	This document is controlled by user verification of revision level against the electronic, read-only version in the G:\QASYSTEM network directory prior to use.  Destroy printed copy after use or if the revision level of this printed document is different from the controlled document revision level.

	Original Date Issued:
	11/7/02
	Document Number:
	WLD-SOP-03

	Revision Date:
	12/4/03
	Revision Letter:
	A

	Department Approval:
	Dennis E. Knaub
	Page:
	1 of 4

	QSC Approval:
	Frank L. Shetterly
	Approval Date:
	12/8/03


	This document is controlled by user verification of revision level against the electronic, read-only version in the G:\QASYSTEM network directory prior to use.  Destroy printed copy after use or if the revision level of this printed document is different from the controlled document revision level.

	Original Date Issued:
	11/7/02
	Document Number:
	WLD-SOP-03

	Revision Date:
	12/4/03
	Revision Letter:
	A

	Department Approval:
	Dennis E. Knaub
	Page:
	2 of 4



Welding Process Development
1.0  Purpose

This procedure defines the process for developing welding processes.
2.0  Scope

This procedure includes the planning, responsibilities, and instructions for the development of welding processes. 
3.0  Reference Documents

· ENG-SOP-01, Manufacturing/Quality Plans;

· WLD-SOP-02, Qualification of Welders and Welding Procedures;

· MTM-NQM-CVR, ASME Nuclear Quality Assurance Manual;

· MTM-QAM-01, Major Tool & Machine, Inc., Quality Assurance Manual.
4.0  Definitions

· Acceptable Weld - A weld that meets code, customer, and/or MTM requirements;
· Automatic Welding - Welding with equipment that requires only occasional or no observation of the welding, and no manual adjustments of the equipment controls;
· Executive Staff – A group of individuals assembled by the President including the Vice Presidents, and CFO responsible for management of MTM;

· Machine Welding – Welding with equipment that requires manual adjustment of the equipment controls in response to visual observation of the welding, with the torch, gun, or electrode holder held by a mechanized device;
· Manual Welding – Welding with the torch, gun, or electrode holder held and manipulated by hand. Additional equipment, such as part motion devices and manually controlled filler material feeders may be used;
· Mechanized Welding – See Machine Welding;
· PQR – See Procedure Qualification Record;

· PQRD – See Procedure Qualification Record Datasheet;

· Procedure Qualification Record - A document providing the actual welding variables used to produce an acceptable test weld and the results of tests conducted on the weld for the purpose of qualifying a weld procedure specification;

· Procedure Qualification Record Data (PQRD) - A document containing the actual welding variables used to weld a Procedure Qualification plate;
· Semi-automatic Welding – Manual welding with equipment that automatically controls one or more of the welding conditions;

· Welder Performance Qualification - A document identifying the variables of welder performance (manual or semi-automatic) for qualification to a specific WPS;

· Welding Procedure Specification - A document which delineates/references all welding variables required by the applicable specification to provide direction for welding;

· WPQ – See Welding Performance Qualification;

· WPS –   See Welding Procedure Specification.
5.0  Procedural Narrative
5.1  Assess Process Requirements
Welding Engineering personnel shall review information such as the following to assess welding process requirements:

· Available science, technology, and experience to select and develop a welding process that meets the contract requirements;
· Weldment drawings.
5.2  Assess Manufacturing Requirements
Welding Engineering personnel shall assess the manufacturing requirements that may affect the ability of the welding process to efficiently make acceptable welds.  Some areas that may be assessed are: 
· Dimensional accuracy and consistency of component parts;
· Weld joint geometry and/or location;

· Manufacturing processes and equipment used in the preparation of component parts;
· Fit-up accuracy and consistency;
· Weld and assembly sequence;
· Weld joint orientation;
· Welding process capability;
· Fixturing requirements;
· Welding equipment capability;

· Environmental factors such as temperature and humidity.
5.3  Assess Procedure Requirements
Welding Engineering personnel shall determine welding procedure requirements per WLD-SOP-02.

5.4  Assess Fixturing Requirements
If weld fixturing is needed for an existing work order, the CFT shall assess the fixturing needs per ENG-SOP-01.
5.5  Assess Equipment Requirements
Welding Engineering personnel shall determine equipment requirements using input from Manufacturing and the CFT as deemed necessary.
If the required welding equipment is not on hand, potential equipment suppliers may be identified by Welding Engineering personnel.  MTM and/or the equipment suppliers may perform application review(s) and/or tests to determine feasibility and identify limitations.  If MTM and/or the supplier determine that the application is not feasible the failure mode may be assessed.  If the application can be corrected, secondary feasibility tests may be performed as required.  If the application cannot be corrected, MTM may reevaluate the application and develop an alternate plan to provide welding equipment. 
Approval of the equipment design shall include CFT, Manufacturing, Welding Engineering, Maintenance, and Management as required.  Final approval for purchase shall be given by a member of the Executive Staff prior to issuing the equipment order.
When necessary, source inspection of the welding equipment at the manufacturer’s facility shall be performed by MTM personnel to verify the capability of the equipment prior to shipment.  If the equipment is not capable, the failure mode may be assessed and correction should be negotiated with the manufacturer.  If the application can be corrected, secondary feasibility tests may be performed as required.  If the function of the equipment cannot be corrected, disposition of the order shall be mediated with the supplier. 

5.6  Installation of Equipment
Upon receipt, equipment shall be installed, calibrated, and tested as necessary by MTM or vendor personnel to evaluate its performance.  If the equipment is not capable the failure mode should be assessed by Welding Engineering personnel.  Equipment vendors may be contacted as required to correct the problem.
When the problem has been corrected, the fixturing and/or equipment should be retested as necessary by MTM personnel to prove the equipment’s capability.
When installation and testing is completed, the applicable MTM personnel shall be trained to properly operate and maintain the fixturing and/or equipment.
5.7  Evaluation of Process
A welding process development program may be designed by Welding Engineering personnel to test and evaluate the fixturing and/or equipment per the original design criteria.  Manufacturing personnel working with Welding Engineering personnel should continue process development until the process is able to efficiently produce acceptable welds.
5.8  Implementation
Upon completion of the welding process development program, the developed process should be implemented by Manufacturing personnel in a manner appropriate for the given project.  This may include, but is not limited to welding of test assemblies, low rate production programs, complete or partial welding of production parts.  The design and performance of the pilot production welding program should be commensurate with the associated risks to MTM (scrap rate, delivery, etc.).
The developed welding process shall be documented via PQRDs, PQRs, and WPSs per WLD-SOP-02.

6.0  Procedural Flowchart
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