Laser Pipe Welding
Project



Center for National Shipbuilding Technology (CNST)
Pipe Welding Project Overview —
Updated Feb 2006

» Design a Hybrid Laser-GMA Pipe Welding System (30 Sept 2005)
» Enlist commercial suppliers to be on team — participate in design reviews
Two companies eliminated and “ltemized Best and Final” released 26 Jan 2006, now in final discussion
with the remaining two companies

» System to include:
» Edge preparation and fixturing to guarantee suitable tolerance

» Rotary fixture
» Automatic seam tracking, and adjustment of weld schedule dependent on joint gap and geometry






Center for National Shipbuilding Technology (CNST)
Pipe Welding Project Overview —
Updated Feb 2006

Assemble and test system, and develop process parameters at the Laser Processing Division at ARL Penn
State (31 Aug 2006)

Current IPG Photonic 7.0 KW Fiber Laser Lease due to arrive at the end of April 2006

Perform 3-month pre-production demonstration at NASSCO Shipyard (Sep-Nov 2006) —

Due to delays in Pipe Welding System procurement and IPG Fiber Laser Procurement, NASSCO pre-
production demonstration likely to be delayed until Jan-Mar 2007

Qualify Hybrid Welding of pipes to ensure rapid shipyard implementation in production —
Continued discussions with American Bureau of Shipping (ABS) and NAVSEA 05M .

This can begin in earnest once the Pipe Welding System is delivered to ARL



Project Plan -- Through May 2006
Hybrid Pipe Welding System
» Select Hybrid Pipe Welding System subcontractor
» Execute Hybrid Pipe Welding System subcontract

Fiber Laser Lease

 Complete, execute Fiber Laser Lease
 Receive, install and commission Fiber Laser at ARL Penn State

Parameter Development / Qualification
» Perform additional experiments with Fiber Laser










Mechanical Test Results

* All mechanical tests passed

* 0.51n. thick 4.5 kKW laser hybrid
at 10 ipm travel

« 0.25 in. thick 4.5 kW laser hybrid
at 65 ipm travel


















Task Name 2003 2006 2007

NID|JIFIMIAMIJIJIA|ISIOINID|J|IFIMAIM|J|J[AISIOINID|JIF
Plan (Updated Kick-Off Jan 05) and Progress
(Updated Feb 06)

Phase | P o
Kick-off and Detailed Plan 1/28
Identify Partners 5/30
Design System
GO-NO GO: Does team think design is practical? 9/30
GO-NO GO: Has team negotiated Phase lll plan? 9130
Phase Il (Option 1) P o1
Procure & Assemble System at ARL 3/2
Debug System & Develop Weld Procedures 7131
Demonstrate system at ARL
GO-NO GO: Does ARL warrant "production™ demonstration? & @31
Phase Il (Option 2) T o
Prepare and Release System Integrator RFP 9/9
Select System Integrator and Execute Contract 11115
System Integrator Build & Deliver System 3131
Debug System & Develop Weld Procedures 7131
Demonstrate system at ARL
GO-NO GO: Does ARL warrant "production™ demonstration? & @31
Phase Il Py 1130
"Production” Demonstration [ ]
Hybrid Laser/GMA Weld Qualification T 11130
Execute IPG Photonics Fiber Laser Lease u |
Weld Qual - P-| - Devel ABS Test Plan & Begin Testing I Fem
Weld Qual - P-ll-a - Complete ABS Testing 6/19

Weld Qual - P-lI-b - Complete ABS Qualification 831
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