|a|lwo|n|wr|lB]u4]|n5[xm| " | 2" poblem
‘work Time
1| Pick & arrange Piston T R < I T | O | L) wl 3
2 [Pick & arrange PLY at piston hole i 8 i L2 it ® 2 8 L] 5
3 |Knock slightly PLY to piston B ) ] 8 I ) ] [ § gl
1
4 Arrange pistan & press PLY inside piston by using 20 2 20l ze| 9| 22 20f z3| 20| 20 13 4
twa hand button to activate hydralic cylinder press
& |Pick & arrange PLY at other piston hole L i a2 & 28 5} 2.
‘ B [Knock slightly FLY to piston § 8 ? TBLLE ? 8 1 & z
7 Arrange piston & Press PLY inzide piston by using |- s # B 20 13 # A 20 2 L I g
two hand button to activate hydradlic cylinder press
"1 & | Air Blow & Clean Bicth PLY area ] O | O | | O 1) R 1 1 @z
1
! 9 | Arrange piston assy inside nylon bow [N " 12 B B B 12 B I L] N 2
H
Haaloooo e e ]
3
ol b
H
el e e
E
CYCLE TIME [
3 I67] 162] 161) 158) 165) 163) 153) 165) 160) 16D 150 27 1
i Rules:
| Form: LOOZ-TOS -Rev 2 1. at lzast 10 cylces observation; 2 take the shortest cycle time from observed cycles;
Date No d !
Process {Assembl____________ TIME OBSERVATION SHEET | —— - = orma
TSTIEL Charge kabar4
™ wlork Carterit tlz|s|als|e|7|a|a|w|n|e|nE|w|n6|m|r | B ooy
‘work Time
1 Left hand pick prez=sure disc and right hand pick o- o) ozof o 0| 10 an 0 el el §10) m sl st g al ol e
ring and hold it on right hand
Left hand pick the adjuzment screw and insert into
2 | pressure disc. Right hand pick. o-ring and insert into LCEOLEML TOL TOLEML BDLTOL - SO S NN NN
the adjustment screw - .
Place t_he part dow.nward onko th.e Fiture a!'|d right ao| so| 20| 0| so| 0| 20| 0| 2| a0
hand pick ane retainer and place it on the figure and  [---7q---=51- === n Sop e ey B Ry St Rl Rt Shbbity St Eebiil R
Follow by pressing the retainer with a lever
4 Flace the part in the hole Facing upwards and right 40| so) eof eof m0| eo) sof e 80| sof | |l
hand pick two disc washer and follow by o-ring
5 Flace the complete spring adjustment screw in the ol wf w1 10 10 ] ][] S 11 AN A T T PO
bo
2 1N SN SRR NSRRI ISR RN SO SRR RS FURN SR S N R SR
e e o e B B T e B B e [t R R S B
s e
sl
L Ll Lkt deGRRtE [EECEEY CECUPE| FECPRE SECCRE EPCERE CECCUR| FEECRE SYERCEE TEUR ERPRCR CERCeR
L i Hatt CRRCCE| SEECER TECLEE EECE EEE SEEtl SETLE HEry EEEECE] SLLTE EERIE LTS CLCREC] EERERLS LR
2 U Rt Al A Py eI S N ol S NN AR S
CYCLE TIME
1200 120{ 190( 120 180| 200) 160) @[ 98| 170 140 a0
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Table 4.3: Time Observation Sheet for Spring Adj. Screw Assy Ts92 — New model

Aszembl Date EI3Z020 No I
| Process [fssembly TIME OBSERVATION SHEET = TR dorma
Model: SPRING ADJ. SCREW ASSY TS32 - MEW ime 1.00 AR
Charae kabara
Mo Wark Content 1lelala|s|e|7|s|la|0|n|e|n||6|=m r|EE"] oo
‘work Time
1 Right hand take pressure disc and left hand take adjustment screw. 47) 45 45 47 46 43 45 &0 47 45 45
Inzert pressure dizc on the adjustment screw and place in on the jig
Fick one washer and place it inba the adjustment screw. Pick gal 57| s8] ss| s8] sa| 57| e ss| sa 57
2 precision tip with left hand and take an o-ring with right hand. Place
the precision tip and press the o-ring into the o-ring groove. Place
the finished part into the bow. Pick all at the zame time.
Fight hand pick the finished part check for the o-ning before 10ad it
3 | the fisture. Left hand pull the lever to activate the gripper to lock, |---20f-- 12| B 1200 1818 20l nel miLw 1
the pressure disc.
4 Right hand pick end cap and left hand pick o-ring. Place O-ring inta 24 24 23 25 27 27 25 25 25 25 23
the end cap
AFter the torque test is done and cylinder is going up unlock the
5 |gripper with left hand. Right hand pick finisned part from fisture and O 3 O O 23 O34 I 2 2
press the finished part into the end cap
B [Place the final part in the box 2 B 9 n L) 5 5 n n I3 1
T
il
a
10
1
12
CYCLE TIME
286 ZoE| 283 287 291) 206 226 287 286 292 275 26

Table 4.4: Time Observation Sheet for Damping Piston Assy ts91/92 model

Azsembl Date BAZZ020 No 1
Process [zsembl TIME OBSERVATION SHEET = e dorma
Model : DAMPING FISTOM ASSY TS1132 ime 1.00 A8
Charge kabavu

Mo werk Cantert LI -0 T - < 8 0 O < I 2 A = 0 w‘i:::“;"m‘e Problem
1 | Pick & Arrange Piston On Work Station _‘U.I.----s L] ] LR S U1 S 1 3 10
2 [Pick & place roller into piston i = i3 i i 2 O R i et T e e e 1 Fi 14
3 |Pick & inzert bolt between raller and piston O O | 1 12 O ] .1 F 2] I—
. Load piston on crimping station a0 2 al 20| 29| a0 a1l 20| 29| 2 29 2
5 Crimp piston by push 2 button ze|l za| ze| 27| 27| 28| 27| 29 27 2

Pick & arrange piston assy inside nylon bo 12 nl 3 3 0 1 12 12 12 3 4
=250 1 OO 1 S| R RN R4 UL LI RO SN -3 SN ISR NN IO SR A
s sy Es SUUS O e SO R RO (O SO SO I K R RIS
al e e e e
al el
1 POPRRN SUP PPN RSP Ry Rt A S PP S
T 1 e A Ky O v I
1z

CYCLE TIME
123 121 126) 12F) 120 20 122 23] 121 123 115 14
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Table 4.5: Time Observation Sheet for Pinion Bearing Bottom Assy 2-5 model

—— Date | ertzoz0 | Mo d !
Process [Resemb e TIME OBSERVATION SHEET —— T orma
25 _ Charge kﬂbﬂw
™ Work Content tlz|alals]|e|7]8]alo|n|r|13|9]|®5xm| R | ™" Problem
Pick bearing kousing appros. 1 pes and place onwork | 59| B0 58| 87| 53] 61) 60| 54) 94 58 BT 4
1 [table. Inzert O-Ring inta bearing housing. Press the 0.
ring Fully inside the B.hsg by mean of a pressing tool.
Flace needle bearing on top of bearing housing. 18 18 2| =
2 |Ensure orientation of needle bearing is correct. [
wording on top |
3 Place bearing under press machine and press push | 24] 24| 23| 24| 27| 28| 23| 23] 23| 24 ] I 4
button with both hands. Meedle bearing were insert in.
4 | Transker assemble part to the box. R N ] NN | RO g ] 1o L] R SRR SR SO (SN SO gl 3
sl e
5 1 U U IR SRR SR IR F SRt IR MU ISR SRR R N [N PR R
i A e e o e e e e e i B R
s e
s e
L L Sonn CETTTE ECTR! CECPEE] SUTELE TYSUPS RELPEL FECPED] SEPELE TYSPPE REPPRE PECPEE) SEPRLE B
L St ACGOERT CECTRE| FECREE EUPEER EECURS CECPED] ECPECE CTPUPE SRCPRS CECPRT! EUPEUE TERUPE EECPRS FRCPEE] EUPECRE CERRRES
L2 e [-c--c|-ooege - RCED SEEEEEL CREERH EECELR CRCCRt Eeents ERCRtel SCReen CEeeet Eeerts EECEt] SEetes O
CYCLE TIME
12 12 L =TI il I ) ) 1 I 106 14
I
Date Mo
Assembly
Prosess fheemble o TIME OBSERVATION SHEET ——— e dorma
40008600 Charnes kabaru
Ha work Content tlefa|4|s|e|7|s|a|w|n|jr|l13|u]|n xﬂ“' B[, e | Problem
Pick pinion bearing apprex. 1 pes and place on 2o 20f  20) 20| 20 20) 20 20) 20f 20 20 0
1 S BTt & o b-EHE & - TR B T i T §- B - B R gl - 20
work table. h
2 |Place needle bearing an top of the bearing housing [ 200 200 20| 20) 200 20f 20f 20} 200 200 4. R SRR R B a0 0
with numbering Facing upward.
Place the Bearing housing under the Pressing s0| 40| z0| =a| 0| 30| 40| sa|l zal 4o a0 an
5 | fisture. both hand press the Press button to T AR I I R R I R R i R R
activate the pressing motion. Press the bearing Fully
and releazs the push Bukkan ko end mation,
Fut the bearing houzing in Fixture blow the oring 60| s0] eo|l eo|l el 70| so|l ol sof en 50 50
4 |area beforeinzert O-ring. Insert O-ring properly T T T TTTTrTTTITTT T
into the groove, Place the complete bearing housing
aszembly inside the container .
sl ] U [ R AR PR TR I R R TR FR N R FR IR
-3 N (SR PR AR RN [RRI RS JRPOE R R R JRPRPOR FRRPI RSN AR JEPREOR R A
7 RS R R RN I JEPREOR R A
N S D JRUNE R PR AR PR TR I R R TR FR N R FR IR
L N S S JRUNE R PR AR PR TR I R R TR FR N R FR IR
1o EEE EREEET CEREEI BERER EEEEE IEEEEE TEEEEE
5 (SN SN RS Y RSN R RS SR RN S (RSN R R R RSN SR S
=2 1 i Bk EEEEE AEEEEE EEREE) STEEE 3 EERE IEEEEE EEEEEI EEEEE EEREE IEEEEE CEEEEI EEEEE EEEEE IEEEEE TEEEEE
CYCLE TIME
130] 160] 130] 130] 150) 140f 130] 160] 120( 140 120 50|
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4.1.2 Standard Work Combination Sheet

Standard Work Combination Sheet is the most critical document to ensure the
successfulness of lean, quality and management tool. When any problem is discovered, the first
step that need to be confirmed is to make sure the procedures consistently followed. It also
helps to produce the TAKT Time to make sure that the process is running smoothly. Table 4.7,
4.8, 4.9, 4.10, 4.11 and 4.12 below shows the Standard Work Combination Sheet of selected
model based on the Time Observation Sheet. Standard Work Combination Sheet also can

streams out the incidents of waste and this indirectly helps eliminate the waste which is very

useful in VSM.

Table 4.7: Standard Work Combination Sheet for Piston Assy 7/8600 model

STANDARD WORK COMBINATION SHEET Operator humbe

dorma
kabaru

Model Mo
And Name

FISTOMN ASSY TI2E00

Date Prepared

GABEOZD Buota Per Shift

Procesz Azzembly

Diepartment

FINISHING Takk Time

Manual = ——
Automatic  =ees
W alking ANA

Step
Mo

Decription of Operation

Timz.

At | walk

Operation Time [ In Secondz ]

Fick & frranae Firtan

Fizk & arrange FLY akpirkan hals

Hnazkslightly FLY ko pirkan

#prorr FLVinrids

Ficl

k & arranqe PLY at other pirtan hals|

Knozkrlightly FLY ko pireon

n

Air Blow % Cle an Bath FLY area

Arrange pirkan arry incide nylan box

Total
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Table 4.8: Standard Work Combination Sheet for Spring adj. Screw assy ts73v bl model

STANDARD WORK COMBINATION SHEET Operatar Humbo 1 dorma
kaba

Mo delH Aind
adelrE ™| SPRING ADJ. SCREW ASSTTSTIVEL DateFropared | 1801042013 | GunkaPor Shife 1000
Hame Manual  ——
i A
Fracsr Arrombly Departmens | FIMISHIMG | TakeTime zggn | Malkina
Step Time: Operation Time | In Sezandr ]

Do zription of Operation

Ho

Man | Aua | Walk L N T

Lefthand pickprosrure dirz and
i right handpizko-ringand hald it 10 i
onrighthand

Lefrhand pizkthe adjurment
3 [reruandineertineepronars m
dirz. Fiqht handpicko-ring and
inrertinkathe adjiurtmentrareu

Flace the partdaunuardonka the
Fiture and right hand pickone

3 |retainerandplaceitanthe 30 —
Fixture and Fallou by prosring the
rokainor uith alouer

Flace the partin the holeFacing
4 |upwardr andriahthandpickbue [ 40 —
dirzuarhor and fallow by a-ring

5 Flaze the zomplete rpring 10
adiwrtmentrareu inthe box

Taral [ 160

Table 4.9: Standard Work Combination Sheet for Spring Adj. Screw Assy Ts92 — New

STANDARD WORK COMBINATION SHEET o atar Humb. 2 dorma
kabar

Maodel Ha And

SFRINGAD. ECREWASEY TSAE - HEW DataFropared | 12A00E01E | GunkaFar Shife EE
Hame Manual  ——
i AhA
Fracesg ik Department | FIRISHING | Takt Time o4 g
She Time o
M ¥ Dizzripkinn of Op sration Dperation Time [ In Secondr )
o

Mar | Aute | Walk

AW @M @ I m

Fiight hand take procrure dirc and

leFt handtake adjurkme ntrreu.
nrertprocrure dirs anthe

T 4 h 47

adjurtmentrzreuand plaseinan

thejiq

T T i DRI A P T

the adjurkmentrrew. Pick
pre-zirian ik with lefthand an

2 irian kip with lefthand and #1
takee ar -ring uithrighthard. k|

Flace the precirion tip and prosr >

34

bhan-cinag intnbha ne
Fiaht hand pick the Finirhed
park,che <k Far the o
3 [lnaditonthe fiztu
pullthe louer ko askivaks the

aripper talock the prosrure dire.

Fighthand pizk snd zap andlsfr
4 [handpicko-rina. Flaze O-ring 25 1
inta the ond cap.

BFter the tarqus tort u dane and
=ylinder ir qmin g up unlozk the

por uith lefthand. Righthand | oo [—
kFinirned part fram Fixkure
and prerr the Finirhedpart into
theend cap

B Flaze the Final partinthe bax 13 — -

Taralr | 143
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Table 4.10: Standard Work Combination Sheet for Damping Piston Assy ts91/92 model

STANDARD WORK COMBINATION SHEET Operator Numbet 1 dorma
kabaru
Model hlo DAMPIMNG PISTOM ASSY TS9192 Date Prepared Mezz0ze Cluota Per Shift 1260
And Mame Manual  ——
Automatic  «xe-s
Frocess | Assembly Department | FINISHING Takt Time 2024 |Waking A
Sy Time A
Neop Diecription of Operation Operation Time [ In Seconds |
Man | Auta | Walk R R O O T
1 i Firtan On ion| 10 I BEEE:
2 |Pick#place rallerintapistan 14 —

3 |Fiskiineerbaltboruconrallorand | og
pirtan

4 [Loadpirtan on crimpinastation 30 —

o

Crimp pirkan by purh 2 buttan 27—

Fick & arranae pirtan arry inrids nylan
g | e p i ! 10

Tatal ||
° = _

Table 4.11: Standard Work Combination Sheet for Pinion Bearing Bottom Assy 2-5 model

STANDARD WORK COMBINATION SHEET Operatar Humbs 1 dorma
kabara

edelHe Bl B N EEARING EOTTOM ASEY 28 DaveFreparsd | 18000203 | GuokaFer Shife 2300
Hame HManual

Frasen Frrembly Department | FIMISHIMG | Take Time fng |Walkina MR

Stop Time

M Dezrip kion of Operation Operation Time [In Sceandr )
o

Man' [FAuea’| Walk rooar W A SF EF AT OF W AN 4N AN W 4m 4B a7 A A

Fizkbearinahouring approx. T
parand plaze anuork akle.

1 Irrert 2-Fingintobearing ]
howring, Freer the O-ring fully
irride the B.hrgby meanofa
crepringtogl

Flaze needle ke aring an tap of

2 bearing houring, Enrure 18
arienkation of needle bearing ir

zarreat. [uardingontop )

Flaze bearinqunder prosr
3 mashine and proce purh butcan 24—

withbothhandr. Heodle bearing
wereinrerkin,

Tranrfer arremble park to the
LI (e 3

Taralr| 86 | 24—
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Table 4.12: Standard Work Combination Sheet for Bearing Housing Assy 7400/8600 model

STANDARD WORK COMBINATION SHEET Operator Humb o 1 dorma
kaba

Madel M And
it " | BEARING HOUSING ASEY TA00#2600 DatePrepared | 151002013 | GuakaPer Shifs 1700
Hame Manual  ——
I .
i A
Frozesr Arrembly Department | FIRISHING | TakeTime 1962 Walking
St Time o
"" D-zriptian of Operation Operation Time [ In Secondr )
a

Man | Auta | lalk ¥ 1 " r r r ¥4 44 2 4 W 15 B 71 4 rn

1 [Fickpivianbosring apprazper [ o
andplaze onuork takle.

Flace necdle boaring an kap af
2 [*hebearinghouringuith 20 —
rumbering Fazingupnard.

Place the boaring hauringunder

the Procring Fizture, both hand

a prorr the Frorr butknn ko astivake a0
tho prorring mation. Prors thoe

bearing Fully and releare the purk

bukton ko ond makion.

Futthe bearing houringin Fizture
blouthe oring area before inrers
4 |9erinadrert O-rinqpraperlyints| gp

the arogue. Flaze the camplete
bearing houring arrembly inride
the container .

Taralr | 120
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4.2  Current State Value Stream Mapping

4.2.1 Process Flow at the Production Line

To collect data for material and information flow, the production line in Sub-assembly
department was observed. The goal of mapping the current state is to come up with real events
of production material and informational flow. From the data collected in Table 4.13 below,
the basic steps in VSM and waiting time between each process can be developed. Figure 4.1
below shows the VSM with data such as cycle time, TAKT time, defect, Value Added (VA)
and Non-Value Added (NVA) of Piston Assy 7/8600 model.

First, the operator picked and arranged 10 piston onto the work place by using left hand.
By using the right hand, the PLV is inserted into one end of the piston hole. The PLV is then
knocked slightly by using hammer so that it locked inside the piston. This will ensure the PLV
doesn’t move so that it can increase the process efficiency of inserting the PLV using the

hydraulic cylinder pressing machine.

Next, 2 piston is arranged onto the hydraulic cylinder pressing machine. This is because
the hydraulic cylinder pressing machine can only process 2 piston in one cycle due to the
limitation of the pressing rod’s size. There is two end in each piston. Therefore, 10 cycle is
needed to process 10 piston with 20 PLV. The operator used two press button to activate the
hydraulic cylinder pressing machine and the machine will automatically press the PLV inside
the piston.

The operator will then invert the piston, pick the PLV and insert the PLV into the other
end of the piston hole. The PLV is knocked slightly by using hammer so that it locked inside
the piston. The operator used two press button to activate the hydraulic cylinder pressing
machine and the machine will automatically press the PLV inside the piston. After all 20 PLV
are inserted in both end of the piston, the operator will clean up both end of the PLV area by

using air blower. Lastly, the completed piston is arranged into the nylon box.
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Table 4.13: Time Observation Sheet for Piston Assy 7/8600 model

Azsembl Date Bf3fz0z0 No I
Process ] TIME OBSERVATION SHEET : S dorma
Model: PISTOM ASSY 72600 Time .00 Ar k
Charge 0 vd
Mo Work Content 1lzla|ae|s|e|v|sla|ln|n|e|a]|6]n5[m| " | propem
‘wiork Time
1 |Pick & Arange Fiston 12 13 17 20 12 13 13 12 20 17|
2 [Pick & arrange PLY at piston hole i 8 i) L3I B 1 2l Bl 18 5
3 |Knock slightly PLY to piston § i § § I i § [} § 8.
4 Arrange pistan & press PLY inside piston by using 20 2 20l ze| 9| 22 20f z3| 20| 20 13 4
twa hand button to activate hydralic cylinder press
& [Pick & arrange PLY at other piston hole T | O WA ) 1 N OO < £ 2 3
B [Knock slightly FLY to piston § 8 ? TELLE ? g L] B & 2|
7 Arrange piston & Press PLY inzide piston by using |- s # B 20 13 # A 20 2 L I g
two hand button to activate hydradlic cylinder press
& |Air Blow & Clean Bath PLY area ] O | O | | O 1) R 1 1 @y
9 | Arrange piston assy inside nylon bow [N " 12 B B B 12 B I L] N 2
1 1 U St AR PR ) R s R [N SN
|l e
=2 1 St AR RO N R [N NN
CYCLE TIME
157) 162| 161 13| 165 163) 153 165| 160 160 150] 27 1
Rules:
Form: LOOZ-TOS -Rev 2 1. at lzast 10 cylces observation; 2 take the shortest cycle time from observed cycles;
Production Control
Weekly order Weekly order
Daily ship N
: schedule oum—Qy
L ;? Weekly
vow—)"
Weekly
Pick & Arrange Knock Arrange & Arrange Knock Arrange & Air Blow Arrange
Arrange “f={» PLVat =f={» slightly =f={» activate *[={» PLVat *[*{> slightly *[*{> activate *[*{™both PLV * *{® piston in
Piston piston hole PLV hydr. press other hole PLV hydr. press area nylon box
10pes 10pes 10pes 10pes 10pcs 10pcs 10pcs 10pes
C/T=18sec C/T=17sec C/T=6sec CIT=28sec C/T=6sec C/T=20sec C/T=30sec C/T=12sec
ER=2% ER=5% = ER=0% ER=0% ER=8% ER=0% ER=2%
2 shift 2 shift 2 shift 2 shift 2 shift 2 shift 2 shift
bsec 3sec 3sec 15sec Gsec 3sec 15sec l4dsec 2sec

—| 12sec |—| ldsec |_| 3sec |—| Ssec |_| 22sec |_| 3sec |_| Ssec |_| 16sec |—| 10sec

| Note: C/T=Cycle Time, ER=Error Rate, TT=TAKT time, VA=Value Added, NVA=Non-Value Added |

10pes
C/T:157sec
TT:154sec
VA:90sec
NVA:67sec

Figure 4.1: Current Value Stream Mapping for Piston Assy 7/8600 model
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4.3  Problem Analysis

Before developing the future state VSM, the problem need to be analysed. Figure 4.2
below shown the Fishbone or Ishikawa cause and effect diagram of the potential problem of
the assembly the Piston Assy 7/8600 model. There are several main issues in which should be

considered by Dormakaba Production Malaysia Sdn Bhd such as:

1) The waiting time is exceed the TAKT time.
2) The inconsistency and bottleneck of certain process.
3) Inefficient Standard Work Sheet.

4) Too many repetitive process.

Inefficient . \
Standard Work
Sheet

Rotate operator 7

Small diameter
pressing rod

A

N\
Lack of \
Pree Limited to 1-2 \ 4

experience
model per cycle

. Hig
Too many « ~tim

waiting time repetitive -
T h exceed TAKT PRYS|A
00 muc ;
time.
model in sub- / /
assembly

inconsistency
and bottleneck
of process

MATERIAL  [METHOD!)

Figure 4.2: Fishbone or Ishikawa cause and effect diagram of the potential problem for
Piston Assy 7/8600 model.
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4.4  Future State Value Stream Mapping

A future state value stream mapping or future state map provides teams or people with

a visual representation of the steps in a process after 6 or 12 months of improvements once the

current state process map is complete. Problem areas become visible when a current state VSM

is produced. Kaizen bursts should all mark the bottlenecks where inventory piles up, processes

with the low efficiency, and operations that need excessive coordination, which suggest areas

of focus for the future value stream map of the state. It should also illustrate the operations

where work is moved downstream. The future value stream mapping is different from the

current value stream mapping. The current value stream mapping helps to identify the overall

objectives for progress, while future value stream mapping gives a plan on how continue to

improve the current process. The aim of the future value stream mapping is to establish a

mechanism that removes the obstacles in the current value stream mapping that have found.

Figure 4.3 below shown the future value stream mapping for Piston Assy 7/8600 model.

Weekly order

[ome | AT

Production Control

Weekly order

Daily ship
schedule

)
'o_o‘
Weekly

Tou——g~ Shipping
Weekly
/(
T4
Pick & Arrange Knock Arrange & Air Blow Arrange ’ 4
Arrange "=1> PLVat =f=1» slightly *f=1» activate *f={™both PLV *[ "1™ piston in
Piston piston hole PLV hydr. press area nylon box
10pces 10pces 10pes 10pes 10pes 10pes
C/T=18sec C/T=17sec C/T=6sec C/T=20sec C/T=28sec C/T=6sec
ER=2% ER=5% ER=0% ER=8% ER=0% ER=0%
2 shift 2 shift 2 shift 2 shift 2 shift 2 shift
6sec 3sec 3sec 15sec l14sec 2sec
— m ] [ — m 10pcs
12sec 30sec Tsec Ssec 15sec 10sec C/T:122sec
TT:154sec
VA:79sec
NVA:43sec

Note: C/T=Cycle Time, ER=Error Rate, TT=TAKT time, VA=Value Added, NVA=Non-Value Added

Figure 4.3: Future Value Stream Mapping for Piston Assy 7/8600 model
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4.4.1 Restructured the map of the work area of Standard Work Sheet

Based on the Time Observation Sheet on Piston Assy 7/8600 model in Table 4.14
below, there is inconsistency and also huge different on the Element Work Time between
process No.2 and No.5 although the process is similar. The Element Work Time on process
No.2 is 17 seconds while Element Work Time on process No.5 is 28 seconds. This
inconsistency value may be influenced by the current map of the work area of Standard Work
Sheet in Figure 4.4 below. Based on the observation on the work area, the operator always
makes mistakes and causing them to spend more time when installing PLV into the piston.
There is too much part on the right hand side (PLV, Hammer, Air Blow and Final Product)
compared to left hand side which only has one part (Piston). This will cause a lot of stress on
the operator’s right hand and indirectly lead to few error which can cause bottleneck on the

process.

Table 4.14: Time Observation Sheet for Piston Assy 7/8600 model

. - i B i A i S—
Process |fzzem TIME OBSERVATION SHEET : - dorma
Model: PISTON ASSY THE00 e I kabaru

Mo Wark Cartent tlezls|als|e|7|8|9|w|n|e|E|6]5]xm| & | """ popem
‘whork Time
1 |Fick & Amrangs Fiston 12 12 13 17| 20 12 13 13 220 17 3
2 [Pick & arrange PLY at pizton hole i 8 = 2 " 7 1 2 " . L 5 G
3 | Knock slightly PLY ta piston ) S I e e i DN A g oo
1
4 Arrange piston & press PLY inside piston by using 20 21| 20| 22 19| x| 20| 23| 20| 20 13 4
twa hand button to activate hydraolic cylinder press
s Fick & arrange PLY at ather pistan hole T < L O ) | R O B W15 5} 2
: B [Knock slightly PLY to piston ] ] ? 7 g ] ? g ] I ] 2
20 24 21| _.20) 20 13 21 21| 20| 22 13 )
7 Arrange piston & Press PLY inside piston by using
twa hand button to activate hydraolic cylinder press
"| 8 |airBlow & Clean Both PLY area S I ) O | | O O . Ec T
1
! 9 [Arrange piston agsy inside nylon box 2 n " =2 2 B " =2 2 3 n 2
2
o
3
i
H
e
2
CYCLE TIME
E) 157 62| 61| 152| 16G| 163| 153 16G| 160| 160 150 27

1 Rules:
| Form: LO02-TOS-Rev2 1. at least 10 cylces observation; 2 take the shortest cycle time from observed cycles;
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PISTON ASSY

s STANDARD WORK SHEET Date Prepara Or g

Process Name

Part No

PISTON ASSY 7/8600 Assembly (From}
(To)

PISTON ASSY || Scope Of Operation I

Part Name 713600

.
H

lefthandside  <ffmmmmm + s Right hand side
H

O
% Air

Hydraulig Cylinder PLV Hammer
Prgss

4TE|5 2 3
AN v /// .

Assemb\a_d process 7 Product

Piston

Note: PLV need both side.

Figure 4.4: Standard Work Sheet for Piston Assy 7/8600 model

Furthermore, the other problem that is detected during the observation is the operator
spend more time inverting the piston position on process No.5. Currently, the operator will
invert the piston after all 10 pieces is finishing the pressing process as shown in Figure 4.5

below. This process is inefficient and also time consuming.

Figure 4.5: The operator invert the piston after all 10 pieces is completed the pressing

process
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Overcoming this issue, the map of the work area of Standard Work Sheet is
restructured. The part on the left and right hand side need to be balanced so that it doesn’t cause
a lot of stress on one of the hand. Figure 4.6 below shown the restructured map of the work
area of Standard Work Sheet.

ame PISTON ASSY

Tsas STANDARD WORK SHEET Dine repared Or AN

PISTON ASSY 7/8600 Assembly ( From )

718600

Part Name PISTON ASSY || Scope Of Operation }
\

Left hal

side
ol H Air
Pistan Hydrauli¢Cylinder || Hammer Blow
Prass
4T:‘ 5
T

nd side
pPLV
T - Final
Assemhlefi process 47’ Product

&
©

IaY
o
\1/

Figure 4.6: Standard Work Sheet for Piston Assy 7/8600 model

Moreover, the operator should immediately invert the piston each time after pressing
the PLV inside the piston (after 2 pieces). This can eliminate the time wasting on process No.5.
To validate this hypothesis, an experimental of assembling the Piston Assy 7/8600 model had
been done. The operator had been asked to assembled the part using the proposed map of work
area and also immediately invert the piston each time after pressing the PLV inside the piston
(after 2 pieces) as shown in Figure 4.7 below.

Figure 4.7: The operator immediately invert the piston each time after pressing the PLV

inside the piston (after 2 pieces)
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Table 4.15 and 4.16 below shown the before and after improvement of Time
Observation Sheet for assembling the Piston Assy 7/8600 model. It is shown that there was
huge improvement in the Element Work Time for process No.5 compared to previous Element
Work Time in Figure 4.10. The improvement is from 28 seconds to 17 seconds.

Table 4.15: Time Observation Sheet for Piston Assy 7/8600 model before improvement

Besembl Date | /32020 No I
Process 4 TIME OBSERVATION SHEET - PersonTn dorma
Model : FISTOM ASSY T48600 ime | 1002aM
Charge kabava
Mo wiork Content 1le|la|als|a|7|ala|ln|n|e|a|u]|5xm| " |5 poben
work Time

1 | Pick & Arange Piston R < O 1 O O OO N I I 3

2 | Pick & arrange PLY 3t pistan hole LA SO T O .4 . - O DO LT

3 | Knock slightly PLY ta pistan LN RO DU | B NN RO DU DO N g !
I

4 | Arrange piston i press LY inside pistan by using 20| 2|zl z2| o otalozz| 2ol oz 20| 2o i 4

two hand button to activate hydraulic cylinder press
5 | Pick & srrange PLY 3t ather piston hale E0 I OO DO ) R . O R 33 ES)
& | Knock slightly PLY ta piston L UL DU N RN BN | B N O DO .2
20| 24| m| o) zo| ta|  m|  m| zo| 2 ] 5
;| Armange piston & Fress PLY inside piston by using 5
tuo hand button to astivate hydraulic eyinder press
'8 | A Blow & Clean Bath PLY area SRl 0). 29 BT TR ]2 22— 0
3
V| 9 | Arrange piston assyinside nylon bok L)L | 1 O O O/ O - Ul
H
fm
1
o
3
e
3
CYCLE TIME

3 57) tez| 61| i5s) 1es) 163) 15a) 5] 1e0) 6ol mo] 27 157]
] Rules:
| Form: L0OZ -TOS - Rev 2 1. at least 10 cylces observation; 2 take the shortest cycle time from observed cycles

Table 4.16: Time Observation Sheet for Piston Assy 7/8600 model after improvement

PR Date | emeozo | Mo !
Process TIME OBSERVATION SHEET e dorma
Model : PISTOM ASSY 78600 Time .00 A k ba"
Charoe apar
Mo whark Content 1lz|alals|e|7|a|a|n|n|e|w|w]5 xml & 5™ pobem
‘wark, Time
1 | Pick & Arrange Fiston 13 ] 3 20 17| 18] 14| 19| 18] 18] 17|
2 |Pick & arrange FLY at pistan hale L Y U 1 L4 L U O L
3 | Knook slightly FLY o pistan 5.8 8l 4 8 & 5 8 5 4
n Arrange piston & press PLY inside piston by using 20 fal ] 22 20 20| kal 1] 20 ] 1
1o hand button to activate hydraulic cylinder press
5 | Pick & arrange PLY at ather piston hole LT SNLEY OO W L O IO UL UL N %
& | Knock slightly PLY to piston OO BN NOUE:1 IO NN NP1 - | N 4
+ | Arrange piston & Fress PLV inside piston byusing )19l 201 a0 tal 20 20z 20 2 L
twos hand buttan o activate hydraulic eylinder press

2 | Air Bllow & Clean Both PLY area E U | ) S O ) O Ed
3 | Asrange piston assy inside nalon bax L I B | O O O N SO -4 !
10

n

2

CYCLE TIME
7] 13| us| ws| wa| we| we| wal we| wg =
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Table 4.17 and 4.18 below shown the before and after improvement of Standard Work
Combination Sheet for Piston Assy 7/8600 model. It clearly shown that there was improvement

in the waiting time. The waiting time is improved from +2.5 seconds to -11.5 seconds.

Table 4.17: Standard Work Combination Sheet before improvement

STANDARD WORK COMBINATION SHEET Operator Number 1 dorma
kaba .
Madel o PISTON ASSY FI8800 Date Frepared sz Guata Per Shift 50
And Mame Manual  ——
Auto_mat\c -----
Process | Assembly Department | FINISHING Takt Time 1545 |Waking  nan
Time " -
erll? Decription of Operation Operation Time [ In Seconds |
Man | Auto [ Walk r r r r i m 1o m 14 Rt A5 an m g
1 Fick % Arrange Firtan 18
2 Fisk & arrange PLI at pirtan hale 17 —
3 Knackaliahtly FLY ta pirean [ — et

5 [FicksarranasPLY stathar pistankale| 28 —

] Knockaliahtly FLY tn pirkon, 8 — IS

Areange pirtan & Prors PLY inride g
pirtan by uring bumhand bubton to

g HicBlat ® ClosnBath PLarca | 30 )

X "

e

9 | Arvosaepistamarrpincidonylanban | 12 | HHE
Tetall a7 | 10—

Table 4.18: Standard Work Combination Sheet after improvement

STANDARD WORK COMBINATION SHEET Operatar Rumber 1 dorma
kaba s
Model Mo
Bd3i2020 i 1650
it |FIETEM ASEY THe600 Diate Prepared Guaa Fer Shitt Manual
Automatic  sesser
A
Froess | fssembly Depanment | FINISHING Takt Time 1545 | Welking
Stey Time ;.
an Discrption of Dperation Operation Time [ In Seconds |
PMan | Auto | Walk 10 oo R 120 (= L1 150 180 "o 150 100
1 Pick & Arrange Pisten 18
2 Pick & arrangs FLW at pistonhale | 16 —— BEEE:
3 Knach slightly PLY to piztan 3 [— &
Arrangs pistan & precs PLY inside 5
4 [ piston by using tws hand butkanta | 16 “—
activate hydraulic cplinder prezs
c Pick  arrangs PLY 3t ather pickon
= hale 17
6 Enock clightly PLY ko piston 5 — 1l
Arrangs piston & Pracz PLY izl -
7 | piston by using two hand buttonta | 15 [ E— S
activate hydraulic cplinder prezs
a it Blow & Clean Both PLY area | 29 —
Arrange piston assy inside nylon by
9 [ 12 — ......w
Wit time:
11.5 sec
Total
" 132 | 10
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4.4.2 Base plate supporting tool

The size of PLV and piston is shown in Figure 4.8 below. Currently, the process of
inserting PLV inside the piston using the hydraulic cylinder press is limited to two piston per
cycle. This is due to the size limitation of the hydraulics’ pressing rod as shown in Figure 4.9
below. The PLV also can only be inserted in one end only per cycle. This is because the piston
is quite unstable to stand if both end is inserted simultaneously. These two condition influenced

the time taken to assemble the Piston Assy 7/8600.

i [

Figure 4.8: The size of PLV and piston

Pressing
rod

Figure 4.9: The size of the hydraulics’ pressing rod
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To overcome this problem, a base plate supporting tool is needed. A base plate
supporting tool helps to stabilize the position of the piston and enables the PLV to be inserted
in both end simultaneously in one cycle. Figure 4.10 and 4.11 shows two design idea of base
plate supporting tool. Design 1 allows 8 PLV to be inserted in one cycle. This design certainly
saves a lot time because 8 PLV can be inserted in both end simultaneously in one cycle.
However, the current size of the hydraulics’ pressing rod is limited to two piston at one time.
Therefore, if this design is applied, the hydraulics’ pressing rod need to be replaced to a bigger
size rod and this will increase the cost.

Figure 4.10: Design 1 of base plate supporting tool

Figure 4.11: Design 2 of base plate supporting tool
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Design 2 allows 2 PLV to be inserted in both end simultaneously in one cycle. This
design is the most suitable for the current process and size of the hydraulics’ pressing rod as
shown in Figure 4.12 below. It also eliminates few process of assembling the Piston Assy
7/8600 model.

Figure 4.12: Design 2 Base plate supporting tool with piston in hydraulic press machine
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Table 4.19 and 4.20 shows the current and expected Time Observation Sheet after

applied base supporting tool. The cycle time is improved from 157 seconds to 122 seconds.

Table 4.19: Current Time Observation Sheet for Piston Assy 7/8600 model

Aszembh Date BIH2020 No 1
Process 1 TIME OBSERVATION SHEET = Terson dorma
Model: PISTOM ASSY 72600 ime 11.00 A0
Charge kabava
ho ‘whork Content 1z 3|als|{e| 7|8z |m|n|[re|[nE]wu|[15[m] R WE'E’“?.”‘ Problem
fork Time
1] 12 13 17|20 12 19 13 1820 17) 3

Pick & Arrange Pistan

o

Pick & arrange PLY st piston hole

@

Knock slightly PLY to piston

Anange piston & press PLY inside piston by using 20| 2t 20| 22| te| ze| zol 2| z0| a0 k] )
twes hand button ko activate hydraulic cylinder press

27| . ze| 27| 27 2a) 0| R 27| 28| 27 27 3

E

Pick & arrange PLY st other piston hole

L3

Knock slightly PLY to piston

20f 24 21| 20 zo 13 ) 21 20| 22 19] g

Attange pistan & Press PLY inside piston by using

7 | \we hand butten t setivate hydraulic eyindst press
"| & |AirBlow & Clean Bath PLY area R a2
1
"' g | Arrange piston assy inside nylon ba RN L N I N < .4 n 2
H
o
+
iR
H
e
3

CYCLE TIME

E) 167 fe2] 1e1) 153 16| i3] 159) 65| 180] 160) 150} 27)
1 Rules:
| Form: L0O02-TOS -Rev2 1. at least 10 cylces observation; 2 take the shortest cycle time from observed cycles;

Table 4.20: Expected Time Observation Sheet for Piston Assy 7/8600 model

esembl Datz | 3izozn No !
Process L TIME OBSERVATION SHEET — Person dorma
IModel FISTON ASSY TH600 ime | 1o0AM
Charge kaba»u
No otk Coritent izl alals e v{a]|alu|nle|v]{w]s|m r | B ey
ok Time

1 |Pick & Arrange Pistan 18| " 18| 20 17 18| 19 1| 18] 18| 17

2 | Pick & arangs FLY at piston hale OO 3O O ) O 4 O 32

3 |Knock slightly PLY ta piston RO | UL 1] L) R | . . g

4 |Armange pistan & presz PL inzide pistan by using el o wl oz aof e| 2w 20 e 13

e hand button o activate hydraulic eylinder press

5 | At Blow& Clean Bath PLY area L O O O 1 A,

& | Arrange piston assy inside nylon box L U | O N O R L O i

7

]

k]

]

[ 1

1

CYCLE TIME
der| ze| 126 ize| tee] 1em| | wee| we] v ngl 1
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Table 4.21 and 4.22 on the other hand shows the current and expected Standard Work
Combination Sheet after applied base supporting tool. The waiting time is improved from +2.5

seconds to -32.5 seconds.

Table 4.21: Current Standard Work Combination Sheet for Piston Assy 7/8600 model

STANDARD WORK COMBINATION SHEET Dperator Mumbe 1 dorma
kabarz
Model Mo FISTOMN ASSY TISE00 Diate Prepared BEEH] Guota Fer Shift 1550
And Mame Manual =~ ——
Automatic  «x---
Process Aszembly Diepartment FINISHING Takt Time 154.5 Walking
Stey Time . N
I'\Jop Diecription of Operation Operation Time [ In Seconds |
Man AUtD “h'lalk ir ir w ar H ir nr L13 i 11 11 i i kLl 15 R} RhL ] i 11

1 Fick# Arranae Firtan 18
2 Fick# arranqe FLY atpirtan hale 17
3 Knacksliahtly PLY ta pirtan i} ---I

Arranas pirtand pree LV inride 5 |
4 pirkan by aring bua hand butkanta | 15 =

astivabe hydraulis sylinder proes
5 |Fisk®arrange FLY atatherpictan hale| 28
i} Knazksliahtly FLY to pirtan i}

Arranqs pirtan Froes FLY inride 5
K pirtan by uring tun hand button ke 15

activato hy draulic ylinder pross
3 Air Elou # Clean Bath PLY area 30

S
S =
AL
9 Arranae pirkon arrs inride nplon boze | 12 4
Total
2 I [ W4 D
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Table 4.22: Expected Standard Work Combination Sheet for Piston Assy 7/8600 model

STANDARD WORK COMBINATION SHEET Operator Mumbe 1 dorma
kaba
Model ko PISTON ASSY FIE600 Date P d BI5l2020 Guota Per Shift 1650 [
And Mame ste Prepare: uota Per Shi Manual
Automatic «esxe
Process Azzembly Department FINISHING Takt Time 154.5 Walking
Ste| Time . .
NOP Diecription of Operation Operation Time [ In Seconds )
Man | Auta | Walk woooE L I O T L O - L O I I I T
1 Pick & Arrange Pistan 18
2 Pick & arrange PLY at pisten hole | 33
3 Knock slightly PLY to piston 10 i
Arrangs pistan & press PLY inzide g
4 pizton by using two hand button ta | 15 -
activate hydraulic eylinder press
5 Air Blow & Clean Both PLY area | 29
8 Arrange piston Zis,- inside nlon |
7 Wit time:
I 5sec
8
Total 17 5
=
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Production Control

Weekly order

‘W

Weekly order

Daily ship
schedule

'o-o‘
Weekly
'e-o- Shipping
Weekly
R4
7/
Pick & Arrange Knock Arrange & Air Blow Arrange ’ 4
Arrange *f=1* PLVat *[=1> slightly *f={* activate *f={®both PLV *[ "1 piston in
Piston piston hole PLV hydr. press area nylon box
10pcs 10pes 10pcs 10pcs 10pcs 10pes
C/T=18sec C/T=17sec C/T=6sec C/T=20sec C/T=28sec C/T=6sec
ER=2% ER=5% ER=0% ER=8% ER=0% ER=0%
2 shift 2 shift 2 shift 2 shift 2 shift 2 shift
6sec 3sec 3sec 15sec 14sec 2sec
= ) ] ] - ] 10pes
12sec 30sec Tsec Ssec 15sec 10sec | C/T:122sec
TT:154sec
VA:79sec
NVA:43sec

Note: C/T=Cycle Time, ER=Error Rate, TT=TAKT time, VA=Value Added, NVA=Non-Value Added

Figure 4.13: Future Value Stream Mapping for Piston Assy 7/8600 model

Comparison Cycle Time Before and After Lean of Sub-Assembly process
180

160

I~

w1545

140

120

100

80

60

Cyecle Time (seconds)

40

20

0
Before lean After lean

mmmm Cycle Time 157 122
= TAKT time 154.5 154.5

Sub-Assembly process

mmmm Cycle Time  =—TAKT time

Figure 4.14: Comparison Cycle Time and TAKT time before and after lean for Piston Assy
7/8600 model based on demand
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Comparison Cycle Time Before and After Lean of each Sub-Assembly process

45
40
35
30
25
20 18 18
15 12 12
10
5
0

Pick piston Arrange PLV Knock PLV Activate Hyd.Press Air blow Arrange m Nyl o

Cycle Time (seconds)

u Before lean (sec) 18 45 12 40 30 12
u After lean (sec) 18 33 10 20 29 12
Sub-Assembly process

mBefore lean (sec)  ® Afier lean (sec)

Figure 4.15: Cycle time and TAKT time before and after lean for Piston Assy 7/8600 model

Based on the Future VSM in Figure 4.13 above, the process of assembling the Piston
Assy 7/8600 model had been reduced from 9 process to 6 process only. The process of
arranging the PLV at piston hole is merge into one process only. This indirectly eliminated the
inconsistency of the previous process of arranging the PLV at piston hole due to the mistake
made by the operator causing them to spend more time when installing PLV into the piston.
The process of inserting the PLV using the hydraulics’ pressing rod also had been merged into
one process only. With the help of base supporting tool, the process of inverting the piston is
not necessary anymore. This is because the base supporting tool provide the pressure in both
end of the PLV simultaneously in one cycle. The design of base supporting tool used is the
most suitable for the current process and size of the hydraulics’ pressing rod. Based on Figure
4.14 above, the cycle time after lean implementation is reduced from 157 seconds to 122
seconds. The waiting time is improved from +2.5 seconds to -32.5 seconds. Figure 4.15 above
shown there is two major reduction in cycle time of the process which is process of Arranging
the PLV inside the piston and process of pressing the PLV using the Hydraulic Press machine.
The process of Arranging the PLV inside the piston is reduced from 45 seconds to 33 seconds
while the process of pressing the PLV using the Hydraulic Press machine reduced from 40

seconds to 20 seconds.
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CHAPTER 4

CONCLUSION AND RECOMMENDATION

In conclusion, the new process of sub-assembly in Dormakaba Production Malaysia
Sdn Bhd need to apply lean manufacturing to improve the productivity for their product
realization process because it is a new process in the company. This first objectives to
investigate the current process of each model in sub-assembly department based on the product
family matrix and therefore only one total station name/maodel is selected based on the analysis
and product family matrix with the most effective manufacturing process. Based on second
objectives, after all process of data collection and analysis, the model that need to carry out
lean tools to reduce the cost, waste, waiting time, defect and product delivery speed is Piston
Assy 7/8600 model. The problem such as inefficient Standard Work sheet and bottleneck of
process was analysed. Third objectives were achieved by developed the Current and Future
state VSM, restructured the map of work area and created the design of base plate supporting
tool to reduce the cycle time and waiting time. The results showed that the current cycle time
for Piston Assy 7/8600 model was high and exceed the TAKT time. This is likely due to the
inefficient Standard Work Sheet. Further research is recommended such as more innovative
based supporting tool that suited the machine. This implementation of lean manufacturing tool
will increase the productivity improvement of sub-assembly process in Dormakaba Production
Malaysia Sdn Bhd.
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APPENDICES

A. List of The total station name/model run in sub-assembly department
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Figure 5.1, 5.2, and 5.3: List of The total station name/model run in sub-assembly

department.

(Source: Dormakaba Production Malaysia Sdn Bhd)
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B. Good and information flow

Figure 5.4: Good and information flow

(Source: Dormakaba Production Malaysia Sdn Bhd)
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C. Project planning schedule for PSM 1 and PSM 2

Figure 5.5: Project planning schedule for PSM 1 and PSM 2

(Source: Dormakaba Production Malaysia Sdn Bhd)
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D. Product workplace in Sub-Assembly Department

Figure 5.6: Bearing housing workplace

(Source: Dormakaba Production Malaysia Sdn Bhd)

Figure 5.7: CBC machine

(Source: Dormakaba Production Malaysia Sdn Bhd)
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Figure 5.8: Piston workplace

(Source: Dormakaba Production Malaysia Sdn Bhd)

Figure 5.9: SAS workplace

(Source: Dormakaba Production Malaysia Sdn Bhd)
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Figure 5.10: Screw bag workplace

(Source: Dormakaba Production Malaysia Sdn Bhd)
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