Introduction
Pacific Air Switch Corporation (PASCOR) brazes silver strips to copper in order to improve electrical conductivity on high voltage air cutoff switches.  Pictures of the air switches are shown below in Figure 1.
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Figure 1: (a) air switch in open position (b) air switch in closed position

The silver stripping is received in spools which then need to be cut and formed into individual strips prior to the brazing process. Currently the strips are cut to various lengths with a paper cutter (not shown).  The copper base parts have curved edges therefore requiring the cut strips to be formed to match the curvature of the copper base parts.  This process is done by using a hand operated device which forms the strips to the required curvature as shown in Figure 2.
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(a)                                                                            (b)
Figure 2:  (a) Radius forming tool (b) close up
PASCOR’s current strip forming process is very crude and requires an operator at all time to keep up with production demands.  Accordingly, PASCOR has asked for a design and prototype for a fully automated device to cut and form the silver strips.  
Explanation of This Document
This Product Design Specifications (PDS) report defines the criteria and considerations for the design of the Silver Strip Cutting/Forming Device.  In addition it specifies the customer base for the device as well as important design requirements and objectives.  
Mission Statement
Develop a fully automated silver strip cutting and forming device.  This device is a specialized one of a kind machine designed for PASCOR to use in the power industry.  A working prototype is to be completed and delivered by June 2006.  The device is required to produce strips quickly and accurately while being robust and portable.
Project Plan
The main project objectives are the product design specifications document and presentation, concept evaluation (external/internal searches), product design, prototype testing, and delivery. The timeline for these events can be found in the Gantt chart provided in Appendix 1, and is determined by ME 492/493.
Identification of Customers
The primary external customer of this device is PASCOR’s manufacturing department. Additional external customers include the operator of the machine as well as the technician responsible for any maintenance on the device.  The primary internal customer is our senior capstone course, ME 492/93.  A secondary internal customer is our faculty adviser who will require a timeline for reports, documentation and design prototyping.  Additional internal customers include the individual members of the group and the machine shop operator. 
Customer Feedback and Interviews
The initial meeting with the industry advisor from PASCOR was during an ME 491 presentation where the design project proposal was discussed.  This meeting established the general design requirements and specifications.  At the beginning of ME 492 a follow up interview and tour was performed on site at PASCOR’s facility. After a tour of the manufacturing facility and current in-use equipment, requirements for the silver former were clarified to aide in the design process.
Product Design Specifications (PDS)

Shown below is a list of criteria used to define the design requirements.   The pertinent criteria are shown in table form on the indicated pages from Table 1, and are arranged in the order of higher priority to lower priority.  The criteria that are simply defined or not applicable (N/A) to this project are listed in Table 1 below.  
	Criteria
	Page(s)

	Performance
	5

	Environment
	5

	Life in service
	Addressed as Maintenance Criteria.

	Quantity
	One of a kind.

	Cost of production per part (material and labor)
	6

	Size and Shape
	N/A

	Weight
	Addressed as Installation Criteria.

	Maintenance
	6

	Installation
	6

	Ergonomics
	N/A

	Safety
	5

	Materials
	N/A

	Manufacturing facilities
	PSU & PASCOR

	Shipping
	N/A

	Packaging
	N/A

	Aesthetics
	N/A

	Quality and Reliability
	Addressed as Maintenance Criteria.

	Applicable codes and standards
	Addressed as Safety Criteria.

	Testing
	See verification methods in tables.

	Company constraints and procedures
	See target basis in tables.

	Documentation
	N/A

	Legal (Related patents)
	N/A

	Competition products
	See House of Quality. pg. 7

	Timelines
	See Project Plan.  pg.2

	Disposal
	N/A


Table 1:  PDS criteria list and page numbers
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	PERFORMANCE

	Requirements
	Primary Customer
	Metrics & Targets
	Metric
	Target
	Target Basis
	Verification

	Tolerance
	PASCOR
	Length of Strip Tolerance
	inches
	1/16 inch
	Customer Defined
	Prototyping

	Adjustability
	PASCOR
	Variable Lengths
	inches
	2,3,5 & 6.5 inch
	Customer Defined
	Prototyping

	Parts per Time
	PASCOR
	Number of Strips Produced
	strips/minute
	60 strips/minute
	Customer Defined
	Prototyping

	Radius
	PASCOR
	Width Radius
	inches
	1/4 inch
	Customer Defined
	Prototyping

	Curvature
	PASCOR
	Length Curvature
	N/A
	slight
	Customer Defined
	Prototyping

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	SAFETY

	Requirements
	Primary Customer
	Metrics & Targets
	Metric
	Target
	Target Basis
	Verification

	Emergency
	PASCOR/Management
	Emergency Shut-off
	N/A
	Large Red Button
	Customer Defined
	Prototyping

	Safety Guard
	PASCOR/Management
	Guard From Moving Parts
	N/A
	Enclosed Components
	Customer Defined
	Prototyping

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ENVIRONMENT

	Requirements
	Primary Customer
	Metrics & Targets
	Metric
	Target
	Target Basis
	Verification

	Withstand operation in a harsh workshop environment
	PASCOR
	Needs to be Durable and Robust
	Years
	5 Years
	Customer Defined
	Prototyping

	Withstand operation in a harsh workshop environment
	PASCOR
	Needs to be Rust and Corrosion resistant 
	Years
	5 Years
	Group Decision
	Prototyping

	Withstand operation in a harsh workshop environment
	PASCOR
	Withstand Extreme Temperatures
	Degrees F
	20 to 120
	Group Decision
	Prototyping

	MAINTENANCE

Requirements

Primary Customer

Metrics & Targets

Metric

Target

Target Basis

Verification

Reliability

PASCOR/Technician

Time Until Maintenance

Years

1 Yr./1E+06 cycles

Group Decision

Prototyping

Replaceable Parts

PASCOR/Technician

Readily Available Parts

N/A

Off Shelf Items

Group Decision

Bill of Materials

Serviceability

PASCOR/Technician

Easy to Service

N/A

Common Tools

Group Decision

Prototyping

INSTALLATION

Requirements

Primary Customer

Metrics & Targets

Metric

Target

Target Basis

Verification

Portable

PASCOR/Operator

Weight

Pounds

50lbs.

Customer Defined

Prototyping

Power Supply in Work Area

PASCOR

Power Source

Volts and psi

110 V / 100 psi

Customer Defined

Prototyping

COST

Requirements

Primary Customer

Metrics & Targets

Metric

Target

Target Basis

Verification

Minimal production cost

PASCOR

Cost

Dollars

< $5,000.00

Customer Defined

Bill of Materials




House of Quality
	
	
	
	
	Engineering Parameters
	
	
	
	Market Competition

	
	
	
	
	
	
	
	
	
	
	Mansew
	Consew
	Sheffield

	
	
	Importance
	User
	Weight
	Pieces Per Minute
	Power source
	Tolerance
	Price
	 
	 
	 
	 

	Customer Needs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Performance
	
	5.0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Tolerance
	(1.5)
	Customer
	 
	 
	 
	*****
	*
	 
	*****
	 
	**

	
	Adjustability
	(1.5)
	Customer
	 
	***
	 
	*
	**
	 
	*****
	**
	******

	
	Parts per time
	(1.0)
	Customer
	 
	*****
	****
	****
	**
	 
	****
	 
	******

	
	Radius
	(0.5)
	Customer
	 
	**
	 
	**
	*
	 
	 
	 
	 

	
	Curvature
	(0.5)
	Customer
	 
	**
	 
	 
	*
	 
	 
	 
	 

	Safety
	
	3.0
	Customer
	***
	 
	***
	 
	*****
	 
	*****
	*****
	*****

	Environment
	
	1.0
	Customer
	 
	 
	**
	 
	***
	 
	***
	****
	***

	Maintenance
	
	0.5
	Customer
	**
	***
	 
	 
	*
	 
	**
	***
	**

	Installation
	
	0.5
	Customer
	*****
	 
	***
	 
	**
	 
	****
	***
	***

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Competition
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Mansew
	 
	 
	50 lbs
	97
	110 VAC
	+/- 0.008 in
	$4,000.00 
	
	
	
	

	
	Consew
	 
	 
	75 lbs
	N/A
	110 VAC
	N/A
	$1,300.00 
	
	
	
	

	
	Sheffield
	 
	 
	N/A
	120
	110 VAC
	0.05% of cut
	$3,400.00 
	
	
	
	

	
	Target
	 
	 
	50 lbs
	60
	110 VAC
	+/- 0.0625 in
	$5,000.00 
	
	
	
	

	
	Method of Verification
	 
	 
	Weigh
	Test
	 
	Test
	 
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Conclusion
The silver strip forming device is a one-off machine with specific design and intent. Durability, performance, and safety are important criteria. Achieving the goals of the device, while meeting the customer’s requirements, and maintaining a cost effective budget will be an engineering challenge. 
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