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[1] General overview:
The following information defines many of the minimum requirements and recommendations for metal stamping tooling produced for Microsoft Corporation.  Efforts should be made to observe these requests and requirements wherever possible to minimize delays during the tooling design, construction and approval phases.  Alternatives that will contribute to tool life, wear, ease of stamping and overall part and/or tool quality and durability, will be considered.  The tooling should be capable of producing acceptable quality stamped parts as defined in the tooling RFQ process and part specific documentation.  During the quotation cycle, relevant information will be defined in the Microsoft RFQ (Tooling Specification) that will indicate the tool quality level and life expected.  This document should be referenced to support the expectations of the Tooling RFQ Specifications.

All tooling, unless otherwise specified, is to be built as a complete stand-alone progressive complete die to produce the specified part.  Each die is expected to provide long running production support with only routine maintenance required.  It is the responsibility of the user to protect Microsoft tooling with electronic devices in appropriate ways, to eliminate the risk of accidental die damage during operation. 

Die Builder will provide preliminary tool drawings, or a tooling CAD database, for approval by Microsoft (Tooling Engineering) prior to actual steel purchases.  Two (2) copies of the final tool drawings along with one electronic copy with the necessary assembly details, cross sections, and parts lists provided to the designated Microsoft Tooling Engineer by the die builder within 30 days of receipt of acceptable samples.  Unless otherwise noted, these drawings are considered to be the property of Microsoft Corporation.

[2] Tooling Classifications

This is a brief summary of the various Microsoft tooling classifications.  Microsoft will indicate the class of each tool required, in the initial request for a tool quote.  Some variations to these specific categories are to be expected.  As a reference point for discussion, the cycles indicated must always be balanced with typical frequency of runs, volume of those runs between maintenance points and the general life expectancy of the program.  All available program volume information will be provided by Microsoft in the Tooling Specification / Quote Request and if you are unsure about what is being requested, please contact the appropriate individuals listed on the first page of that document to resolve those issues prior to submitting your information.

Class 1 Die: (HIGH VOLUME TOOLING) - Microsoft reference

Cycles:

Three million or more (strokes)

Description:
Built for extremely high production.  Class I tooling is made with only the highest quality components. Tools should hold close tolerance features with zero defects and a minimum 1.33 CPK level on critical dimensions. Multiple tool sets are required to be identical in design unless otherwise specified. Die blocks to have removable cutting inserts to make in press repairs quick and efficient.  Fragile punches should also be press removable with minimum effort.  Guided strippers are required and should bottom accordingly.  Forms should have both the die bend line and the forming punch inserted and fully adjustable in the press. Die sets should have a provision for location assistance to reduce set up time.  Tooling packages should also contain spare parts, which are guaranteed to fit, to be dimensionally accurate when used, and to be immediately available and interchangeable.  Liberal use of die protection is advised.

The tool builder, for a minimum of 5 million strokes, guarantees Class I tooling against design, material, workmanship defects, and excessive wear. 

Class 2 Die: (MODERATE TO HIGH VOLUME TOOLING) - Microsoft reference

Cycles:


Not exceeding two million (strokes)

Description:
Medium to high production dies.  No fall off in quality, still maintaining a CPK level of 1.33 for critical dimensions. Continue in press adjustability of forms.  Reduced requirement for in press removal of cutting inserts and punches with only the most fragile or critical requiring this treatment. Guide only most fragile or critical stripper/punch areas.  Requires only longest lead-time components as spares.  Material selections can be flexible to facilitate the overall goals of this class. Plate thicknesses can be reduced accordingly.  Still utilizing a die location scheme for quick set up.  Critical areas guarded by die protection.

The tool builder, for a maximum of 2 million strokes, guarantees Class II tooling against design, material, workmanship defects, and excessive wear.

Class 3 Die:
(LOW VOLUME TOOLING) - Microsoft reference

Cycles:


Not exceeding two hundred and fifty thousand (strokes)
Description: 
Lower volume dies. Capable of holding two critical dimensions to 1.33 CPK minimum.  Material selection is increasingly flexible to allow pre-hardened sub plates and yolk blocks with hardened inserts, as well as pre-hardened stripper and punch plates where applicable. Class III tooling may utilize a secondary operation to complete the part VS the use of an extensive progressive die.  General reduction in class of material and construction techniques.  Emphasis on sound basic die construction techniques VS high output.  Typically utilized in lower budget programs or in a switch from fabricated to stamped production methods for cost effectiveness.

Class 4 Die:

(EXPERIMENTAL TOOLING) - Microsoft reference

Cycles:


Not exceeding ten thousand (strokes)
Description:
Extremely low production and/or prototype dies.  May be used in combination with other fabrication methods for lowest cost tooling process.   Quality should still be good enough for sustained compatibility of parts or assemblies up to 10,000 parts.  May utilize the most cost effective materials.

Class 5 Die:   
(PROTOTYPE TOOLING) - Microsoft reference

Cycles:


Typically not exceeding 500 (strokes)

Description:
Prototype tooling only.  This tooling would be constructed in a manner appropriate to the requirements of the prototype parts, whether for marketing samples, or engineering verifications.  Many tooling options are available, and will be considered relative to application, time, and cost. 

[3] DIE TYPE / GENERAL CONSTRUCTION AND DESIGN      
a)
Stamping Dies – All tooling is to be built as complete and "stand-alone".  Each tool on it’s own die set unless otherwise directed and approved by Microsoft.  Your Microsoft Engineer will specify any interchangeable tooling during the RFQ process.

b)
Material usages and scrap amounts to be used are to be confirmed with Microsoft Corporation (Hardware Engineer) prior to tooling construction and must be noted on all tool drawings using the acronym “LBS. per 1,000 =” which designates the raw material consumption per 1,000 stampings.  Material thickness, width, and pitch are to be clearly stamped on the tool die set mounting surface in a location facing the operator side.

c) All tool drawing features should be referenced from an X and Y datum point, which could be the lower left corner of the die block plan view or the centerline of the lower left leader pin of the lower die. (Variations within companies that utilize feature edges or other pickup points make this a "nice to have" if possible when doing the tool design.) The tool design should incorporate an approved layering scheme, which looks through the assembled tool from the upper mounting surface and is separable for viewing individual layers.

d)     The die "top" and "operator side" should be noted on the drawings for reference, as well as stamped on the die set in a clear location.  The tool information should be stamped in the same general area. 

e)

Tool parallels and mounting methods should be shown on tooling side views.  Your Microsoft Engineer for compatibility with the general supply base must approve any alternate machining and mounting plates for Quick Die Change.  All tooling parallels and plates must allow the clear effective removal of any metal scrap from the tool.

f)
In general, all die and punch steel thicknesses must be of sufficient mass to allow for the removal of material during routine maintenance without excessive consumption of usable die life.  This determination to be made based on the annual volume requirements of the project and the maintenance interval required. Die steels must be sized to guarantee production levels referenced in the class of die.

g) 
Each die set is to be identified near the “O” corner, if possible, in a recessed location, with stamped letters, minimum .312”high. In addition a permanent, Microsoft supplied I.D. tag, indicating the following information - should be anchored:

Property of Microsoft Corporation

Part Name -______________      
Part Number -_________________

No. of Tool - __                            

Microsoft Asset Number -________

Mfg. By - ________________  
            Date - ________                    

Weight is _______________lbs./kg
Upper Die Weight - 
       lbs./kg
Tandem or two-piece die sets will require a matching tag placed on each half.

h) 
Each production die will require that maintenance records be kept concerning the number of hits that the tool has produced as it relates to the maintenance schedule that has been approved by Microsoft, as well as the types of maintenance that has been required and completed.

I) The supplier is permitted to utilize their own die maintenance program pending approval by their Microsoft Engineer.

J) The supplier is free to develop the strip layout of any progressive die process pending the approval by your Microsoft Engineer.

k)
Sufficient eyebolt lift holes (minimum of one per side on each upper and lower die shoe) are to be provided to permit general tool handling in the assembled or split conditions.  Holes should be placed in locations to permit safe and balanced lifting whenever possible.  The die set size and ease of general handling is always a factor in considering the quantity, location and realistic benefit.

Sizing of these holes should be no less than:

A - "Small die”
 - Up to 500 lbs.

1/2-13 NC x 1”

B - "Medium die" - 500 to 2,000 lbs.
 
5/8-11 NC x 1.125”

C - "Large die" – 2000Lbs. and up

3/4-10 NC X 1.375"

Shouldered eye-bolt(s) should be provided as required with each tool “eye bolt” to permit safe handling.  Another alternative is to utilize sliding die splitting machinery that balances the tool evenly.

l)
All die steels are to be identified with the steel type and Rockwell hardness being used. This information must be available from the parts list details on the tool drawings as well as on all marked steel inserts. Any further surface treatments (i.e. TiCn, etc.) should be noted as well on final tool drawings.

m)
All die protection devices are to be identified on the tool design and die set with the proper connections and set up locations. When possible utilize quick connect type electrical connectors to a main junction box.  No wires or extended fittings should be placed on the bottom of the tool that may interfere with transport by a forklift or other lifting device.  Junction or connection boxes must be adequately protected from transport machinery.

n)
Dies are to be equipped with a safety strap, which holds the upper and lower die shoes together to prevent unanticipated opening of the tool and to minimize tool wear during transport.  Specific methods, types and locations are unique to each tool and should be discussed during preliminary development.

[4] Die Set Type

a)
Die sets that will support the overall quality and durability requirements of the project must be used.  The manufacturer may utilize ball cage or steel or bronze bushings depending on the application. Leader pins and bushings may be metric in design but must be readily available for replacement. 

b)
Die set thickness must support the quality and durability requirements of the project.  Die sets may be tandem or single piece in design.  Unless otherwise approved, die sets less than 84” (2,133 MM) must be one-piece top and one-piece bottom.  Tandem die sets must guarantee the integrity of lineup of the two sections and maintain accurate pitch dimensions. The supplier is allowed to utilize their method of alignment provided it guarantees integrity.

c)
In the case of Class 1 and Class 2 tools, any area of the die set that will be “bottomed” must be inserted with a hardened steel insert to absorb the pressure of the bottoming action without loss of timing, integrity, or damage to the die set.

d)
Die sets may be manufactured “in house” as a cost reduction method, however any supplier manufactured die set must feature tolerance and specifications equal to any purchased die set such as Danly.

e) In the case of transfer tooling or tools that may utilize operators to pass parts from tool to tool, it is allowed to remove or reposition leader pins and bushings to facilitate the movement of parts provided the integrity of tool guidance is not compromised.

f)
Upper and lower die sets should never be utilized for support of any sliding mechanisms directly on the die set surface.  Sliding mechanisms such as cams must ride on wear plates mounted over or in pockets of the die set.  Upper and lower die sets must also never be used to guide any sliding pin, post or alignment device.  Such devices must be guided in suitable bushings either in the die set or in die blocks or punch pads.  The exception is non-critical items such as lifter pins or trampoline ejectors.

g)
Any apparatus, which may protrude from any surface of the die set or tool, must be properly and adequately protected from accidental damage.  Such protection must also protect any operator or bystander from harm should there be an accident or unplanned release of energy from the tool.  This includes but is not limited to cams, springs, nitrogen lines, manifolds, etc.  Such personal protection must reflect pertinent O.S.H.A. guidelines of the USA regardless of the place of manufacture or the location of use.  The safety of any operator of any Microsoft owned tool is of paramount importance.

h)
All slug and scrap openings through the lower die show must be CNC flame cut, CNC machined or drilled, or wire EDM machined unless previously approved in writing by your Microsoft Engineer during the design review phase of the tool design.

i) It is unacceptable to utilize previously used die sets or dies set materials for any class 1, 2, or 3 tools.  Class 4 and 5 tools may utilize this circumstance with the written approval of your Microsoft Engineer in order to keep costs low for experimental or prototype tooling.  Microsoft only allows the utilization of such “used” components at zero cost.

[5] Parts and Scrap Ejection

a)

All progressively tooled parts must have the ability to slide from the tool after being released form the scrap strip without assistance from air blow-offs. (I.E. gravity) Parts may utilize end of tooling exits as well as through tooling and front and back exits.  Front and back and through tooling exits must segregate the production parts from any scrap, which may utilize the same exit path.  Please consult your Microsoft Engineer for approval of exit processes that require mechanical intervention or assistance.

b)

Stage tooling which is to be hand passed from tool to tool must have a provision to access the part with part handling devices and clamps or magnetic wands.  Operators are to have easy and immediate access outside of any point of use contact with the machine or tool.  Microsoft never recommends nor sanctions the use of operator hands only to reach into tooling to retrieve or pass parts and recommends safeguarding operators according to the pertinent O.S.H.A. USA regulations.

c) 

Knock out rods should fit die shanks properly and engage the knock out bars of the press properly to provide a quick release of compound die parts from the upper die cavity.  Presses should be inclined to allow such parts to slide from the tool without assistance from air blow-offs.  (I.E. gravity) If the press cannot be inclined – please consult your Microsoft Engineer for approval of your process.

d)
Scrap slugs must be retained in die openings during the stamping process.  It is unacceptable to allow slugs to pull onto the cutting die surfaces and mark the part.  Utilization of carbon deposit devices around die opening perimeters is not recommended as a solution due to maintenance and quality issues.  Please consult your Microsoft Engineer for suggestions to alterations of slug shape or the addition of retention teats (stingers) to the die openings.

e) Large scrap must drop from the die opening frequently enough to avoid developing excess tonnage of punch shearing.  It is recommended that a straight land of .125” (3.2 MM) to .187” (4.75 MM) depending on material thicknesses, be used to allow no more than 4 to 6 pieces of scrap to gather before being ejected from the opening.  After the straight land in each opening it is recommended that a taper of ½ degree be used to facilitate the evacuation of scrap.  For class 3 and higher dies – it is allowed to taper die openings tangent to the cutting surface utilizing the same ½ degree taper.

f) Utilize chutes and slides to direct scrap away from problem areas where scrap could be caught and pile up. Assure smooth transitions from die slug opening to ramps, chutes or parallels where scrap may contact tooling and get trapped.

g)
Parallels and mounting plates must be arranged and constructed so as not to interfere with the efficient removal of scrap without requiring the production process to be interrupted.

h)
Where possible, utilize chutes and slides to contain small scraps to certain areas of the underside of the tool. Small scraps can become a maintenance and quality issue by contaminating mechanisms in the tool or the parts themselves.

[6]
Pitch Notch and Material Scrap Specifics

a)  
Unless otherwise approved, all Class 1 and Class 2 progressive dies to include provisions for scrap trimming the front and rear of the material strip to provide a clean straight surface for the part.  These trim cuts should be between approximately 1/16” (1.6 MM) and 1/8” (3.2 MM) depending on the material thickness of the strip.

b)

Class 3 and higher progressive dies should include provisions for trimming the strip material if the quality of the part requires it. (I.E. close dimension from that edge) If the part dimensions do not require trimming, it is allowed to utilize material slit to width for the blank development.

c)

All blanking and compound dies should utilize 3 times material thickness minimum, and 5 times material thickness maximum, for scrap trimming to the edge of the strip and between blanks. In the case of straight cuts, attempt to part off parts without scrap between them. (I.E. Shear/Lance)

d)

Progressive dies should allow sufficient scrap between parts in the pitch to facilitate proper die construction techniques.  This area must be closely monitored during development for potential material savings.  The actual pitch scrap must be indicated on the tool design.

e)

Material scrap must be indicated as a percentage of part weight on the initial die concepts.  This number must be reconciled between overall blank size and weight and actual material width and pitch size and weight.  Microsoft will not accept scrap levels that exceed 3% of the total blank weight unless such can be numerically justified.  The actual material usage is to be represented using the acronym - Lbs. Per 1,000 = xxxxx.  This is derived by the calculation of width X thickness X pitch X (weight per cubic inch of that material) X 1,000.  When represented in this fashion it becomes much clearer how small savings in width or pitch can create huge savings during mass production.

[7]
Raw Material Selection (General)

a) Materials for the manufacture of stamping dies should be considered in the following loose groups:

a. Cutting Steels Upper and Lower – any component of the punch or die that will come into contact with the production part to produce a cutting or lancing action.  All of these components shall be manufactured from steel.

b. Forming Steels Upper and Lower – any component of the punch or die which will come into contact with the production part to produce a forming or shaping action.  All of these components shall be manufactured from steel.

c. Stripping, Clamping, and Pad Steels Upper and Lower – any component of the upper or lower die which will assist in the stripping, clamping or location of materials or components prior to or after cutting or forming.  All of these components shall be manufactured from steel unless otherwise noted for special circumstances such as surface critical areas. 

d. Miscellaneous Construction Materials – components of the tooling such as die sets, lifters, guides, bushings, springs, parallels and mounting plates, etc.  These materials may be manufactured from a variety of materials, which will be determined using sound die construction techniques and the specific circumstance and duty of the component.

b) Material selections will be made according to sound die construction techniques and by referencing the requirements for the tool as provided in the Tooling RFQ section.

c) It is the responsibility of the tooling manufacturer, regardless of location, to guarantee that all raw materials used for cutting, forming, and stripping or clamping, adhere to the following ASTM specifications without exceptions:

a. A686-92 ASTM Standard Specification for Carbon Tool Steels

b. A600-92A ASTM Standard Specification for High Speed Tool Steels

c. A681-94 ASTM Standard Specification for Alloy Tool Steels

d. A597-87 ASTM Standard Specification for Cast Tool Steels

d) Heat treatment of the steels and materials used for tooling construction must be done in accordance with the manufacturers specific instructions.  This includes utilizing specific types of equipment or proprietary processes that may be required.  This requirement is regardless of the tooling manufacturer location.

e) Utilization of materials, which do not meet the ASTM Standards Specifications above, will constitute a violation of the purchasing agreement between Microsoft and the supplier and will require that the supplier replace all materials in question with approved ASTM materials at no cost to Microsoft.

f)
For all Class 1 and 2, and some Class 3 tools, it is required that cutting and forming areas of the tool be inserted in a fashion that would support good maintenance practices as well as in-press access for maintenance with a minimum amount of down-time.  Such inserts should take the part quality, feature design elements, and productivity requirements into account for the most cost effective solution between tooling expense and production efficiency.  It is Microsoft’s intent to balance these two aspects of the stamping process.

[8]
Cams and Slides – punching, locking, and forming

a) Depending on the quality requirement of the part or a specific feature of the geometry, it is occasionally necessary to utilize cams or slides to produce a feature in the part.  This usually means that a cam will be activated to move in a direction that is not parallel to the direction of the stroke of the punch press. 

b) All cams will be manufactured with self-enclosed stripping devices, which will not require the action of any other ancillary device to assure proper stripping of the part from the cam or slide.

c) All cams will utilize wear plate type construction with the wear plates being manufactured from a dissimilar material from the actual slide material.  The preferred method would be to use some type of wear plate material such as bronze.  Wear plates must have proper venting and grease provisions for smooth operation.  

d) Cams may have spring returns.  For those cams that do employ spring returns it is mandatory to protect this area of the tool with die protection as well as to cage any springs from the potential of accidental release or operator injury.  If a cam uses a positive mechanical return, it is not necessary to protect with die protection.

e) Cam design is up to the discretion of the tooling manufacturer.  Material selection must assure maintenance free operation for the life of the tool.

f) Cams may be employed to punch holes, to lock edges or corners with extrusions, or to form over-formed or hard to access areas.  The use and construction of cams must be approved by your Microsoft Engineer; during design reviews prior to construction. 

[9]
Stripper Plates, Guiding, and Stripping Pressure Methods

a)
The selection of materials for stripper plates will be partially dictated by the Tooling RFQ section.  Materials will be specified based on the Classification of the tooling and the intended annual volume.  There are other characteristics of the production part, which would help dictate which material should be used.

b) Strippers should be inserted as applicable. Depending on the tooling classifications and requirements, inserts should be press removable and adjustable.  

c)
Stripper plates should be heat-treated in applications where wear and abrasive materials are a concern.  Always follow ASTM Specifications for material selections and the material manufacturer for heat treatment instructions.

g) Stripper spring boxes mounted on top of stamping dies are permissible for all classes of stamping tooling.  The materials to be utilized for pressure must exhibit good maintenance characteristics and be durable enough for high performance applications.  Selecting lower grade materials, which gall, and degrade and can cause rubber dust to invade the production environment; is not acceptable.  Use of the proper durometer for the application is required as would be the proper mechanical spring rates and ratios.

h) Use of Nitrogen cylinders in cases of Class 1 and Class 2 high volume dies is acceptable.  Nitrogen cylinders may be either the manifold design or drop in individual units.  It is recommended that manifolds be used for critical applications where an adjustable power source is beneficial.  In either case – proper protection of operators and maintenance personnel from the unplanned release of stored energy is required in accordance with applicable OSHA USA regulations regardless of the point of use.

i) When stripper plates are to be used for anything other than the release of material from the punches, or when cutting clearances are smaller than .002” per side, it will be required to guide the strippers with an independent guidance system.  Such system must be made up of no fewer than 4 guide pins, and bushings per stripper.  The size and construction are to be in keeping with sound die making techniques.  In the case where strippers are to be guided, at no time will it be allowed to guide pins in either the soft material of the punch plate or die shoe.  These areas must be inserted with a hardened bushing with the proper clearance and venting.

j) The use of local suppliers of stripper guidance devices is allowed provided the system meets or exceeds ASTM specifications for the materials and that the construction tolerances meet or exceed those brands available in the USA.

[10] 
Cutting Clearances and Die Construction Tolerances

a) It is generally understood that cutting clearances should follow acceptable guidelines of sound die making practices.  Cutting clearance becomes the responsibility of the manufacturer and must reflect the classification of tooling and production requirements of the project.  It is generally agreed that tighter cutting clearances produce cleaner cut edges and are more suitable for high volume applications, however raw materials react in a multitude of ways and it becomes the tool manufacturer’s responsibility to research and test (or utilize past experience) the materials for the best solution.

b) Regardless of what cutting clearance is determined to be optimal, the tooling manufacturer will provide for scrap ejection by utilizing the configurations described in Section 5 “Parts and Scrap Ejection”.  Your Microsoft Engineer must approve any deviations from these recommendations in writing prior to construction.

c)
Forming and drawing clearances are subject to the same guidelines.  It becomes the responsibility of the tooling manufacturer to develop and specify optimal forming clearances.

d)
Construction tolerances must be related to the following criteria:

a. Classification of Tool

b. General dimensional requirements of the product

c. Allowable CPK level (Tool Classification)

d. Material thickness and cutting clearance being used

f) Ultimately the barometer of construction tolerance for stamping tools, are the dimensional inspections of the part after stamping as well as the stamping process itself.  Tooling which is not constructed using a +/- Zero mindset typically will not function properly.  It is generally accepted that the area of die block and punch pad progression is the most critical.  The tooling manufacturer must insurer that pitch is maintained from station to station and that die openings and punch geometry not exceed given tolerance.

g) Progressive dies are much less forgiving in construction tolerances given the fact that unlike a plastic injection mold, the raw material must be moved or progressed through the tool from one place to the next.  This movement must have the capability to index to the exact spot or the part and the process will be unacceptable.  Single station and blanking tools rely much less on construction stack up tolerance and much more on the actual part dimensional requirements within the tool. In progressive dies it is recommended that cutting and forming geometry be located accurately to avoid any tolerance stack up issues.

h)
It is generally acceptable to utilize CNC machining to locate the critical geometry and features of the tool in the proper locations.  This makes external tolerances such as overall block size and edge placement less critical.  It is acceptable to have rough machined edges on block external edges as long as feature and geometry locations are unaffected.

[11] FIRST ARTICLE INSPECTIONS / TOOL BUY OFF

a) Tooling sources are required to provide an initial sampling of stamped parts (generally 250 minimum), and all die set-up and process documentation.  Such samples are only acceptable if they duplicate a production process as close as possible.  Progressive tooling must be capable of running unassisted on automatic at the appropriate strokes per minute speed.

b) Each tooling source will be required to provide a tooling dimensional certification.  Tooling dimensions to be certified will generally relate to part critical-to-function dimensions, and will be determined by Microsoft and the toolmaker.

c) Tooling must produce samples at an acceptable capability level, which is associated with the classification of the tooling.  During stamping die trials, such capability must be demonstrated dimensionally, as well as in the process.

d) 
The tooling source will be responsible for timely completion of tooling corrections that may be required, until parts can be produced per Microsoft documentation, or appropriate deviations are agreed upon and completed.

e) 
Microsoft is financially responsible for any tool modification as a result of design and engineering changes.  The tooling source will be responsible to complete these in a timely fashion, to Microsoft specification, or to an agreed deviation level. 

f) Microsoft Corporation may request the initial die trial be coordinated for attendance with product design, engineering, production stamping or quality assurance personnel.  Upon request, Microsoft will reserve the right to limit participation to specific groups or restrict general viewing of the tools or products during trials.

g)
The following Tooling Verification Form must be used in initial samples to Microsoft to qualify tooling as production ready.  The tooling supplier is responsible to perform all dimensional metrology, capability studies, and statistical process control, on critical dimensions as defined in Microsoft’s dimensional requirements for that product.

[12] Tooling Verification Record Copy

Sample Tool Verification Form (available as Excel spreadsheet)

	 Microsoft Corporation
	Tool Maker:
	Jim’s Die Shop

	Tooling Certification Form
	MS Tool #:
	MS-295

	METAL STAMPING DIES

	Part Name
	Part Number
	Material Used
	Material Thickness
	Stock Width
	Pitch (Progression)

	Bracket
	900-336-006
	CRS -AKDQ 
	.02”
	10.200”
	7.50”

	Drawing Number
	900-336-006rev0112
	
	
	Non-Critical Maximum Tolerance Percentage is +/- 70%

	Revision Number
	Revision A
	
	
	Critical Maximum Tolerance Percentage is +/-60%

	Drawing Zone
	Print Dimension
	Tolerance
	Critical to Function
	MS Engineering Comments

	A-4
	0.318" dia.
	+/- .010”
	No
	

	Sample Number
	Dimension as Inspected
	Tolerance Consumed
	Tolerance Percentage
	

	1
	.316
	- .002
	-20%
	Accepted

	2
	.315
	- .003
	-30%
	Accepted

	3
	.318
	0
	0%
	Accepted

	4
	.322
	+ .004
	+40%
	Accepted

	5
	.321
	+ 007
	+70%
	Accepted – Non-Critical Dim.

	
	
	
	
	
	

	Drawing Zone
	Print Dimension
	Tolerance
	Critical to Function
	MS Engineering Comments

	B-7
	4.756”
	+/- .020
	Yes
	

	Sample Number
	Dimension as Inspected
	Tolerance Consumed
	Tolerance Percentage
	

	1
	4.750
	- .006
	-30%
	Accepted

	2
	4.755
	- .001
	-5%
	Accepted

	3
	4.762
	+ .006
	+30%
	Accepted

	4
	4.755
	- .001
	-5%
	Accepted

	5
	4.770
	+ .014
	+ 70%
	Rejected – over 60% consumed


Microsoft reserves the right to make changes or exceptions to these guidelines (i.e. specific dimensional requests that are tighter than the general specifications).  The Intent of this guideline is to minimize issues of tool capability versus process capability.  It is important to clarify that if there is any confusion about what is being requested, the dimensional specifications shown on the Microsoft drawing package, or Request for Quote package (in the case of CAD only data), will always take precedence over any other information conveyed.

Tool steel verification numbers provide feedback on "known data", versus "expectations" that relate to dimensional deviations, processing conditions, and other variables.  The request for this data will be made during the tool build period and should be returned to the Microsoft Hardware Engineer prior to initial sampling.
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