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METAL FABRICATION SPECIFICATION & INSPECTION

1.0
PURPOSE & SCOPE
This specification establishes the Larson Davis Division (LD) requirements for fabrication and modification of mechanical parts.  This includes but is not limited to, plastic, elastomeric, and metal parts. 

2.0
APPLICABLE DOCUMENTS
The following documents will form a part of this specification to the extent specified.  This document is intended for distribution to current and future vendors.


2.1
Larson Davis Documents

When a request for bid is made, the vendor will be supplied with drawings for the desired revision of the part being bid.  The requirements and specifications on the LD drawings will have precedence over other specifications.


2.2
ANSI / ASME
	B1.1
	Thread Specification

	B46.1
	Surface Texture Standard

	
	Other applicable Industry or ANSI/ASME Standards



2.3
Military
	MIL-A-8625
	Anodic coatings for aluminum and aluminum alloys

	MIL-C-26074
	Coatings: Electroless Nickel, requirements for

	MIL-G-45204
	Gold Plating; electro-deposited

	MIL-C-5541
	Chemical films and chemical film material for aluminum and aluminum alloys


3.0
PRECEDENCE
The following order of precedence shall apply when fabricating parts for LD.


1-
Larson Davis Fabrication Drawing & Documentation


2-
This specification


3-
Other applicable documents (see Section 2.2 & 2.3)


4-
Other references (see Section 11.0)

4.0
DEFINITIONS
Alloying: The addition to a metal of another metal, non-metal, or a combination of metals.

Alochrom (alodyne or Alachrome): A proprietary process to improve corrosion resistance and to act as a surface preparation for painting.  Uses a chromate process that leaves a gold colored finish on the metal.

Anodizing:  A process that results in the formation of an adherent oxide film produced by an electrolytic process.  The film improves the corrosion resistance of the metal.  When used with aluminum, or its alloys, it will increase the surface hardness of the material.

Black Anodizing: An oxidation, corrosion resistance process with a dark finish. (uses Sulfuric Acid) Also known as hard anodizing, deep anodizing or refrigerated anodizing.

Coat: To cover with a finishing, protecting, or enclosing layer of any compound.

Elastomer:  A material which, at room temperature, stretches under low stress to at least twice its length and snaps back to the original length upon the release of the applied stress.

Filler:  A material, usually inert, that is added to plastics to reduce cost or modify physical properties.

Flaws:  Irregularities or imperfections that occur at only a few places in a piece of material;  they are not a typical part of the surface or product.

Lay:  The term used to refer to the direction of the predominant tool marks, grain or pattern of the surface roughness as referenced to a particular edge or point as indicated on a fabrication drawing.

Machine Finish: Refers to the geometric irregularities produced on the surface of a solid material by the cutting action of a tool, by abrasives or by other finishing devices.

Mold:  To form a plastic part by compression, transfer, injection molding or some other pressure process.

NIST:  Abbreviation for the National Institute of Science and Technology, formerly known as the National Bureau of Standards (NBS)

Nominal Surface:  The hypothetical, mean geometrically perfect surface that would be obtained if all the peaks or hills were leveled off so as to fill the valleys.  The dimensions and tolerances of the applicable drawing define the surface.

Non-Conformant Material:  Any product, material, or component that does not comply with the cosmetic, process or functional standards set by LD for that product, material or component.

Plastic:  An organic resin or polymer.

Reference Standards:  Scientifically established and based upon known constants that make exact duplication of the standard possible.

Rockwell Hardness Number:  A number derived from the net increase in depth of impression as the load on a penetrator is increased from a fixed minimum load to a higher load and then returned to a minimum load.

Roughness:  Refers to all of the deviations from nominal surfaces that are characteristic of that type of surface and material.

Roughness Average:  The average of a large number of sequential measurements of the surface irregularities from the nominal or mean surface line to the actual irregular contour of the surface being measured.

Roughness Width Cut-off:  This value refers to the ability of an instrument to differentiate between fine pitch and coarse pitch roughness irregularities and thereby permits a better description of a surface to be made.  (Refer to the ANSI / ASME B46.1-1985 standard)

Surface Roughness Comparator:  A set of electro-formed, solid nickel plates that are examples of the various different types of metal finishes.  The finishing process used and the roughness average as measured in micro-inches identifies the samples.  The samples are NIST traceable.

Waviness:  The deviation from a nominal surface that normally takes the form of smoothly rounded waves.  Waviness is specified in inches as the maximum allowable peak-to-valley height.

5.0
GENERAL WORKMANSHIP

5.1
Cleaning
All parts must be thoroughly cleaned of residues from the manufacturing process before the final finish is applied.

All parts must be cleaned of residues from the manufacturing and surface treatment processes prior to shipment to Larson Davis.

5.2
Critical Surfaces
Any surface specified as a critical surface (i.e., specified with a better surface finish that the overall finish) should have NO scratches, dents, tool marks, burrs, machining irregularities, gouges, blemishes, pitting, anodization voids, etc.

6.0
THREADS
· All threads to meet ANSI/ASME B1.1 thread specifications.

· All threads to be cleaned and chased.  Paint or other contaminants are not permitted on the threads.

· All threads to be inspected with certified or otherwise approved GO - NOGO thread gages.

6.1

Special Threads
Larson Davis uses a number of unique threads.  The specification for those threads is found in document # D0001.1110-1 LD Special Threads.  Threads may need to be added by engineering at various times therefore the Special Threads document is not a controlled document and is maintained by the Engineering Department.

7.0
SPECIFYING SURFACE FINISH
Surface finish is specified using the ANSI B46.1 standard.  Check marks and lay symbols are used on the fabrication (mechanical) drawings to indicate the finish required on those surfaces.  Surface finish will be inspected to a "Surface Roughness Standards Set" or other certified standard.

8.0
SURFACE TREATMENT
Areas that require masking will be indicated on the Larson Davis fabrication (mechanical) drawings.  Tooling locations or surfaces will be indicated on those parts that have critical surfaces.  If permitted tooling locations are not designated on the Larson Davis (LD) drawing, the vendor will need to contact LD Engineering for clarification.


8.1
Nickel Plate

Nickel plated parts should be plated using electroless nickel plate.  Thickness to be 0.00050" unless specified or otherwise agreed upon.  Finished external surfaces will not have visible blemishes including but not limited to:

· Discoloration (light or dark)

· Pitting

· Scratches

· Voids

· Etc.

8.2
Gold Plate
All gold plated parts should be in accordance with Mil-G-45204.  Plating will be Type 1 (99.7% purity) and Class C hardness.  Thickness to be 0.00004" unless specified or otherwise agreed upon.  Finished surfaces will not have:

· Discoloration (light or dark)

· Pitting

· Scratches

· Voids

· Etc.

8.3
Gold Alodyne
All gold alodyne parts to be compliant with Mil-C-5541.

8.4
Anodize
Black Anodized parts to be Type 2, Class 2.

Clear Anodized parts to be Type 2, Class 1.

Thickness of anodization to be 0.0005" unless specified or agreed upon differently.

On specified surfaces, the finish will be free of, but not limited to, the following:

· Discoloration (light or dark)

· Pitting

· Scratches

· Voids

· Etc.

8.5
Painting
All painted parts must conform to the individual part specifications as defined by Larson Davis in the fabrication documentation.

Powder coat paints to be 0.0100" thick on the part.  Parts to be painted using this process have had this thickness designed into their function.

Threads must be masked and protected prior to painting.  Parts will be rejected for paint in the threads.

9.0
INSPECTION OF FABRICATED PARTS
Specified surface finishes will be inspected against a Surface Roughness Standards Comparator.  The comparator is standardized to ANSI B46.1-1978, Military Standard 45662 and traceable to the National Institute of Science and Technology (NIST).

A minimum sample of one will be taken from each lot and verified in detail to the fabrication drawing for functionality and adherence to the specifications for the part.  This inspection will include dimensions, tolerance, finish and the insertion of hardware.  If problems are observed, the lot will be inspected 100% against the specifications.

A 100% visual inspection will be performed on designated fabricated or modified parts.  The inspection will examine for surface defects due to the fabrication or handling processes and the integrity of the surface treatment (anodization, alodyne, plating or paint).

Surfaces that require protective surface treatment, such alodyne or anodization will be inspected for voids or contamination in the treatment.  Surfaces that cannot have voids will be indicated in the documentation.

Any surface that is totally or partially visible to the end user will have those surfaces designated in the fabrication drawing provided to the vendor.  An acceptable surface will exhibit a uniform color and finish of the specified roughness without visible gouges, scratches, voids, tooling marks or abrasions.

Surfaces that are not visible to the end user may have minimal voids, pinholes and contamination, so far as the dimensional tolerances and the functionality of the part are not compromised.

Cavitation or pitting of the metal is not acceptable if it occurs:

· On the side designated as visible to the end user

· Exceeds 0.005" inches in any direction

· Three or more occurrences

· Located within ¼ inch of any drilled hole or installed hardware

Materials designated as being non-conformant will be rejected and returned to the vendor for rework, replacement or as otherwise directed by the Purchasing Supervisor.

10.0
PACKAGING
All parts must be cleaned as per Section 5.1 prior to shipping.

The fabricated part will be packaged to prevent it from becoming scratched or damaged in any way.


10.1
Labeling
All packaging must be identified by means of a tag, label or similar method and contain the following information:

· LD Part Number

· Part Number Revision Level

· Purchase Order Number

· Manufacturer's Name, Code and/or Symbol

11.0
REFERENCES
Information for this specification was obtained from experience and the following references:

Handbook of Metal Treatments and Testing, Robert B. Ross, Chapman and Hall Ltd., Printed 1988

Control of Surface Quality, James A Boadston, M.E., M.S. and Donald A Broadston, B.S.E.E., Twelth edition, printed June 1986

12.0
ATTACHMENTS
D0001.1110-1
LD Special Thread Requirements Data Chart

13.0
REVISION HISTORY
	ECO #
	REV
	DATE
	INITIALS
	CHANGES MADE

	
	C
	3/29/99
	JEB
	Re-wrote and simplified preparatory to inclusion in ISO9000 documentation.

	1033
	D
	8/10/07
	HKB
	General Update
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