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ABSTRACT 

ii 

This Parker Hannifin plant in Chanhassen, MN has difficulties meeting customer due 

dates even though orders have been released to the floor with appropriate lead time. The 

plant has a goal of on-time shipping of at least 93% of orders, but is consistently corning 

in short of that goa1. 

The purpose of this study is to identify root causes for missing customer due dates, 

and to make recommendations to improve customer delivery. This study will: 

1. Evaluate the current state of production scheduling in the plant and identify issues 

related to on-time delivery. 

2. Review the lean techniques currently being used in the plant. 
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3. Recommend and implement new lean manufacturing concepts for the assembly 

department to help improve the throughput of the department and increase on time 

delivery. 

The literature review provides background on the lean techniques that were 

applied to the processes at Parker. The study looks at the implementation ofthe lean 

processes in the Chanhassen plant. The results of the lean implementation and the 

effect oflean in relation to on time customer delivery will be reported. Finally, 

recommendations will be made on continuing the plants lean transformation beyond 

the Chanhassen assembly value stream. 
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Chapter I: Introduction 

Parker Hannifin Corporation (Parker) is the global leader in motion and 

control technologies. The company's 2008 annual report shows that Parker exceeds $12 

billion in annual sales and is divided into nine operating groups, which are located around 

the world. Those operating groups are further divided into 13 5 divisions (Parker 

Hannifin Corporation, 2008). This project examines the implementation of lean processes 

to improve the planning and scheduling of assembly jobs in the Hydraulic Cartridges 

Systems division located in Chanhassen, Minnesota. 

All parts made in the Chanhassen plant are highly engineered and designed for a 

specific application exclusive to each customer. Because modifications to part designs 

are common, Chanhassen is a custom job shop with no finished goods. Many common 

components are kept in stock and components exclusive to specific assemblies are 

purchased as needed when customer orders are placed against the plant. 

The Chanhassen facility has two value streams, machining and assembly. The 

machining value stream takes raw aluminum or steel bar stock and manufactures a 

hydraulic manifold "body". The assembly value stream consumes the manifold body and 

installs plugs, valves, orifices, accumulators, and various other components to create a 

finished hydraulic manifold assembly which will be sold to a customer for installation on 

industrial equipment such as cranes, trucks or tractors. This paper will focus on the 

scheduling and movement of materials through the assembly value stream. 

The assembly department consists of six manufacturing cells. All six cells have 

the same layout, but each cell has specific features that accommodate certain types of 

assemblies (e.g. overhead crane, high pressure capability, job specific tooling, etc.). 
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Assemblies requiring cell-specific features are routed to the appropriate cell. Assemblies 

with no cell-specific requirements are routed to the primary cell for the product unless 

redirected by a production planner. 

During 2003, Parker made a corporate directive to implement lean manufacturing 

throughout every division in the company, and a push to make it part of the company's 

culture. The Hydraulic Cartridges Systems division began a lean transformation in 2005, 

and has implemented several lean manufacturing principles to help optimize the facility. 

Lean tools such as value stream maps, team improvement boards and customer service 

tracking centers have been implemented throughout the plant to evaluate the way 

materials move through the plant, and to improve on the processes currently in place. If 

large issues occur, lean tools such as A3 's are used to evaluate root causes and 

contributing factors, and then identify corrective actions to resolve those problems. 

Several lean teams have formed at Parker and meet regularly to evaluate different 

areas of the plant that could use improvements. Once the teams decide on a specific area 

to evaluate, they conduct a kaizen for the area and focus on lean improvements that can 

improve the effectiveness of the area. A course of action is then determined, high and 

low level task lists are formed and the correct people are brought into the process to help 

resolve any issues. 

Statement of the Problem 

This Chanhassen plant has difficulties meeting customer due dates even though 

orders have been released to the floor with appropriate lead time. The plant has a goal of 

on-time shipping of at least 93 % of orders, but is consistently coming in short of that 

goal. A major reason for this is that once a planner releases a job to assembly, the planner 
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loses visibility of the job and assembly may not work on the jobs in the order they are 

needed. Under the current system, jobs with future demand are often being produced 

ahead of jobs with current demand. This results in a lower percentage of on-time delivery 

to customers and higher inventories of finished goods. 

Customer demand varies from day to day with great differences in demand during 

different times of the month or even different days of the week It is the challenge of the 

planners to build product ahead of schedule on the slow days to balance out the days with 

large demand. If planners cannot balance the work load properly, the plant may be 

sitting on a large amount of finished goods waiting to ship or may not meet the 

customer's required ship date. 

Other factors such as quality issues and supplier on-time delivery playa large roll 

in the difficulty of scheduling materials though assembly. If component parts are 

unavailable when needed or unable to be used due to quality issues, the entire assembly 

process is disrupted and jobs are placed on hold until the component shortage is resolved. 

Purpose of the Study 

The purpose of this study is to identify root causes for missing customer due 

dates, and to make recommendations to improve customer delivery. This study will: 

1. Evaluate the current state of production scheduling in the plant and identify issues 

related to on-time delivery. 

2. Review the lean techniques currently being used in the plant. 

3. Recommend and implement new lean manufacturing concepts for the assembly 

department to help improve the throughput of the department and increase on time 

delivery. 
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Limitations of Study 

This study will focus only on issues related to scheduling jobs through the 

assembly value steam. Other factors that may delay orders such as engineering changes, 

customer credit issues, down machinery, or anything else beyond the control of standard 

production procedures will not be examined. 

Methodology 

In order to improve on-time delivery, we must first understand the factors that 

inhibit the on-time delivery of product in this business environment. In this research, 

several methods including a review of relevant literature, evaluating past-due customer 

orders, use of the 5 S process and more were used to help better understand how materials 

moved through the manufacturing facility and why customer orders were not always 

being shipped on time. 
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Chapter II: Literature Review 

Lean Manufacturing 

Lean Manufacturing is a philosophy of production that emphasizes the 

minimization of the amount of all the resources (including time) used in the various 

activities of the enterprise. It involves identifying and eliminating non-value-adding 

activities in design, production, supply chain management, and dealing with the 

customers. Lean producers employ teams of multi-skilled workers at all levels of the 

organization and use highly flexible, increasingly automated machines to produce 

volumes of products in potentially enormous variety. It contains a set of principles and 

practices to reduce cost through the relentless removal of waste and through the 

simplification of all manufacturing support processes (Blackstone & Cox, 2002). 

Lean brings action and intuition to the table. Based on the principals of the Toyota 

Production System and kaizen (continual improvement) breakthrough methodology, lean 

focuses on creating one-piece flow with just-in-time management of inventory and 

materials. Using five-day kaizen events, cross functional groups improve lead time and 

reduce inventory on the spot, attacking the kind of quality and flow issues identified as 

"low hanging fruit" (Smith, 2003). 

The Toyota production system has been the model for many manufactures across 

the world. Toyota has established a culture of continuous improvement and change in the 

company, specifically in the manufacturing facilities. Processes and activities at Toyota 

are constantly being challenged and pushed to a higher level of performance. By 

empowering its people, creating teams that interact to meet objectives, and designing its 

production to optimize performance, Toyota is able to refine its processes and create 



products that are superior to its competitors. These fundamental principles that have 

guided Toyota have also made them an example to other companies beyond the 

automotive industry (Spear & Bowen, 1999). 
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"Waste elimination is one of the most effective ways to increase the efficiency of 

a production system. Waste is always the first and cheapest area to change because it 

usually doesn't require capital expenditures" (Shinn, 2002, 71). Wastes such as 

overproduction, waiting, transporting, inappropriate processing, unnecessary inventory, 

excess motion, and creation of defects are reducing the efficiency of a work station 

(McBride, 2003). The elimination or reduction of any of these wastes can have a direct 

effect on the productivity of an entire operation. 

Evaluating the processes undertaken in a manufacturing process and identifying 

waste can also shorten the overall production time and profitability of a work area. 

Identifying non-value added processes in production and eliminating them can reduce the 

amount if time it takes to process an order and reduce the amount of labor or material 

required to complete a job (Ray, Ripley & Neal, 2006). 

Creating excess motion also slows down the production process. Designing work 

centers allows employees to complete their jobs with as little repositioning as possible 

makes production much more efficient. Acts such as reducing the amount the distance an 

employee has to walk to get supplies by placing common supplies in the work cells can 

reduce the time it takes to complete a job. Other work cell improvements such as the 

implantation of shadow boards to help make locating tools or equipment easier can 

reduce and create consistency in the amount of time it takes to complete work (Ray, 

Ripley & Neal, 2006). 
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Visibility of a production system makes it possible for management and other key 

personnel to make decisions on the status of a work area and manufacturing processes. 

Key personnel must be able to identify if a work center is functioning properly and 

producing product as planned. Without visibility it is difficult to identify problems, 

waste, or root causes within a manufacturing system. Properly functioning work areas 

allow managers to compare the expected output of the work area against the current 

output to determine the performance of a work area. If the proper systems are not in place 

to allow this visibility it is difficult to prioritize resources to achieve desired objectives 

(Lane, 2007). 

Metrics 

Metrics are measurements used to determine whether a process is improving. 

Often, metrics are based on quality, productivity, cost, delivery, profitability, and safety. 

Good metrics are aligned through the organization in the form of strategic planning, 

starting from the corporation's goals, which are then linked to the plant's goals and then 

further linked to each department's goals (Lane, 2007). 

"Takt time Sets the pace of production to match the rate of customer demand and 

becomes the heartbeat of any lean production system. It is computed as the available 

production time divided by the rate of customer demand" (Blackstone and Cox, 2002, 

117). Determining the takt time of a value stream helps establish the amount oftime is 

should take production cell to produce a finished good. 

Associating time with all work helps the plant establish the amount oftime a 

given job should take. By determining the amount oftime it will take to complete a job, 

the production planners have a better opportunity to create a schedule that can fully 
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utilize the production assets. Establishing production times also allows production and 

management to determine if a work unit is on track to meet the production objectives for 

the day. If the work unit falls behind, schedule management will know there are 

problems in the production system and can identify the problems to determine why the 

work area has fallen short of its goals and correct any problems that may exist (Lane, 

2007). 

In a job shop the scheduling of work orders is important because it reflects the 

operating plan ofthe entire work system. With several jobs being scheduled in a given 

day production planners need to know if capacity exists to complete the work due on a 

specific day. After determining the amount of time it will take production to complete the 

work due on a given day the production planners can then take action to react to capacity 

constraints. A good knowledge of the time it will take to complete work will allow 

planners to then optimize other metrics the effect the business such as work in process 

(WIP), inventory costs, and the speed of processing a customer's order (Sule, 1997). 

Visibility 

Andon signals are an excellent way to visualize the status of a production area. 

The andon signals can be a number of different visual signals that easily let mangers and 

supervisors know if a problem exists in one of the production cells. At Toyota the 

tracking of andon signals is a key metric tracked to help management identify problems 

that are slowing production. Once the data Toyota collects on the andon signals is 

collected mangers will Pareto out the data to identify the common causes of production 

interruptions. The most common problems are then addressed by management to 

improve the entire system (Liker, 2004). 
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A3 

One common problem with analyzing problems in business has been the over 

abundance of information and complication of combining information to create actions 

and drive results. Toyota's solution to this problem was to simplify the process into what 

they called an A3. The name A3 stands for the 11" x 17" sheet of paper that the 

important information regarding a problem is compiled on. In the A3 process mangers 

compile all the necessary information, graphs, and statistics to identify the problem, the 

current state, determining the root cause, suggested alternative solutions, suggested 

recommended solutions, and have a cost benefit analysis (Liker, 2004). 

Value Stream Mapping 

Value stream mapping, although it is not a complete flow analysis, is a graphical 

tool that uses symbols to show the flow of material and information within your business 

(Lane, 2007). Value stream mapping is an important process for any business seeking to 

improve their processes. According to Jared Lovelle, value stream mapping visually 

outlines the current and future state of a production system, allowing users to understand 

where they are and what wasteful acts need to be eliminated. The user then applies lean 

manufacturing principals to transition into the future state (Lovelle, 2001). 

Once a value stream is mapped, it is easy to identify inefficiencies such as long 

setup times, poor uptime, disconnected operations, and long throughput times with large 

inventories between every step in the process (Smalley, 2004). Value steam mapping 

reduces cost by reducing lead time. The measurement for lead time is referred to as total 

product cycle time, which measures the longest path from the receipt of raw material 

until it is shipped as a finished good. It is clear that reducing the total product cycle time 
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has several benefits such as reduced inventory, shorter lead time, and better customer 

satisfaction (Lane, 2007). 

Once the current state has been mapped, waste throughout the value stream must 

be identified and eliminated to shorten lead-time and improve the value added percentage 

- in other words, to transform the production system from a batch and push into a one

piece flow and pull system (Lovelle, 2001). All of the 7 wastes of over-production can be 

identified by evaluating the current state map (ifthe wastes exist). Once the wastes are 

identified they must be addressed by countermeasure that can reduce or eliminate each 

waste (Lovelle, 2001). 

After the current state is mapped and all wastes have been identified, the next step 

in the value stream mapping process is to create a future state map. Future state maps 

should include the improvements you believe are reasonable to target in the near future, 

for example, in the next three months (Lane, 2007). After the future-state map has been 

developed, an action plan and extended value stream plan must follow. An action plan is 

created to make the transition from the current state to the future state (Lovelle, 2001). 

5S 

A lean tool that promotes continuous problem solving and improvement, 5S (sort, 

stabilize, shine, standardize and sustain) is a series of activities for eliminating wastes 

that contribute to errors, defects, and injuries. In this improvement method, the fifth S, 

sustain, is arguably the hardest. It's the one that keeps the first four S's going by 

emphasizing the necessary education, training, and rewards needed to encourage workers 

to properly maintain and continuously improve operation procedures and the workplace 

environment. This effort requires a combination of committed management, proper 
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training, and a culture that makes sustaining improvement a habitual behavior from the 

shop floor to management (Liker, 2004). 

One important part of creating consistency in a production environment is 

developing an environment that can produce consistent results. SS programs have been 

implemented at Toyota and other manufacturers to maintain an environment free of waste 

and disorganization. A functioning SS program looks at the following key characteristics 

of a manufacturing facility that when improved can create a more productive work 

environment. 

1. Sort - Look through a work area and keep only the items that are needed and 

eliminate any unnecessary items. 

2. Straighten - the motto is "a place for everything and everything in its place". 

Basically this means that everything in a work area has a designated location that 

it should be kept in unless it is being used. 

3. Shine - Keeping a clean work environment can improve the quality of products 

being produced by reducing contamination and identify anything that may be out 

of place in the work area. 

4. Standardize - Develop systems to maintain and monitor the first three S' s. 

S. Sustain - Create management audits of the SS system. Try to create consistency 

throughout the production area (Liker, 2004, ISO). 

Summary 

As part of the lean implementation at Parker's RCS Plant in Chanhassen, MN the 

following lean topics will be put into practice. 

• Metrics / Planning processes 
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• Value Stream Mapping 

• A3 

• 5S 
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Chapter III: Methodology 

Meeting customer expectations is important to building long-term relationships 

with customers. On-time delivery of products and services is a key factor in retaining 

customers and creating relationships that will sustain a business or allow it to expand. If 

customers experience shortages or are unable to meet their production requirements due 

to shortages from a specific vendor, the reputation ofthat vendor in the eye of customer 

decreases and so does the potential of the customer to grant that vendor future business. 

Data Collection Procedures 

In order to improve on-time delivery, we must first understand the factors that 

inhibit the on-time delivery of product in this business environment. In this research, the 

following methods were used to help better understand how materials moved through the 

manufacturing facility and why customer orders were not always being shipped on time. 

• Review ofliterature pertaining to: 

o Lean concepts 

o Production scheduling 

o Value stream mapping 

o Industry best practices 

• Daily tracking of past due customer orders. 

Data Analysis 

Information gathered during the research was compared against current conditions . 

of the production environment. The comparison of best practices against current 

operating procedures was then used to make recommendations on potential 

improvements to the value stream. 
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Chapter IV: Results 

Through data collection and analysis, this research was able to identify the root 

causes for jobs that were not shipped on time. Several lean processes were implemented 

to better understand the value stream and to improve the movement of material through 

the production process. 

First, the materials planning team conducted a short meeting each day to review 

the jobs that are past-due, the jobs that need to be built that day and the jobs that are 

coming due in the next three days. The team then identified any material shortages that 

needed to be addressed and other issues that needed to be resolved. If cells were over

capacity, the materials planning team would be able to identify capacity constraints and 

take action to counteract the capacity shortage. 

Second, the cause ofthe past-due orders was tracked and at the end of each 

month, the root cause for each past due order was graphed on a Pareto chart (Figure 1). 

Top causes for past due orders were analyzed monthly and corrective actions were 

implemented. 
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Third, Parker's IT department created a Rough Cut Capacity Planning macro that 

analyzed the work load for each work cell based upon the standard time per job, in order 

to assist in the production planning process. The demand information was then compared 

against cell capacity and availability. Planners could then take the information provided 

by the macro and adjust the work load appropriately meet customer delivery 

requirements. Management was also able to use the macro to make decisions on staffing 

and overtime. An example of the Rough Cut Capacity Planning macro is show in Figure 

2. 
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Fourth, a Value Stream Mapping session was conducted to evaluate the plant's 

processes. Value steams were mapped to look at the entire manufacturing process and the 

way material flows through the plant. As material moves through the production 

processes, value added time and non-value added times was tracked at the bottom ofthe 

map to determine the overall lead time of the end product being evaluated. 
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The team looking at the value stream looked at every process individually and 

charted the process times for a specific part as it went through the plant. At each process, 

points of possible improvement were noted. As the current state value stream map was 

being drawn (Figure 9, Appendix), process times were added into the process stamps. 

Once the current state was completely mapped, starbursts were added to the map. Key 

members from each department in the plant then voted on the top causes that should be 

focused on to reduce the lead time of production parts being manufactured in the facility. 

After the starbursts were voted on by members of each department, the future state was 

drawn to reflect the improvement that would result once the top vote receiving starbursts 

were implemented. High and low level tasks were then created to implement the 

improvements that would move the plant towards the future state, and a champion was 

assigned to each task to drive the implementation. The value stream team then met on a 

weekly basis to evaluate the progress of tasks and provide support for the task champions 

and their teams. The tasks resulted in shorter lead times and increased throughput for 

each work cell, resulting in higher on-time delivery (Figure 3). 

After value steam mapping the processes within the plant, it was clear that 

inventory and procurement were major factors in the plant's long lead time. The fifth 

lean process that was implemented was an A3, to help address the on time customer 

delivery issues the plant was facing. The A3 received input from planning, purchasing, 

customer service, and operations on inventory issues that were keeping the plant from 

meeting its inventory and delivery objectives. The goal of the customer service A3 was to 

eliminate shortages that were causing increased inventory and backlog, resulting in late 

delivery to the customer. The on time customer service A3 is shown in Figure 4. 



$h ffi .3 REPORT · PROBLEM SOLVING 
Hvdrljjc CMrl. sysltrm Dl~slon 

. TIIt'Ii 

I . Bu~ ~und 

C6 ~I d II ... Iml "~I..,.ol 't4~ [«bar),., 11101. TIIII n~Uf l'lli MI.ilnlyi'rl,tclfO bylb .ddliM If 
U Glm W'I ' 41t •. EGV\OTD",llI .l ~ IIrfYOJ.llll uW I1I I J1c, USC fl. PS01, ~" «lIPid lilt CUIft. 1 

TOI, m~ It, •• dtlIII" . II4;$ Plnltl,lll/tlli.ryllllllrf,ln II 11M 1 •• ~h,tUnt , hyOD.' CUM'! '~rn. 
Ytlr W"ytll"'wtl1.~ It! frolll nn hl t/i. II",H tiD ""11111'111114, h.,. """"110, He," 
",n"~ o. ulllp'.rn I"¥~"" • lilt .I.bt~ In . 

. •. Cumnt t "dIIIon 

IHca oro I 0 . . ..... D . ... 

~~" _G;;J ·"1 
::: ~ -1-------------... 
". I 
". - r,-. ..,." ,.:.......-'-='. -::...-...:' ",,-. --

. ". -c--------------------
-c--------------------

; V, C • ..,., An, II 

~ .. :. ':,-~ 

19 

OrIg Oat.: 7/1812007 PI ... : OI'04s1on Own.: 

Up4I1. : ,'moo, 

I Rt!!:d 
~ 10'111: I VI. I G.W . I "" I '" I "I:. 

Y. T • • leGlldillm 

Il~ ;1 , , ! ! • ! I I I 

"" . Ca~nl' I1IlI "\I" 

S<M '111.tId ,.Imniu,ccuruylo JtlI~I' ~,w..ttll mtlrk , 
~tlld 10(111 011 hybtllogl'd ,rtdurion (11111111 ,Iudl: 
· AdlUM,JIt w lIII'I ~o'udlt. tccturt._Wc4y III'.' 
· h Ilt '~I",".n "itflho~'ill 
-Mitt''' .1 ,r6ll11m (trIp'Matt II 144 uf.", 11m 
• I'M l ,iUl dI~I"YIf .Willu ,n hy,rtdutllon Ctll 
POP81 , ul'llIllIltIm, M'~/lh 
f)PI'''. 'tvtlo,IIIII1.' HPI ,!t(tll 

", ,Wt ... mAn. h 

'1\11.,. '.lItnt,.an "'n 
I0'I1l111 .... 1IM1 Whol ",,, 
tifllMPOP M&lt9f/ Uncobl~' M il 
IPI ,. 
/H'rE\'#,tI· Ctf,o, ;"'bft'liC$ IJdl)ll{)Jf(JJtfI 1001floo, ('" i\'pIc~ 
r:'MMf~r:S 

", 
RII .. b oM' .AlC1.ft ~¥!1NIt SIMtl. 
/lPl p.VCtu 

IX. follow 

"'II 
' ) Qr,,"rP'" IM' ~"w') 

S., .... ',df,tkt1l'ut "~III' 'ltl"ll, IOull:l)1 
S",Wff ~ £atrdllll,,, *" It.btn ""It II 

• 

I o~Il' 

1 

8H!loA6'If m iM tI ~~ .... y J:hHl'IN PII.h ,11(:1 It ,4",,, "' .... ""h h " '"'" ,~ppl"' IDltffl'~'''''') 
".~ _ e.,gf. l ) I)'tfd'/It • SIfIII t ... t. 11M It fit, IHty ttlitnl 

Figure 4, Customer Service A3 

l ) UIIC_ ,*" '.4I"illfy 1nrp11 ,. lilt, !tbe""" '" \'IS , Y5 Cth 
4) OtfHEIfIy·n'll .IIIIY. Omlo"',pllllluUrm IH11, tlKyill!flle III 

lI. coWIt, . 

The final component of the company' s lean transformation was implementing a 

6S program (5S + Safety program) in the plant. The 6S program considers different work 

areas/cells within the plant and evaluates them against the plant' s 6S criteria (Figure 10, 

Appendix), using a 6S scorecard (Figure 11 , Appendix) to track the work area ' s progress. 

It was the responsibility of the department managers to lead projects that would help 

improve the work area and improve the 6S scores, 

I 
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Each day, workers in a cell were responsible for completing the 6S chart for the 

work area. On a weekly basis, management audited the work area and rated the cell's 6S 

against the 6S criteria. 

The first area of 6S that was addressed was the sort category. To help improve 

the operation of each cell, the tooling of the cells was evaluated. The department manager 

took all the tools out of tool boxes and categorized them based on usage. Tools that were 

used every day were kept at the work cell. Tools that were used weekly were kept at the 

cell, but off to the side. Tools that were used less than 1-2 times per month were 

removed from the work cells and placed in a common tooling holding area outside of the 

work cells. As a result ofthis sort, the work cells saw a 30% reduction in tooling. The 

workers would now have a much easier time locating tools because they would have 

fewer tools to sort through in the cell. 

The next step in the 6S process was to straighten each cell. Once the tooling had 

been sorted, the assembly department created shadow boards with outlines of each 

commonly used tool (Figure 5). Tools were placed on the shadow boards within an arm's 

reach of the workers. Shadow boards made it easy to locate commonly used tooling, as 

well as replace tooling that was in use or identify if a tool was missing or placed in the 

wrong location. With the use of shadow boards, the assembly department was able to 

remove tool boxes (which made it difficult to locate parts) from the work cells. The 

implementation of the shadow boards helped reduce the overall lead time of products 

because workers were no longer wasting time searching for tooling within the work cells. 
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Figure 5. Example of an Assembly Shadow Board 

The 6S shine category addressed the cleanliness of the plant. With tooling more 

organized and work areas free of clutter, it was easy to see out-of-place objects such as 

soda bottles, rags or scrap because they did not have a designated home. Removing these 

items made the work areas safer, easier to navigate, and are more enjoyable to work in 

due to increased cleanliness and organization. 

Part of the 6S processes in the plant involved standardizing procedures throughout 

the cells so that assembly workers follow the same procedures from job to job. Standard 

work charts were created and posted throughout the department to help streamline 

processes in the plant. Procedures were published in the plant to identify how to man 

work cells, kit jobs, test products, read prints, and other process that were performed on a 
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daily basis . The goal of the standard work chart is to have everyone follow the same 

procedure while completing a task to ensure quality and consistency. An example of the 

Standard Work that was created is shown in Figure 6. 
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Figure 6. Example of Standard Work for an Assembly Cell 

The ability to sustain the implemented 6S processes is also a key to its success. 

On a weekly basis, the department was audited by a member of management to rate the 

area's 6S against the 6S criteria score card. Maintaining consistency from week to week 

was part of the score card, and was important to management as it indicated the 

dedication of each work area to the 6S process. 

The final part of the 6S process evaluates safety in the work center. Assembly 

personnel were responsible for performing a series of daily checks to ensure safety 

practices were being followed. Each week, the 6S auditor walked through the department 
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and evaluated the safety of each work area. Safety supplies and the use of personal 

protective equipment in the work area were evaluated at this time. If any safety issues 

arose, the auditor was to address them immediately with the appropriate manager or 

supervisor to ensure the issues were resolved. Safety affects both the people working in 

each cell and the overall performance ofthe plant. If someone was injured, many hours 

were spent addressing the injury. In addition to the personal impact on the injured 

employee, the injury often results in a financial impact on the business. It is in the best 

interest of the business and its employees to make sure the work environment is safe and 

injury-free. 
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Chapter V: Discussion 

The purpose of this study was to identify root causes for missing customer due 

dates, and to make recommendations to improve customer delivery. During the period of 

this research, many new procedures were implemented to help improve the on-time 

delivery of customer orders. The lean processes that were implemented increased on

time delivery, reduced inventory, reduced lead time and improved the overall 

productivity of the plant. 

Limitations 

This study only focused on issues related to scheduling of production work orders 

through the assembly value steam. Other factors that may delay orders such as 

engineering changes, customer credit issues, down machinery, or anything else beyond 

the control of standard production procedures was not examined. 

Conclusions 

The objective of this research was to increase the level of customer service by 

implementing improvements in the production process. Activities such as increasing the 

visibility of customer orders, value stream mapping, 6S of work cells, creating standard 

work, and improving the work environment all had a positive effect on the level of 

customer service. The combined effect of all these activities helped the plant achieve it 

highest level of customer service over the past year. 

During fiscal year 2009 customer service averaged 93%. This is a 5% increase 

from FY08, a 4% increase from FY07 and a 9% increase from FY06 (Figure 7). This 

allowed the plant to seek new business opportunities that were previously unavailable due 

to the lower level of customer service provided by the facility. In addition, the overall 
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flow of material through the plant was improved and there were fewer emergency or rush 

orders due to backlog in production. 

Chanhassen On·Tlme Performance Trend 
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Figure 7. On-Time Delivery Performance 

An additional benefit of the improved flow of materials was decreased inventory (Figure 

8). As the plants back log decreased, the need to keep extra fini shed goods inventory and 

buffer stocks has decreased. As a result, the materials and purchasing teams have been 

able to take out unnecessary inventory and reduce the company's investment in stock 

inventory. 
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Figure 8. Chanhassen Gross Inventory FY09 

Through value steam mapping, the plant has been able to show significant lead 

time reductions compared to its position 2 years ago. In June 2007, the lead time of a 

part that moved through this value stream was 27.44 days. Evaluating the same part in 

June of2009 showed that the lead time has dropped to 15.2 days. This improvement was 

a result oflarge reductions of inventOlY due to the increased throughput of material 

through the value stream. 

The plant also saw improvements in qua lity and safety during the lean 

implementations. 65 processes such as standardization and shine (cleanliness and 

organization) have increased the consistency of products being produced in each cell. 

Cleaner and more organized cell s increased the efficiency of each cell and reduced the 

number of workplace accidents. As a result, employees are spending more time add ing 

value to the products instead of wasting time with searching through clutter or lost time 

due to injuries. 
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Key Recommendations and Implementations 

As part of the lean implementation at Parker's RCS Plant in Chanhassen, MN the 

following lean topics have been put into practice. 

• Metrics / planning processes - tools such as daily planning meeting, the 

tracking of past due orders, and implementation of a rough cut capacity 

tool have helped planners better manage the daily work load. 

• Value Stream Maps have been created and improvements have been made 

to reduce product lead time. 

• A3 problems solving has been used to address issues such as on time 

customer delivery and inventory reduction. 

• A 6S program has been implemented in the plant. Tools such as standard 

work, shadow boards, cell audits, and safety audits now occur on a 

scheduled regiment. 

The on time delivery for the Chanhassen facility has improved and consistently 

remained above the corporate goals for on-time delivery. Although the plant has seen 

significant improvements in on-time delivery, the management team should continue to 

stay focused on their lean implementation and continue to improve processes throughout 

the facility. The next step to improve customer service throughout the division would be 

to share the gains from these lean implementations with other values streams in the 

Chanhassen plant and with sister production facilities. 
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