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In particular we test the methodology in the furniture industry. Application of

Lean in the job shop environment stumbles on a variety of obstacles, 

primarily due to the high product mix, which explains why extensive 

utilization of lean is not reported in the Journals for this industrial sector. 

Most of the reported applications and documentations are discussing lean in 

cases where there are a few families of high volume products and processes 

Involved. The reports mainly fall to detail the WAP waste Is removed. 

The recommendations are far from applicable when thousands of parts in low

quantity and several nonlinear processes are involved. Most papers, which 

refer to the issues, do not attempt to suggest improved approaches. This 

paper aims to extend the scope of lean strategies in the Job shop 

environment by improving existing methodologies through employing some 

Industrial Engineering techniques with more technical detailed Issues 

encountered In Implementation stage. 

A new methodology is introduced and exemplified by the result of a case 

study conducted at a furniture manufacturing company. Key Words: Lean 

Manufacturing, Furniture Manufacturing. 

The objective of a lean manufacturing system is to minimize the 

consumption of resources that added no value to a product. Lean 

Manufacturing can e defined as: “ A systematic approach to Identifying and 

eliminating waste (non- value-added activities) through continuous 

Improvement by making the product flow at the pull of the customer In 

pursuit of perfection” (Tenant, 2000). 
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Italic Non(1988) linked it to shopping in a supermarket where the customer 

purchases exactly what Is needed, when needed. As purchases occur and 

are recorded, the shelves are immediately restocked and all applicable 

departments are notified (Basilar, 1999). Other pioneers who have 

contributed to Lean Manufacturing include HenryFord, Shingle Soling, W. 

Edwards Deeming, Tallish Non, Hallelujah (Johan Beechen, 2000), 

(Dissonance, 1999) has discussed the urgency behind lean manufacturing 

implementation that he described as the Titanic Syndrome. 

The warning implies that every furniture manufacturer, wood products 

supplier, and millions factory should perform a critical review of their 

company every two to three years to identify and eliminate weakness and 

waste, or face the competition unprepared. All his recent articles 

(Dissonance, 2000), (Dissonance, 2001 ), (Dissonance, 2002) discuss lean 

strategies only In the terms of value added and non- Proceedings of the Fifth 

Asia Pacific Industrial Engineering and Management Systems Conference 

2004 value added activities. 

However such a distinction by itself is not sufficient to become lean or to 

help dramatically reduce the production lead-time in this industry. 

(Adams, 1999) points out that in the furniture industry there are millions of 

components that make the task of implementing lean manufacturing system 

more difficult due to the complexity of the product mix. (Kiosk, 2000) 

advocates investing in newer more modern machinery for quicker setup and 

processing time. However quicker processing time saves in value added 
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activity while the lean focus is more on non- value added activities where 

waste occurs. 

Christianson, 2000) discusses the introduction of manufacturing cells in the 

furniture industry. Further more (Allegro, 1984) pointed out that facility 

layout design and cellular manufacturing significantly affects the total 

manufacturing cost and performance of manufacturing systems. The 

problem faced in applying cellular manufacturing in the furniture industry is 

how to deal with this high variety / low volume (HOWL) environment. 

(Stockton et al. , 1995) points out many reasons why the traditional 

approach of identifying and adopting group technology cells is inadequate 

for HP/LB producers such as the furniture industry. Booze, 2002) points out 

that theory of constraints and load scheduling can’t be used in the Job shop 

environment due to high product mix and variation in load on each machine. 

The first introducer of value stream mapping (VS..) in (Rather and Shock, 

1998) point out that it is important to understand clearly that we need to 

focus on one product family. 

They state that, “ Drawing all your product flows on one map is too 

complicated” (Rather and Shock, 1998 PA). To apply VS.. To any organization

we need to select the product or product families, which sell most to draw 

the current and future state map for. 

Tenant et al. , 2000) lists many techniques associated with lean 

manufacturing. 
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The applicability of those techniques in high product mix environments such 

as the furniture industry stumble on a variety of obstacles, primarily due to 

their diverse product mix with many dissimilar routings. Even though some 

of the standard elements of “ Lean “, such as work place organization (AS), 

set-up time reduction could be applied to this manufacturing environments, 

there is a need for new approaches and specifically suited tools. . 

EXPERIMENTATION OF LEAN TECHNIQUES VS.. Method at the studied 

company A VS. 

. Was developed for the current state of producing a product that sold most 

at the host company. The study showed that using VS.. Helped to improve 

the ratio of non- value added to value added activities with less throughput 

time and shorter customer lead-time. VS. 

. Helped visualization when there were more than a single process level; it 

provides a clear vision of the business operations. 

However, there were some difficulties in using VS.. In this typical Job shop 

environment, including: To plan based on 80% of sales units need to improve

the flow of several thousands of efferent components leading to several 

thousands different or one messy VS. 

.. Is VS.. An appropriate technique to develop the lean implementation 

strategies under resources in presence of many different parts. Scheduling 

the high product mix to produce any part when the next process needs the 

parts is complicated, particularly when long setup time is required. 
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This problem has been addressed in Mixed Model Value Stream Mapping 

(MOVES) based on the concept of shared resources, machines that produce 

components more than one product family, introduced by Duggan (2002). 

The author points out that it is est.. To consider 31. 18. 2 product family by 

looking at the group of parts, which have similar work content after the 

shared resource, thus defining a product family as a group of products that 

passes through similar downstream processes to the customer as a pull 

system. 

The product families are formed by rank order clustering (ROCCO) and the 

capacity requirements needed to schedule them through the value stream. 

The application of MOVES at the company proved that the concept of shared 

resources was helpful to allocate supermarket models in our future state 

maps. Examining the operation recess charts at the company identified that 

the first two manufacturing operations for most of parts produced are the 

same, which are docking and molding. 

Therefore, the flow, starts after those two operations and controlled by the 

use of a supermarket model with a maximum production limit to control the 

consumption of this material. As a result of the study at the company we find

that applying Mixed Model Value Stream Mapping in the furniture industry 

stumble on the following obstacles: ROCCO algorithm is an inefficient 

method to develop group families in a high product mix environment. As 

(Pistachios and Golly, 2001) points out human interaction is needed to 

modify the groups. 
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Develop a product scheduling system to determine the capacity and man-

hour requirements for each group to produce selected customer orders in 

this high product mix environment, Figures 3 and 4. 31. 18. 4 Figure 3. Man 

Her Requirements at Each Workstation Figure 4. 

Giant chart for Group Production Apply AS, Visual control, and SEEM 

Techniques at the machine with high production capacity requirements. If 

customer constant capacity constraints exist, overall equipment efficiency 

(OWE) needs to be conducted at the most occurring bottleneck machines or 

workstations. 

The OWE will point the most efficient lean tool to be used first at the 

bottleneck workstation. Balance the production load by using mixed logic 

chart (Duggan, 2002) which involves the following lean techniques: every 

part every interval (PEEP), First In First out (FIFO) Lane, floating pitch and 

regular runs, Supermarket Models and Kanata System. Debug the plan and 

the lean techniques to be used with the teams. 

1. 18. 5 4. DISCUSSIONS As noticed in Table 3 groups 13 and 12 represent 

bottlenecks, thus the mix logic chart was used. 

As in Figure 3, the software identified two bottleneck workstations, C. N. 

C. , Lineal Shaper and the Glue Room. Accordingly these workstations in a 

normal shift will fail to meet production targets. To further ensure that these 

workstations are the actual bottlenecks more customer orders for different 

time periods were studied and the heavily loaded machines and workstations
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were closely observed in discussions with machine shop operators and 

production supervisors. It was noted that the C. 

N. C. Workstation generally tended to slow production more than any other 

workstation. 

Either the Lineal shaper or the Glue Room comes next depending on 

customer orders. Accordingly it was agreed to start the OWE at the C. N. 

C. Area first and to cover the shortage in capacity for the other two 

workstations through over time and shift overlap for the time being. Analysis 

of the now, which could be further dropped through the implementation of 

lean techniques, Table 3 shows the comparison between existing way of 

product production and new suggested way of production after implementing

the new theology to reduce waste. 

Table 3 Comparison Table Between the Two systems Comparison Criterion 

Existing Production System Order average waiting time in the system for the 

trigger points to start production Machining Lead Time 5. This paper 

introduced a new methodology for lean implementing strategies in the 

furniture industry. The effectiveness of the new method was managed by 

taking the facility layout improvement as a major issue since material- 

handling cost could reach up to 85% of production. 

The scheduling software was used as a guide in this methodology. 

The software help assessing the capacity acquirement in the selected high 

product mix environment. Lean techniques in the new methodology were 

introduced on the basis of improving capacity limitations. The new lean 
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methodology guarantees effectiveness by using OWE measurements at the 

bottleneck workstations. Additionally, scheduling software was used as a tool

to show the production supervisor what the potential weaknesses are in 

meeting production targets for selected customer orders. Based on the 

mixed logic chart, the production supervisor can assess all the different 

alternatives in production planning. 

Finally the ewe method guides the selected company to adopt an effective 

lean implementation strategy. This lean implantation strategy evolves 

adopting a new production system which is based on a group family 

production rather than product ranges. Even though the new production 

method might take longer lead-time due to the higher number of machine 

setups per groups, this lead-time can be dropped to meet targets by having 

some supermarket models for certain groups and conducting the appropriate

lean technique at the bottleneck workstations using OWE measurements. 

https://assignbuster.com/lean-manufacturing-case-study/


	Lean manufacturing case study

