Manufacturing Strategy


Developing a manufacturing plan for a start-up company is much different than doing so for products in an existing plant.  For a manufacturing engineer, there are more advantages to working with a ‘fresh sheet of paper’ in the long run.  With this approach, not only is it possible to merely procure the desired equipment but it is possible to design every aspect of the operation.  

First, it is imperative to understand the product line as set forth by the Marketing Department.  One general guideline considers the physical size of the products to scale the required resources.  The Concurrent Engineering methods at Flexhitch allow the Manufacturing Engineering (MfgE) Department to scale these resources for a small product.  In addition to size, MfgE also understands that the products will be welded and fastened assemblies that will not require advanced processes (See Appendix C ‘Manufacturing Process Specification’).  The Flexhitch product line consists of units that already exist in a fairly new market, which means that they may be produced with existing technology.  

With these simple guidelines in place it is possible to arrange the manufacturing plan and the facility with a high degree of confidence that current and future production will be efficient and capable.  

Manufacturing Organization

Once MfgE has a general understanding of the competitive requirements for the product, we can develop specific performance requirements and work to ensure adequate capabilities.  Completion of Tables C1 and C2 indicate these performance requirements or ‘dimensions’.
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Table C1 Manufacturing Requirements
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Table C2 External Performance Dimensions



Table C2 shows that the plant needs high flexibility as the main capacity focus and low cost as the secondary focus.  Flexible plants, processes and workers will be necessary to support the required capacity flexibility.  

To keep cost of manufacturing down, an efficient product flow is helpful.  Short transport and minimal storage along with appropriate decision time and maximized task time are the objectives to reach this goal.

 Figure C3 illustrates the flexible plant layout with the process flowchart included. 
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Figure C3.Cell1= Cutting,Cell2= Forming,Cell3= Machining,Cell4= Joining,Cell5= Assembly



This plant allows flexibility in that components that follow their routers (See Appendix C, Initial Routers) can go from any optional cell (Cells 1, 2, 3 & 4) to the required cells (Cell 5 & Quality Assurance) easily.  The dashed lines indicate non-permanent barriers between cells that benefit from this.  These types of barriers adequately define areas for OSHA requirements yet allow for resizing and efficient transport on demand. These accommodations should allow near-zero changeover times between current and new products. The solid lines around Cell 5 and Quality Assurance denote more permanent foundations that enclose cleaner, more accurate operations, that are shielded from the standard production floor environment.  


Flexible workers will be trained to occupy cells 1, 2 & 5 as well as both warehouses so that their services may be utilized
as demand dictates.


Human Resources

One way to determine human resources requirements is to place one operator at every machine (11 operators) and this support will be necessary to meet 3rd year projections.  For start-up, however, one operator per cell (5 operators) is sufficient.  For example, the operator in Cell 1 will be trained to operate the cold saw, band saw and shear.  This is a beneficial compromise between flexible workers and meeting the initial labor budget.  As expansion progresses, these operators will become qualified to train and supervise new flexible workers.  

Low cost can be measured in MfgE by using aggregate production planning and focusing on:

· Basic Production Costs

· Production Changes Costs

· Inventory costs

Basic Production Costs are primarily labor costs.  These can be kept to a minimum while avoiding overtime and increasing value added time by using the flexible worker strategy mentioned earlier.  The Cost of Production Changes is kept down with the flexible plant layout and versatile equipment (See Appendix C, ‘List of Required Flexible Equipment and Tooling’).  The greatest Inventory Costs for Flexhitch are those tied up in inventory.  By nature, the products do not spoil and by design they do not become obsolete, but until they leave the warehouse they are a capital investment.  This cost is an ideal justification for Just In Time techniques that may be implemented at the one year projection.  

Just – In – Time Technique

As soon as a stable environment and employee participation is confirmed, J.I.T. can begin.  Good supplier relations are required if Flexhitch expects to receive materials just in time.  Our suppliers’ inventory a lot of the same material, which makes them our primary Warehouse 1. Because of this, they will be able to deliver when and as needed with their trucks.  In particular, we will be buying a lot of steel, so steel suppliers will favor our business with them. These types of vendors can cut stock to size as needed to dampen direct production burden on Flexhitch when needed.  ‘Little’ JIT implementation (scheduling goods inventories and ensuring resources) will start at 1 year then ‘Big’ JIT (eliminate waste in all aspects) will start in 5 years.  

The initial Flexhitch plant will be a focused factory because we lack the resources to have it otherwise, the challenge will come later, in keeping it that way.  Group technology also comes by default, for all of the initial products are similar.  The process flow lends itself to quality at the source by allowing for product problems to arise without affecting production of other products.  Each cell can truly concentrate on one part of the job at a time, whether it is cutting or assembly.  Uniform plant loading by making small batches of all parts daily is also built into the general Flexhitch business plan that considers limited start-up resources as the pacing factor.  These products lend themselves to Continuous Processes which allow the flexibility that is specified in the performance dimensions.  A Kanban system will be phased in after one year with carts that are color coded to identify product groups.  Empty carts in a particular cell then indicate that the cell must fill and deliver the cart to the next downstream operation.  

Modern Manufacturing Techniques

Computer Aided Design and Computer Aided Manufacturing (See Appendix C: ‘Job LBT008’) will be required at start-up for basic engineering practices and should support the company, on their own, through the three year projection. The low-tech nature of Flexhitch products means that comprehensive automation will never be likely (See Appendix C, ‘Automation Study’).  At start-up, no true automation will be required.  After one year, some operations will be combined into one (e.g. forming and material removal) After the three year milestone, the use of Computer Integrated Manufacturing, which brings computers and automation together, will assist in managing the increased capacity that is forecasted.  Then, the five year requirements call for some automatic loading and unloading. As JIT, Kanban, and CIM are each successfully implemented, they may be integrated into a computerized Manufacturing Requirements Planning software package.  Each of these is a running objective to reach our five year goal of a complete MRPII structure. 

This manufacturing strategy combines the objectives of the Flexhitch business plan with proven production methods to attain the desired goals.  The plan considers every aspect from start-up through the five year projection and allows for a promising future after that milestone.  When combined with a comprehensive Quality Assurance plan, this strategy provides a solid foundation that will allow Flexhitch to satisfy our customers and employees for years to come. 

Appendix C

Manufacturing Strategy Section

List of Required Flexible Equipment and Tooling

· Warehouses – Forklifts(0), Racks(0), Carts(0) & Ladders(0)

· Cell 1 Cutting – Coldsaw(0), Bandsaw(1) & Shear(0)

· Cell 2 Forming – Press(5) & Brake(1)

· Cell 3 Machining – Mill(0),  Lathe(0), Drill Press(0)

· Cell 4 Welding – MIG & TIG Welders(0) & Work benches(0)

· Cell 5 Assembly – Hand(0) & Pneumatic(1) tools, Air Compressor(1), Work benches(0)

Notes on Required Equipment:


1. Some of this equipment is not absolutely necessary for the initial (0) product group, which will ease start-up costs.  Cell 3 will be used for production support (tooling) to begin, then for later products as required. All of the listed equipment will eventually be required for the one (1) through five (5) year projections.  

2. Additional shop equipment, that is not listed here, will be required for Quality Assurance practices.

Appendix C

Initial Routers (Document #ROU001) for Universal Hitch FH-UHI-001


[image: image3.wmf]Operation 0010

Cut & Deburr 24" square tube to size

Work center

Cell 1

Base Qty

1.00pcs

Setup

LBT001 Fixed Stop

Machine

#001 Cold Saw

Direct Labor

.17 min

Operation 0020

Cut & Deburr 12" square tube to size

Work center

Cell 1

Base Qty

2.00pcs

Setup

LBT002 Fixed Stop

Machine

#001 Cold Saw

Direct Labor

.32 min

Operation 0030

Cut & Deburr 2" square tube to size

Work center

Cell 1

Base Qty

4.00pcs

Setup

LBT003 Fixed Stop

Machine

#001 Cold Saw

Direct Labor

.42min

Operation 0040

Cut & Deburr 16.25 x 8" plate to size

Work center

Cell 1

Base Qty

1.00pcs

Setup

LBT004 Fixed Stop & Fence

Machine

#003 Shear

Direct Labor

.09 min

Operation 0050

Cut & Deburr angled plates to shape

Work center

Cell 1

Base Qty

2.00pcs

Setup

LBT005 Fixed Stop & Fence

Machine

#003 Shear

Direct Labor

.18min

Operation 0060

Drill & Deburr angled plates per print

Work center

Cell 3

Base Qty

2.00pcs

Setup

LBT006 Drill Fixture

Machine

#007 Drill Press

Direct Labor

.50min

Operation 0070

Drill & Deburr 24" square tube

Work center

Cell 3

Base Qty

1.00pcs

Setup

LBT007 Drill Fixture

Machine

#007 Drill Press

Direct Labor

.50min
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Drill & Deburr 16.25" Plate

Work center

Cell 3

Base Qty

1.00pcs

Setup

LBT008 Drill Fixture

Machine

#007 Drill Press

Direct Labor

.66min

Operation 0090

Fixture & Weld 

Work center

Cell 4

Base Qty

1.00pcs

Setup

LBT009 Weld Fixture

Machine

#008 MIG Welder

Direct Labor

4.00min

Operation 0100

Inspect

Work center

QA

Base Qty

1.00pcs

Setup

QA001

Machine

none

Direct Labor

10.00min


Parts are sent for powder coating, when they return:

Document #ROU002 for Universal Hitch FH-UHI-001
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Assemble & Install Cable/Pin

Work center

Cell 5

Base Qty

2.00pcs

Setup

none

Machine

none

Direct Labor

1.00min

Operation 0120

Label & Package

Work center

Cell 5

Base Qty

1.00pcs

Setup

none

Machine

none

Direct Labor

.50min


Notes on Routers:

1. Operations that produce more than one of the same part to equal one base qty. (e.g. Operations 0020 & 0030) do so with one cut across multiple pieces of material stock.

2. Allowance for operation specific Q.A. inspection procedures is not included. 

3.   Deburring operations occur only as required. 

Appendix C

Production Floor Identification
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                    Typical Tensile Test                             Typical Weld Fixture LBT009  
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         Typical Warehouse 1                                       Typical Cell 1
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                         Typical Cell 4                                      Typical Powdercoat Line

Appendix C

Manufacturing Process Specification 

(Document SPE001) for Universal Hitch FH-UHI-001

Reference Router ROU001 & ROU002

Operation

1) Adjust Fixed Stop LBT001 to make cut length as per print. Ensure material stock is in contact with LBT001 before cutting. Trim tube for welding as per print.  Deburr tube ends after cutting as required.

2) Adjust Fixed Stop LBT002 to make cut length as per print. Ensure material stock (2 pieces) is in contact with LBT002 before cutting. Deburr tube ends after cutting as required.

3) Adjust Fixed Stop LBT003 to make cut length as per print. Ensure material stock (4 pieces) is in contact with LBT003 before cutting. Deburr tube ends after cutting as required.

4) Adjust Fixed Stop & Fence LBT004 to make cut length as per print. Ensure material stock is in contact with LBT004 before shearing. Deburr plate ends after shearing as required.

5) Adjust Fixed Stop & Fence LBT005 to make cut length and angle as per print. Ensure material stock is in contact with LBT005 before shearing. Deburr plate ends after shearing as required.

6) Install Drill Fixture LBT006 on Drill Press #007 so that drill bit can pass through drill bushing freely. Ensure that material stock is indexed and clamped properly before drilling. Deburr holes after drilling as required.

7) Install Drill Fixture LBT007 on Drill Press #007 so that drill bit can pass through drill bushing freely. Ensure that material stock is indexed and clamped properly before drilling. Deburr holes after drilling as required.

8) Install Drill Fixture LBT008 on Drill Press #007 so that drill bit can pass through drill bushing freely. Ensure that material stock is indexed and clamped properly before drilling. Deburr holes after drilling as required.

9) Place plate in Weld Fixture LBT009. Place tubes in LBT009. Place angled plates in LBT009.  Close clamps. Tack weld 24” tube to plate. Tack weld 12” tubes to plate.  Fully weld 2” tubes.  Fully weld 24” tube.  Fully weld 12” tubes.

10)Inspect. See Q.A. Documentation.

10.1) Deliver welded subassembly to Warehouse 2 for shipment to powdercoat.

11) Install Pin onto Cable. Install Cable onto angled plate with a pop rivet in .125” hole.

12) Install labels per print.  Tape pins to underside of plate. Wrap assembly in bubble wrap and pack out. Deliver finished goods to Warehouse 2.

Notes on Manufacturing Specifications:

1. Specific, unique fixed stops and indexes are used as opposed to universal, machine supplied indexes to improve repeatability and quality.  Specific tooling can be tracked, tailored and identified better than machine supplied tooling which offsets the increased cost of creating such tooling.

2. The order of welding in Op. 009 is optimized to reduce thermal warpage.

Appendix C

Automation Study


Every capital investment is expected to pay off at some point in time.  The only expenditure, that causes continuous loss, that is justified is one that allows more cash flow than without it.  Automated / Automation equipment always costs money, the sum of which is not included on the equipment invoice.  The following is a cost analysis of selected automation possibilities for Flexhitch.
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Start-up

960

N/A

10.00

1 Year
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40

7.14

3 Year

2419

80

3.97

5 Year

4838

100
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Start-up (960 parts/month) - The mill and lathe in Cell 3 will be Computer Numeric

Controlled, which could be considered automation but CNC capabilities are required to meet the CAM requirements set forth in the company start-up plan.  To buy machines that are not CNC would guarantee a greater retrofit expenditure in the near future, especially when these machines are called upon to make product (not just tooling).  Since this minor automation is all that is considered for start-up, this is all the justification that is required.  Cost Estimate $0.

1 Year (1,344 parts/month) – By this point, operations should be somewhat stabilized,

which allows automation to be more seriously considered.  Although Throughput Time must decrease by 30%, the relatively large automation expenditure should be avoided in favor of less costly alternatives such as Kanban and ‘Little’ JIT implementation.  These methods will begin paying off early and will lay the foundation for other modern manufacturing techniques. At this point, MfgE should be able to recognize operations that can be combined to eliminate operation, transport and storage steps in the flowchart. For example, the plates in FH-UH1 could have the holes punched during the cut-to-size operation.  Estimated Cost $55,000

3 Year (2,419 parts/month) – The three year projection calls for an 80% increase in 

yield over that of two years ago.  The sum of the steps taken during the first three years, and Computer Integrated Manufacturing, will allow Flexhitch to reach this goal.  CIM will allow most members of the production process to share information, observe metrics and control efficiency.   Estimated Cost $30,000

5 Year (4838 parts/month) – After five years some traditional automation hardware will

be required in order to meet the 80% reduction of throughput time while remaining in the existing facility.  In order of priority: 

1) Some welding can be done with automatic welders.

2) Some assembly and Cell 5 operations can be automated. 

3) The cutting and forming machines will be equipped with automatic feeders that will need new tooling support.  Estimated Cost $75,000


Overall, the Flexhitch strategy does not favor automation because of the high variability and low volumes in the product line.  Significant increases in efficiency will also come from QA process improvements. 

Justification for 100% automation of Cutting and Forming which reduces operator count from two to one: 

Payback (years) = Hardware$ 

          (Labor$Replaced–Hdwr Maintenance+Speed up Factor*(Labor$Repl+Annual Depreciation)

P = 200,000 

       27,000-20,000+1.2*(27,000+3,000)

   = 4.65 Years


Five years is too long to wait for a company that is zero years old.  Expenditures on comprehensive automation are best justified in a large, stable manufacturing environment when the company is guaranteed to be around long enough to obtain a return on the investment.
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_1081684000.xls
Sheet1

		Operation 0010				Cut & Deburr 24" square tube to size

				Work center		Cell 1

				Base Qty		1.00pcs

				Setup		LBT001 Fixed Stop

				Machine		#001 Cold Saw

				Direct Labor		.17 min

		Operation 0020				Cut & Deburr 12" square tube to size

				Work center		Cell 1

				Base Qty		2.00pcs

				Setup		LBT002 Fixed Stop

				Machine		#001 Cold Saw

				Direct Labor		.32 min

		Operation 0030				Cut & Deburr 2" square tube to size

				Work center		Cell 1

				Base Qty		4.00pcs

				Setup		LBT003 Fixed Stop

				Machine		#001 Cold Saw

				Direct Labor		.42min

		Operation 0040				Cut & Deburr 16.25 x 8" plate to size

				Work center		Cell 1

				Base Qty		1.00pcs

				Setup		LBT004 Fixed Stop & Fence

				Machine		#003 Shear

				Direct Labor		.09 min

		Operation 0050				Cut & Deburr angled plates to shape

				Work center		Cell 1

				Base Qty		2.00pcs

				Setup		LBT005 Fixed Stop & Fence

				Machine		#003 Shear

				Direct Labor		.18min

		Operation 0060				Drill & Deburr angled plates per print

				Work center		Cell 3

				Base Qty		2.00pcs

				Setup		LBT006 Drill Fixture

				Machine		#007 Drill Press

				Direct Labor		.50min

		Operation 0070				Drill & Deburr 24" square tube

				Work center		Cell 3

				Base Qty		1.00pcs

				Setup		LBT007 Drill Fixture

				Machine		#007 Drill Press

				Direct Labor		.50min






_1081684074.xls
Sheet1

		Cell		Machine #		Related Tooling		Description

		1						Cutting

				1				Cold Saw

						LBT001		Fixed Stop

						LBT002		Fixed Stop

						LBT003		Fixed Stop

				2				Bandsaw

				3				Shear

						LBT004		Fixed Stop & Fence

						LBT005		Fixed Stop & Fence

		2						Forming

				4				Brake

				5				Press

		3						Machining

				6				Mill

				7				Lathe

				8				Drill Press

						LBT006		Drill Fixture

						LBT007		Drill Fixture

						LBT008		Drill Fixture

		4						Joining

				9				MIG Welder

						LBT009		Weld Fixture

				10				TIG Welder

		5						Final Assembly






_1081771000.xls
Sheet1

		Milestone		Parts/Month		Percent Increase		Minutes/Part (9,600 min/mon)

		Start-up		960		N/A		10.00

		1 Year		1344		40		7.14

		3 Year		2419		80		3.97

		5 Year		4838		100		1.98






_1081952225.ppt


            Flexible Plant Layout with Flowchart    50,000sqft

WAREHOUSE 1 INCOMING MATERIAL

CUT TO SIZE

SHIPPING DOCK

OFFICES

FORMING

MACHINING

JOINING

LABELING ASSEMBLY PACKAGING

RECEIVING DOCK

WAREHOUSE 2 FINISHED GOODS

QUALITY ASSURANCE BASE














_1081684036.xls
Sheet1

		Operation 0080				Drill & Deburr 16.25" Plate

				Work center		Cell 3

				Base Qty		1.00pcs

				Setup		LBT008 Drill Fixture

				Machine		#007 Drill Press

				Direct Labor		.66min

		Operation 0090				Fixture & Weld

				Work center		Cell 4

				Base Qty		1.00pcs

				Setup		LBT009 Weld Fixture

				Machine		#008 MIG Welder

				Direct Labor		4.00min

		Operation 0100				Inspect

				Work center		QA

				Base Qty		1.00pcs

				Setup		QA001

				Machine		none

				Direct Labor		10.00min






_1080647696.xls
Sheet1

		Characteristic		Requirement

		Order Winners		Versatility and price

		Qualifiers		Product variety and design

		Performance Dimensions		Flexibility and cost






_1081683608.xls
Sheet1

		Operation 0110				Assemble & Install Cable/Pin

				Work center		Cell 5

				Base Qty		2.00pcs

				Setup		none

				Machine		none

				Direct Labor		1.00min

		Operation 0120				Label & Package

				Work center		Cell 5

				Base Qty		1.00pcs

				Setup		none

				Machine		none

				Direct Labor		.50min






_1080136648.xls
Sheet1

		Characteristic		Requirement

		Customers		Active lifestyle and professional tradespeople

		Product Specifications		Low-tech and durable

		Product Range		Diverse and expanding

		Design Changes		Infrequent to support backward compatibility

		Delivery		Factory Direct - leadtime based, Retailer - scheduled

		Quality		Low variance, durability

		Demand Variation		Nationwide is seasonal, Overall is predictable

		Volume / Line		Low

		Margin		Low






