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Joint Preparation and Fit-Up Guidelines

1.0  Purpose

This instruction describes MTM’s minimum guidelines for weld joint preparation and fit-up for Nuclear work (Code, Safety Related, and Important to Safety) as well as NADCAP work.  In addition this instruction may apply to other work deemed applicable by the CFT, Weld Engineer, Weld Manager, or Weld Team Leaders. Joint preparation and fit-up requirements specified by customer, contract, or Code shall overrule this instruction.  The guidelines in this instruction do not apply to internal use items such as fixturing or maintenance repairs.

2.0  Scope

This instruction includes guidelines for preparing, aligning, fitting, cleaning, and tacking weld joints.

3.0  Reference Documents

· American Society of Mechanical Engineers (ASME) Sec. III - Rules for Construction of Nuclear Facility Components;
· American Society of Mechanical Engineers (ASME) Sec. VIII - Rules for Construction of Pressure Vessels;
· MFG-WI-021, Abrasive Consumables and Hardened Abrasive Tools;

· WLD-SOP-04, Stores Control of Weld Wire;

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

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

· CFT - The term CFT is used to denote the CFT Leader or a designated CFT Engineer from his team;
· CFT Engineer - The CFT Engineer reports to the CFT Leader and is responsible for activities of subcontract design planning, procurement planning, and fabrication planning as they relate to the Quality Program;
· Code – Refers to ASME Section III and/or ASME Section VIII;
· Customer Focused Team (CFT) Leader - The CFT Leader is the Executive Vice President’s designee to manage contracts and plan activities related to subcontract design, procurement, fabrication, and quality with a specific customer or group of customers.  He/she reports to the Executive Vice President;
· Item – The assembly or subassembly being fabricated.

· NADCAP - National Aerospace and Defense Contractors Accreditation Program.
5.0  Instructions

5.1  Personnel Responsibility

Each welder shall be responsible for the quality of workmanship and for adhering to the guidelines of this procedure during joint preparation and fit-up.  The Weld Manager and Weld Team Leader are responsible for ensuring these guidelines are adhered to and informing welders of the requirements.  Specific joint preparation/fitup dimensional or NDE requirements may be specified by the CFT in the Manufacturing Routing or by Welding Engineering personnel in WPSs.  WPSs are available for viewing and printing by welding personnel at all computer terminals in the shop.  It is the welder’s responsibility to verify the WPS number and revision level of printed WPS copies prior to use.  All obsolete revisions are to be discarded and may not be used.

5.2  Paper Abrasives, Hard Abrasives and Metal Cutting Tools

Only designated abrasives and cutting tools specified in MFG-WI-021
 shall be used to remove oxide, scale, or other foreign material from weld joints.

5.3  Joint Preparation
Prior to fitting a joint for tacking or welding, the base metal shall have all surfaces free from slag, visible surface oxides, scale, protective finishes, oils, dirt, cracks, lamination, burrs, or other foreign materials removed a minimum of 1” from the weld joint.  Surface cleaning may be achieved by grinding, sanding, blasting, wire brushing, machining, or other means allowed by the customer, Code, or specification.  If specific requirements exist for surface cleaning, they shall be specified by the CFT in the Manufacturing Routing or by Welding Engineering personnel in the WPS. Only non-halogenated solvents such as acetone shall be used when cleaning titanium. Any joint backing that is used must be cleaned as specified above in the areas that it will contact the weld joint.

The surface of all weld joints and tack locations shall be examined to ensure that all oil, dirt, marking fluid, debris, or other source of contamination is removed.  To remove these materials, the joint shall be solvent wiped using isopropyl alcohol, acetone, or layout fluid remover until clean.  For full penetration weld joints, all surfaces of the weld joint and both sides of the material shall be cleaned in the manner stated above.  Partial penetration welds shall be cleaned on the side from which they are to be welded with the joint face and weld land being included in the cleaning process.  Any fixturing, backing materials, and clamping/holding devices used in the welding process are to be kept free of contaminates in areas that are in close proximity to the weld joints.   

After weld joint preparation is complete welding shall begin within the time specified by code or customer requirements. If no time interval between pre-weld joint preparation and welding is specified by code or customer requirements welding should begin within 24hrs, except titanium joints should be welded within 4hrs. Weld joints shall be protected from contamination prior to welding per code or customer requirements. If code or customer requirements do not specify measures for protecting weld joints from contamination prior to welding then the weld joints should be protected from contamination by covering or other methods such as storing in a controlled environment. 
5.3.1  In-Process Cleaning

During multiple pass welding, the welder or welding operator shall visually inspect each pass for contaminates and defects.  Interpass cleaning shall be performed as outlined in the Welding Procedure Qualification (WPS).  As a minimum, this should included grinding and/or wire brushing as required to eliminate any defects, slag, and other contaminates prior to applying subsequent weld passes.      
5.4  Removal of Material During Cleaning
Cleaning, fitting, aligning, and tacking operations shall not reduce the base material below the minimum thickness specified by the Manufacturing Routing instructions, drawings, specifications, customer requirements, or Code.  If material is reduced below minimum thickness, a nonconformance shall be generated stating the existing material condition.

5.5  Fitting and Aligning

Items that are to be joined by welding shall be fitted and aligned in accordance with applicable Manufacturing Routing Instructions, drawings, specifications, customer requirements, or Code as required.  Prior to tacking or welding, the weld joint dimensions and geometry shall be acceptable to applicable requirements.

All tack welds on an item or weld joint shall be made using a qualified WPS(s) and welder(s).  All welding consumables used for tacking shall meet the WPS requirements and shall be drawn from Stores perWLD-SOP-04
.

No cracked tack welds are allowed.  Tack welds that are to be welded over and incorporated into the finished weld without removal (e.g. back gouging, back grinding), shall be properly prepared to allow them to melt smoothly into the finished weld.
5.6  Temporary Attachments 

5.6.1  Welding of Nonstructural and Temporary Attachments

Temporary attachments that are tacked or welded to the item shall only be made using material that meets code or customer requirements.
The tacking or welding of temporary attachments to the item shall be performed using qualified WPS(s) and welder(s).

5.6.2  Removal of Nonstructural and Temporary Attachments.

Temporary attachments shall be completely removed in accordance with Manufacturing Routing Instruction, drawing, specification, customer, or Code requirements. 

After the temporary attachment has been removed, the immediate area on the Item where the temporary attachment was tacked or welded to the item shall be marked in a suitable manner so that the area can be identified for subsequent NDE if necessary.

After the temporary attachment has been removed the marked area(s) shall be examined in accordance with Manufacturing Routing Instruction, drawing, specification, customer, or Code requirements.
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