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Abstract

Since the current world global economy has become competitive, most of the manufacturing industries are trying to improve productivity
by adopting technology and spur the innovation such as quality improvement tools and technique. The most effective way to improve
productivity is by establishing an Innovative Creative Circle as a problem-solving team to enhance manufacturing processes by reducing
waste, and improving customer needs and quality of the product or services. By integrating Innovative Creative Circle with appropriate
problem solving tools such as TRIZ methodology, the company is able to eliminate most of the unnecessary cost that will affect the op-
eration cost, the products and the processes of the organizations. This paper provides a case study of an activity of TCI Model as part of
continuous improvement tools and creatively solve daily problems including impossible-to-solve problems. TCI Model has succeeded in
improving the quality of products or services with a lower cost operation. Hence, this has given a competitive advantage over other busi-
nesses.
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1. Introduction

The current world global economy has increased the pressure among customers and competitors in manufacturing, especially in the pri-
vate sectors. Most organizations are in a constant need to reduce waste in every process, maintain a low cost of quality, improve produc-
tion lines, improve customers’ need and speed up manufacturing to achieve and sustain competitiveness.

TRIZ is a method based on logic and data but its ability to research and creatively solve daily problems is a concern including the impos-
sible-to-solve problems. Sreebalaji and Saravanan (2009), said that the theory of solving inventive problems also provides repeatability,
predictability, and reliability due to its structure and algorithmic approach. TRIZ does not solve every problem. Instead, it is a method to
provide suggestions for improvement [7].

In order for the companies to remain competitive, Continuous Improvement (CI) has to be involved with a variety of organizational de-
velopments, initiatives, campaigns or programs, including the adoption of “lean manufacturing” techniques, total quality management
(TQM), employee involvement, customer service, waste reduction, and innovation.

This strategy is supported by many researchers and quality Gurus. Among them is Juergensen (2000) who stated that Cl is a strategy
consisting of improvement initiatives that helped increase successes and reduce failures. According to Bessant et al., (1994) Cl is a com-
pany-wide process of focused and continuous incremental innovation [5].

Therefore, this study seeks to analyze the implementation of TRIZ Continuous Improvement (TCI) Model in MODENAS as a company.
This paper will also include an analysis of the relationship created between the TCI Model implementation and practices, successfully in
Cl implementation and organizational culture towards the organizational sustainability among the automotive manufacturing industry in
Malaysia

2. Background of Study

In order to increase the quality of products, processes, services, and innovation, Continuous Improvement (Cl) is the best method for any
teams or groups in the organization to drive the program activity. Similarly, Webster, (1999); and Bessant et al., (2001) have mentioned
that Cl is more than just an application of certain tools and techniques as it requires an organizational culture that encourages and sup-
ports improvements [4]. Therefore, to compete with other competitors and sustain in their business, the organizations have to develop
their own CI programs and take necessary actions in all opportunities for improvement.

TRIZ is the abbreviation of Theory of Inventive Problem Solving, and it was invented by Genrich Altshuller [10] and his scientist col-
leagues of the former Soviet Union in the 1950s. Altshuller has organized 39 engineering characteristics and 40 inventive principles by
referencing over two million patented products. Its primary application has been for solving inventive problems in the areas of engineer-
ing, technology and design [1]. TRIZ is a method based on logic and data but it has the ability to research and creatively solve daily
problems including the impossible-to-solve problems. Sreebalaji and Saravanan (2009), said that “the Theory of Solving Inventive Prob-
lem also provides repeatability, predictability and reliability due to its structure and algorithmic approach”. TRIZ does not solve every
problem, but it becomes a method that provides suggestions for improvement [2].
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Therefore, MODENAS has strategically come with an idea to strengthen Modenas Production System through its lean manufacturing
practices. This is done in order to eliminate waste and improve the cost reduction activities with a proper planning. In March 2009,
Quality Management Department has established a new section called Total Quality Management (TQM) as a spearhead and an ultimate
tool to achieve the organizational excellence. The objective of the new section is to carry out all Cl and TRIZ initiatives by implementing
TCI Model that can increase the organization performance in terms of organizational profits, product quality, motivations or brand image.
TCI Model is basically based on the structured problem solving method such as Function Analysis, Engineering Contradiction, Contra-
diction Metric, and Inventive Principles.

3. MODENAS TCI Project Team

The TCI Model initiative in MODENAS starts after a group of employees participating in the training conducted by the Malaysian
Productivity Corporation (MPC), Penang in October 2014. There are 24 staff from various departments consisting of technicians, super-
visors, engineers, and managers joining for level 1 training. The project began after the Project Management Office (PMO) had set five
teams as a pilot project as part of TCI Model activities in MODENAS. To enhance this project together with the objective of CI program,
Malaysia Productivity Corporation (MPC) has made an arrangement with the trainer to assist this team to complete the project.

The five teams involved are from Production Engineering (PE), Research and Development (RND), Quality Management (QM), Manu-
facturing (MFG), and Production Planning Control (PPC).

There are five pioneer projects that have been selected to use TCI Model as a Problem Solving method for continuous improvement.
They are listed as follows:

 Crankshaft stuck in jig during crankshaft drilling - PE

* Reduce engine vibration at higher engine speed (rpm) - RND

* Inability to lock seat - QM

» Reduce spray painting wastage — MFG

 High piece part inventory — PPC

4. TCI Model

The proposed model, TCI Model, is a basic structure for continuous improvement cycle using Cl and TRIZ tool processes as methods of
problem solving (refer Fig. 1). The model process begins with the inputs or requirements from customers, clients or the third party that
require some issues to be solved. From the input data, all the problems shall be analyzed using Function Analysis tools. Then, the sub-
tools will identify the interaction function by categorizing it into useful and harmful functions.
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Fig. 1: TRIZ Continuous Improvement Model

At this stage, the improved products or services can be solved using Trimming and Future Transfer tools if the problems are simple, not
really complicated nor having various contradictions. Otherwise, the process shall continue to Engineering contradiction. In this phase,
the analysis is to clarify one of the worsening characteristics of an Engineering Systems result that leads to the worsening of other char-
acteristics.

Based on these characteristics or parameters, it clearly illustrates which of them is improving and worsening with multiple recommenda-
tions. The art of using Contradiction Matrix however, lies in deciding the right improving and worsening parameters to be chosen. Fur-
thermore, it will provide the solution to which parameter makes more sense from the Engineering Contradiction and Inventive Principle.
The intersections or cells in the Inventive Principle numbers, ranging from 1 to 40 are used as guidelines and recommended to make
improvement. The number of recommendations may give more than one solutions and these ideas will give the most suitable solution for
implementation to solve the Engineering Contradiction.

From the points of view of the improvement teams, an elegant and powerful way to improve the products or services is to retain the sys-
tem’s functionality while eliminating one or more of its components. Meanwhile, from the customer’s point of view, if the cost is lower
and simpler, it is able to provide a higher value compared to the previous ones. In addition, it is satisfaction guaranteed.
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5. Result
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Fig. 2: Cost saving using TCI Model

This approach has changed MODENAS tremendously because the implementation of TCI Model has saved the organization with
RMS5.1mil cost saving recorded from 2008 to 2017 (see Figure 2). The first phase of the implementation of the TCI Model shows an
overall cost saving of RM400, 000 from 2008 to 2010. After 2010 there was a slight decrease in cost saving but surged in 2014. Mean-
while, in 2015 the recorded cost saving was almost RM800, 000. The cost soaring in 2016 was nearly at 2.7 million and slightly reduced
though saving measures was continued after 2016.

Table 1: Cost saving from 2008 to 2017

Year Part/Section Cost Savings (RM)
2016/2017 Eliminate Piston seized problem — Dinamik model RM 684,000.00
2016/2017 Cost reduction of Boiler diesel usage RM 358,678.55
2016/2017 Implementation of e-survey in factory RM 49,000.00
2015/2016 The improvement of Electrophoretic Deposition (ED) con- RM 2.7 mil

trol system Lmi
2014/2015 Eliminate the problem of Oil Mark on Fuel Tank at P2 Line RM 121,000.00
2014/2015 Reduce Downtime at Final Assembly Line 1 RM 488,687.00
2014/2015 Er:jeml::ng Reject Crankshaft Balancing Out at Engine Assy. RM 145,000.00
2013/2014 _IIE_Iaerklnate Filler Leaking during Welding Process on Fuel RM 146,000.00
2010/2011 gnjrplrgg/e Throttle Housing Thread Slanting for Model RM 61,021.00
- - o -
2010/2011 Reducing Cycle-Time at 2" Spray Process on P3 Line for RM 60,000.00
GT128 model
2009/2010 Reduce inside Paint Trickle Problem on Muffler at P2 Line RM 24,918.00
2009/2010 Reduce Pattern Rejection at P3 Line RM 101,000.00
2009/2010 Reduce Masking Rejection for Passion Model at P3 line RM 96,000.00
2008/2009 Reduction of Air Usage at SKG Spindle unit RM 30,924.00

Sources: Modenas - Program Management Office (PMO) Report, 2017.

If Figure 2 shows the relationship between the total cost savings and the years involved, Table 1 shows the relationship of specific activi-
ties performed and the amount of cost savings according to a particular unit from 2008 to 2017. Modenas Program Management Office
(PMO), in its latest report, had a decrease in the amount of cost reductions amounting RM1, 091,678.55, from 2016 to 2017, compared to
the previous report from 2015 to 2016 amounting RM2.7mil. It is due to the improvement of Electrophoretic Deposition (ED) control
system that had given more profit to the company in term of its daily operations. However, the improvement of Dinamik model piston
seized, the cost reduction of the boiler diesel was utilized, and the implementation of e-Survey at production line contributed to CI sus-
tainability.

With three improvement activities from 2014 to 2015, the amount rose to RM608, 687.00 compared to the previous period in 2013 and
2014. The above figures were based on the issues of Oil Mark at Fuel Tank, Crankshaft balancing and reducing downtime at the assem-
bly line, and representing a great teamwork of cross-functional team from Production Engineering, Manufacturing and Quality Manage-
ment Department.

PMO also reported that the lowest cost savings were recorded in 2010 and 2011, and it is due to the depletion of the saving amount and
the number of projects. Quality Management and Manufacturing had made an improvement to Throttle Housing by reducing the cycle-
time for Spraying process successfully. Meanwhile, from 2009 to 2010, the cost saving increased tremendously in the second year in-
volving continuous activities that were improved. This is due to the awareness of a Cl program from the Manufacturing department, mo-
tivated for the cost reduction program set by the company.

The department was managed to reduce its cost by RM221, 918.00, at painting line for Muffler parts and Passion model. In 2008 and
2009, in the beginning of the improvement activities, the Production Engineering team discovered that each machine of their SKG Spin-
dle Unit contributed to the high utilization of air during operation. The team had generated a brilliant idea by developing an innovative
air valve to control the air usage during the operation and noted RM30, 924.00, for the cost saving project.

Table 2: Project Team Activity Cost Saving

Project Team Activity Cost Saving (%)
RND o Improve ED control system. 53.3%
o Dinamik Piston seized
o Boiler cost reduction o
PE e Crankshaft balancing 26%
o Fuel Tank oil mark
o Final Assy., reduce downtime 0
QM e (GT128: improve Throttle housing 10.8%
MEG o Fuel TanI_(, improve welding process. 8.5%
e (GT128:improve spray process
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o Muffler : improve paint process
e Pattern / Masking : improve rejection process
e SKG Spindle machine : improve air usage

PPC e e-Survey in factory 1%

The discussion presented in this study clearly shows the role and contribution of the Research and Development cross-functional team
(RND) earning the highest cost saving of 53.3% (refer Table 2). PE team recorded the second highest cost saving of 26% followed by
QM (10.8%), MFG (8.5%) and the lowest being PPC with only 1%. RND’s involvement is very great for an organization in order to
improve the quality of products or services that are offered at a very competitive price but more importantly the quality is not compro-
mised.

According to Oakland (1999); Caffyn, (1997); Gallagher et al., (1997), some might consider a continuous improvement to be an offshoot
of existing quality initiatives as a completely new approach of enhancing creativity and achieving competitive excellence in today’s mar-
ket.

6. Conclusion

In summary, with RM5.1 million of cost saving involved in TCI Model, it is extremely encouraging for MODENAS to take up new chal-
lenges by improving other areas and using the model as a hew problem solving method. With this new continuous improvement activity,
it is estimated that the project resulted in an effective and innovative solutions are generated, helps in resolving factory issues, producing
good and quality product, in cost reduction and advantageously competitive to the organization. The impact of the TCI model implemen-
tation has been identified and classified into four elements as follows:

1. Breakthrough in product innovation.

2. Improvement in products and services

3. Increased work efficiency

4. Reduced downtime

Additionally, TCI Model is not for engineering applications only, but it can emerge and adapt to business applications such as innovative
service design and business process improvement applications. Therefore, MODENAS plans to use the same approach for its future im-
provement projects, especially in Sales and Marketing areas to increase and enhance sales performance.
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