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Project Objective
Reduce the cost of developing & 

reviewing welding procedures for 
U.S. Shipyards & their vendors.



Issues
• Rejection Rate > 90%

• Requirements complex 

• Review time consuming



Solution
Develop a web-based software application 

to assist the vendor in developing PQR, 
WPS, & WPQR that satisfy Navy 
requirements.



Integrated Project Team (IPT)

 PMS 378
 NAVSEA/05V2
 NSWCCD
 NMC (CTC) 
 Northrop Grumman Shipbuilding – Newport News
 General Dynamics Electric Boat
 WeldQC



Navy Requirements
Process

Qualification 
Documents

Fabrication Documents

Arc
• TP248
• ABS/NVR - 2007

• TP278
• TP1688 
• MIL-STD-1689A
• ABS/NVR - 2007

Stud
• TP248
• ABS/NVR - 2007

• TP1688 
• MIL-STD-1689A
• ABS/NVR - 2007

Resistance AWS D17.2 AWS D17.2

Brazing 
(Piping)

0900-LP-001-7000 0900-LP-001-7000



System Overview

Send
Comments

Electronically

VENDOR

PQR & WPS 
Checked

Review 
WPS & PQR

Enters 
PQR & WPS

VENDOR

SHIPYARDREVIEWER

Submit
PQR & WPS

as PDF



NavWeld Will
Determine:
 Essential Elements
 NDE Tests
 Destructive Tests & Number of Samples
 Qualified Ranges
 Fabrication Document Requirements



NavWeld Will
NOT:
 Automatically fill in entries

 Determine if testing results are acceptable

 Eliminate the need for human review



Project Methodology
Define “Rules Tables”

IPT Review “Rules Tables”

Develop Software

Test software based on 
Rules Tables

IPT Validate software based 
on real applications

Refine Rules

Refine 
Software



Fabrication Rules
No. of Fabrication Rules

Base & Filler Metal 986

Preheat & Interpass Temperatures 327

Post-Weld Heat-Treatment 55

Heat Input 19

Welding Process 7

Welding Progression 3

Backing Gas 4

Back Gouging 4

Single Pass Welds 1

Total 1406



Documents
User Selects Fab. & Qual. Documents:

Determines:
• Available Base & Filler Metals
• Rules



“Grouped” Base Metals



Essential Elements
 GTAW
 Machine
 1GR

 GTAW
 Manual
 1GR



Destructive Tests

Required Tests

Minimum Number 
of Specimens

Ability to Add 
Optional Tests

Ability to Add Specimens



PQR - Qualified Ranges

Level 1 & 2 Qualified Ranges for:
• Essential Elements
• Thickness
• Position
• Base/Filler Metal Cross Qualification



PQR - Qualified Ranges

Thickness on PQR Qualified 
Thicknesses



Fabrication Document Rules
• Base & Filler Metal Combinations
• Preheat & Interpass
• Post-Weld Heat-Treatment
• Heat Input

• Welding Process
• Welding Progression
• Backing Gas
• Back Gouging
• Single Pass Welds



Fabrication Rules



WPQR
 Essential Elements
 NDE Tests
 Destructive Tests & Number of Samples
 Qualified Ranges
 Search based on Qualifications
 Tracks History



WPQR  - Qualified Ranges

Test Values Qualified for



WPQR – Qualified Search
 



Welder & Brazer Maintenance

Welder Brazer
Welding Process History

Brazing Process History
Vision Tests

Color Vision Tests for Titanium

Workmanship Training



Reviewer Tools
m

i

Base Metal was NOT selected 
from pre-defined list

Section is Incomplete

Standard Format



Reviewer Tools
Fabrication Specification Messages printed on 

PQR & WPS



Reviewer Tools
Ability to add comments electronically in 

Adobe®



Status
• Validation & software refinement: May 1, 2009
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