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	TITLE:   Metal Stamping Die Maintenance Guideline


1.0 PURPOSE

The purpose of this procedure is to outline minimum requirements, and to provide guidelines for stamping die maintenance at the sustaining manufacturing location.  Adherence to these minimum requirements ensures a measured approach to maintaining stamping dies; that adheres to specifications, exhibit specified predictability, and perform at maximum value.

Metal Stamping Dies that are utilized for extended periods of time in support of high volume operations are subject to issues such as strippers, guides, and cams slides that stick (where grease should be available), plating or material buildups in forms and in pockets, and general punch and die cutting edge deterioration.  These conditions need to be monitored and managed for successful and productive manufacturing.  Good tooling maintenance is one of the most inexpensive contributions to consistent process repeatability and part quality that can be done.  It is in our mutual interest to understand that without a good maintenance system, the ability to produce high quality products will be limited.  Those factories that can produce high volumes for long periods of time without tooling damage and downtime will ultimately have higher profits and greater chances to obtain additional business.

2.0 SCOPE

Microsoft has built and placed in service a large number of tools throughout the world.  We take pride in supplying a tooling package that has been engineered to provide each manufacturer with the best possible opportunity for success.  As a result of working with our stamping partners within the U.S., Asia and Europe, there continues to be learning opportunities, which make our next program work even better than the last.  One of the responsibilities of our Manufacturing Engineering group is to share some of this experience and help train the operators, managers and other responsible persons to assure our mutual success.  It is never our intention to suggest, implement or otherwise alter any existing programs your company might have that would already address and compliment our original interests.

The frequency and amount of die maintenance is always a question with new suppliers and should be discussed in detail prior to beginning production.  All tools differ in complexity and they need to constantly be evaluated to provide the best possible production support.  If a new tool utilizes a previously proven robust design approach from others that have been entered into production, then the planning can be more predictable.  With new tools from new designs, Microsoft relies more heavily on our supplier resources to monitor overall condition and wear problems that might exist and Microsoft expects the supplier to be proactive in gaining the information required to solve the “root cause” of the issue.  Microsoft also requires suppliers to notify Mechanical Engineering of potential problems that may occur in other locations with similar tooling and the necessary repairs taken.  It is in the best interest of the entire supply base to be proactive and communicative in this regard.

As a general example, a 600 ton progressive die that runs 20 hours per day, 5 days per week should most likely be completely torn-down for cleaning and sharpening when the tool has run between 150,000 and 200,000 strokes.  That would represent about once every week to ten days based on a running time of 30 strokes per minute and depending on the level of efficiency.  The frequency cannot be totally predictable until conditions and patterns are actually learned from experience.  Good judgment and observations are the key items in making these types of assessments as well as proper steel selection and sound construction techniques.

There will be training sessions provided by Microsoft (HOPS) for each supplier.  This will normally take place during the initial tooling trials at the vendor’s facility.  Vendor stamping managers as well as the personnel assigned to tooling maintenance should be involved in this session.

We have stated the purpose and some of the benefits of preventive maintenance work.  All of these conditions rely on having this work done by qualified and trained individuals.  Our Manufacturing Engineering and Quality group resources are prepared to be of help in those areas of training and skill development that will ensure successful production with a minimum of downtime.

3.0 DEFINITIONS

MI - Manufacturing Integration
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Minimum Equipment Requirements

Assembly table for tear-down and repair work.  Overall height should place the top work surface at a comfortable working height from the floor.  The tables over all dimensions should be suitable so as to avoid any crowding of the work area.  The table should be capable of handling die weights of 2 tons or more and have a clean steel work surface that is generally smooth and free of burrs. It is also acceptable to conduct die maintenance on properly designed and constructed steel “horses” for support of the tool.

Lighting in and around the work table is critical.  Many components require good lighting to read or identify markings.  Good overhead lighting plus a portable lamp on a magnetic base is expected.

Rails, parallel bars, or steel horses are very helpful to position and slide dies.  Heat treated rails would permit moving and positioning without scarfing or scoring and are preferred.  It is unacceptable to drag or scrape tooling over support structures.  Doing so could cause burrs or raised areas on mounting surfaces, which would negatively affect die performance.

Punch pins (set) various sizes to move dowel pins.  These pins should be in good condition and not chipped, bent or have mushroomed heads.  Punch pins should never be utilized in or around the cutting edge areas.  Consider soft brass or even aluminum as an alternative. Dowel pins should be removed utilizing a bottom to top method and never knocked through the bottom of the die shoe or punch shoe.

Hex Head (Allen) wrench sets in good condition – both inch and metric versions are required.  Those tools with rounded corners and abnormal twists or bending should not be used.  An extension pipe (cheater bar) is always useful to break loose screws that cannot be loosened by hand. Avoid using air-operated ratchets or impact guns unless you are positive that use of such tools will not damage threads.

If pry bars are needed for initial plate separation, use only tools designed for such purpose.  No screwdrivers, chisels or wedges are to be used.  Pry bars made from aluminum are preferred. Be sure to check mating surfaces for burrs or sharp edges after plates have been separated.  Stone or recondition any flaws in mounting surfaces.

Hammers, such as “shot loaded” plastic faced versions are preferred.  No metal faced hammer should ever be utilized on or near cutting or forming areas without extreme care being taken not to knick or mark such components.  Brass faced hammers are also allowed.

Oil stone and or file – to remove any burrs, use a medium file to remove the majority of high spots on tool mounting surfaces and parallels and finish with an oil stone for a good finish. The condition of the die set and parallels should be reviewed each time the tool is being worked on.  Seeing that the main plate surfaces are clean and clear of burrs and nicks will not only preserve the condition of the die and the stamping press platens but can also help to prevent the shearing of cutting edges during die set up and operation..  

Cleaning tank and brushes with solvent, for further removal of “sludge” or gum build-up.  Tank should have a filtration system that keeps the solvent clean and the unit should be on a routine maintenance plan to assure clean filters.

Towels – paper or cloth are both acceptable.  Cloth that has been reused from previous shop work often contains chips and other particles.  Use caution not to scratch any cosmetically critical surfaces during maintenance. 

Compressed air source – normal shop air pressure with moisture traps is usually sufficient.   Higher pressures do not necessarily clean any better.  In fact, low to medium air pressures can achieve most everything that is required.  

Flashlights – for viewing “hard to see” areas.  Lights with a plastic shell are preferred over metal cased lights.  Many flashlights are round by nature and roll in any and all directions when you set them down.  Even the slightest bumps from metal frames can cause damage to cutting edges. Die lights may be required to check alignment between punch and die in the event of a burr problem.

Chain hoist or crane system – while this is not an absolute necessity, it may seem useful when moving plates.  Beware, chains, hooks and eyebolts are prone to movement, swinging or otherwise moving in or around die cutting and forming areas.  If you choose to use a crane lift or chain, then you must protect sensitive areas from this possibility.

Grease – “All purpose” types are generally used on dies and die components however excellent results are obtained from lithium based greases.  Grease should be stable to at least 500 degrees Fahrenheit.  Used for leader pins (without ball cages), slides and other moving components.  Sliding surfaces should also have grease grooves ground in to facilitate grease storage in these areas. Generally apply a light coating of grease in limited areas making sure to avoid areas that may come in contact with the actual stamped product or that may be washed clean by stamping lubricant sprayers. Use grease where it is necessary and limit it to the amount that is necessary to do the job.  Regular maintenance patterns and habits will help dictate what works the best.

Soft brass pins or drifts – a variety of sizes and lengths are always useful.  These should always be maintained to eliminate burrs or splinters that may flake off inside the tool (or create a safety hazard).  Brass or aluminum drift pins are the preferred method of removing scrap slugs from die cutting openings to avoid the potential to chip or burr the cutting edges.  Scrap slugs must be knocked from each die opening during every maintenance interval. 

Die Bluing and Prussian Blue should be available as a tool to determine clearance and or interference between components.  Die Bluing is also helpful in the event that a modification must be made to the tool and layout work is necessary.  Coat surfaces with Die Bluing and wait for it to dry.  You may now layout your work-piece accordingly.  Prussian Blue will remain fluid and is an excellent means to determine if there is interference or unwanted rubbing of components.

Complete mini grinder set with and assortment of stones and buffing pads will be required to treat areas that may become scarred from use or an accident and the polishing of form surfaces.  Always buff form surfaces in the direction of the form action, this will help to eliminate cross scoring, which may aid in the pickup of material or coatings. “Q-tips” for additional cleaning. Always etch the detail number of each detail when disassembling the tool for the first time.  This will facilitate proper and efficient reassembly.

Trays or bins for parts storage while the tool is disassembled for maintenance should be readily available.  Large stamping dies can have up to 1,000 components, which need to be cared for. It is reasonable to assume that each die may be cleaned 100 to 200 times or more during the production life and that each one of these “events” presents the opportunity to prolong that useful life and minimize the potential for further damage.  The continual success of the molding and production operation depends on the quality and care taken with each of these preventive maintenance opportunities.

Tooling Repair Coordination

During the course of stamping and production, tooling repairs may be needed for a variety of reasons.  In the event that repairs are necessary, it will be expected that the following course of action be followed.

Define the problem(s) that need tool repair in e-mail.

Give your assessment of what caused or contributed to the damage in e-mail.

Outline the details you believe are necessary to correct the problem in email.

Contact Microsoft Hardware Operations Tooling Engineer, (your contact), via phone call / e-mail and immediately send a fax copy or e-mail items 1, 2, and 3 for further discussion and planning.

Once the steps are underway for corrective measures, we (MS HOPS Tooling Engineering) will continue with a follow-up plan to see that the corrections made actually served to solve the problem.

Immediately ship all damaged components that have failed for any reason to your MS Tooling Engineer.  Make every effort to send these parts to the appropriate Microsoft (TE) contact for further review as soon as possible.

This effort is designed to clarify existing conditions and options and to help in minimizing costs and down time for production and the stamper.  This process also allows MS TE to consider the effects of the root cause on other MS deployments of similar tooling and to avoid potential downtime in other regions for the same issue.

Under no circumstances are Microsoft Tooling Assets to be modified, repaired, shipped to another location or otherwise altered without the knowledge and agreement of MS HOPS Tooling Engineering.  You cooperation in this matter is appreciated and expected.

Packaging / Shipping Dies  (\\ibis\mshops\te\preship\global.tool.ship.doc )

All tooling will be shipped to the stamper in the manner that is expected for return shipment.  Upon receipt of the tooling, please examine each crate carefully to detect any possible damage, which might have occurred during shipment.  Do not discard, destroy or otherwise damage any of the shipping crates or materials.  The crates have been designed for safe transportation and repeated use.

All materials should be stored and kept dry and should only be used when shipping the Microsoft specific tooling that you have received.

All dies should be double strapped and blocked on all sides.

Any protruding sections must be protected (by additional blocking or framework) from shipping damage.

The die must be protected with a complete vapor and moisture barrier.  All openings must be sealed.

The shipping address label and packing slip must be securely attached to the package in a visible location.

Check all shipping and address information carefully to avoid mislabeling.  The tool could end up at the wrong location without attention to this detail.

Never install strapping in a slanted or angular fashion.  This will not secure the die properly and will permit the die to loosen and possibly be damaged.
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Die Shipping Procedure Summary:

1) Split die into top and bottom halves.

2) Using a brass or aluminum drift pin, remove all scrap slugs from die openings.

3) Clean and stone the entire face of both halves of die with solvent.

4) Check die surfaces for clean and sharp cut edges and polished forms.

5) When checking lifter pins, ejector pins, leader pins, bushings, and TR Jones Pins - heavily spray all holes and pins with Die Lube 2000 (part no. DAC-200). Die Lube 2000 is available from DAC Industries, Inc. 800-830-3423.

6) Apply a liberal coating of premium grade, non-melt, red grease to all moving components – sliding cam plates, transfer pins, leader pins and bushings and all other moving steel parts. Red Grease is available from DAC Industries, Inc. 800-830-3423.

7) With both die halves lying flat – liberally coat all exposed surfaces with Shell motor oil (50W) or equivalent. Coat entire tool surface and die set.

8) Die halves are then assembled together. Die halves should be spaced ½” (13mm) apart by placing a piece of hardwood such as oak or hickory on top of the die stop blocks and allowing the tool top to settle firmly on them.  Die should then be strapped or banded securely together to prevent movement of any kind.

9) Die is then covered by a vapor bag or barrier specifically designed to prohibit moisture or air from reaching the contents.  The bagged die is then placed on the shipping base pallet, 2x4's are placed around the perimeter of the die and screwed to the wooden pallet.

10) With die on wooden pallet, the 4 sides and top are to be shrink-wrapped.

11) Remaining wooden crate is than installed.

5.0 Appendices

Appendix B -Global Tooling Shipment Process \\ibis\mshops\te\preship\global.tool.ship.doc   
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Vendor - Monthly Maintenance Report

Your comments and notes on this form are intended to provide a record of the maintenance / storage activities and observations during tool storage preparation.  This form is a part of our Quality and tooling documentation history records and must be filled out and mailed or FAXED to the Microsoft Tooling Engineer at the end of production and the tool will be stored for more than 60 days the in your facility.  Duplicate copies should be stored at your facility for review on request.  We appreciate your help and promptness in recording and sharing this information.

Date______________________ Part Name______________________________________________
MS Tool #________________   Part #__________________________________________________

No. of Total Strokes__________        Tool Size (LxWxH)__________________________________

Vendor Name______________________________  Prepared by____________________________

Fax this information to the attention of Jeff Reents

Details                       Clean         Repair          Replace         Lubricate          Other

Die Set                      ______        ______         ______            ______            ______

Die Blocks                 ______        ______          ______           ______            ______

Punches                    ______         ______          ______           ______            ______             

Strippers                    ______        ______           ______           ______            ______

Springs                      ______        ______           ______           ______            ______

Form Blocks              ______         ______          ______            ______            ______

Cam Punches            ______         ______          ______            ______             ______

Lifters                         ______         ______          ______            ______             ______

Hydraulic Cylinders    ______          ______          ______            ______             ______

Tox or Extrude/Roll    ______          ______          ______            ______             ______

Engineering Change  ______          ______           ______           ______              ______

Total Refurbishment  ______          ______           ______           ______              ______

Die Crash                   ______          ______           ______           ______              ______
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