Statement of Work for AFP Robot Control and Simulation Software
1. INTRODUCTION

The NASA Marshall Space Flight Center recently awarded a contract to Electroimpact Inc for the purchase of a Robotic Fiber Placement (RFP) System Robot that shall be installed at NASA’s Marshall Space Flight Center (MSFC) Composite Manufacturing Development Facility in Huntsville, Alabama.
1.1 BACKGROUND
In an effort to advance the technology readiness level (TRL) of composites for heavy‐lift launch vehicles, NASA/MSFC is in the process of rebuilding its composite manufacturing development capability infrastructure. This engineering approach shall provide a better understanding of the cost, lead‐time, size, and up-scaling issues inherent in manufacturing large components using automated fabrication methods.

The maturation of highly capable automated laminating processes, especially the RFP process, fueled by the evolution of a plethora of very large composite commercial aero structures over the past decade has played a pivotal role in the revolutionary advancement. 

RFP is ideally capable of fabricating very large composite structures by virtue of unparalleled adaptability, productivity, efficiency, reliability, and repeatability.  As such, the procurement of an RFP System is the historic culmination marking the unification of RFP with very large composite launch vehicle structures.  This was recently demonstrated under the NASA Composites for Exploration (CoEx) Project which resulted in a final deliverable of a full scale structure representative of the baseline SLS payload fairing.

It is required that NASA/MSFC procure control and simulation software to accurately control the aforementioned RFP System to support an upcoming FY14/15 SLS - Advanced Development Office (ADO) and Advanced Exploration Systems (AES) project.  This necessitates that the equipment be installed and operational at MSFC during the first quarter of FY15 to verify and validate the NASA engineering computational models and begin fabrication of full-scale prototype and proto-flight SLS composite structure.
2. REQUIREMENTS
The work required by this contract shall be performed in accordance with this Statement of Work (SOW).
2.1 GENERAL DESCRIPTION
The RFP system is an “Accurate” commercially available industrial Kuka KR1000L750 Titan robot installed on a linear track with integrated carriage which shall include modular vertical and horizontal positioners.  Accurate is used to describe the modifications done to the industrial robot to make it meet the speed and accuracy required to perform fiber placement and also meet the specific requirements of the end customer.  The software provided shall have to accurately interface with these controls and provide the platform necessary for programing and simulation of the position and end product of the AFP robot.  It is imperative that the software provided be capable of meeting the government’s requirements to successfully operate this system.
2.2 SOFTWARE REQUIREMENTS

· The vendor shall provide past performance and experience in Robotic systems.  Robotic systems are significantly more challenging over traditional CNC machines due to the increased number of axes and potential solution sets. Thus safe operation of a given system relies on a proven system.  Past performance and experience shall include at a minimum:  The contractor shall provide proof of proficiency on operating robotic systems, specifically past performance programming and simulating as well as controlling an Electroimpact Advanced Fiber Placement systems in a production environment.  
· The vendor shall provide machine independent Advanced Fiber Placement programming software capable of importing models from multiple formats including CATIA, STEP, NX, Pro E and FiberSIM.  This shall enable NASA to work with a wide range of potential vendors’ data without the need to filter or convert that data through a base pre-requisite 3rd-party CAD system.

· The programing software shall use the CAD model of part and tool surface as received for programming, the software shall not alter the original model in anyway.

· The software shall be stand alone and not require any third party CAD systems or network interface.

· The software shall be capable of writing out laser projection data along with part programs for inspection use.  This includes but is not limited to the "triangles" created by course convergence, individual end-of-tow data and other data besides the expected ply boundary. 
· The vendor shall provide simulation software that reads CAD models and numerically controlled programs, in the original format as they shall run on the procured Electroimpact AFP system, and simulate the layup sequences of the programs on a virtual machine.

· The simulation software shall be capable of validating the program that shall run on layup equipment as well as provide collision detection.

· The programming software shall be capable of predicting as built measurements of material thickness as well as lap and gap dimensions that can be compared back to manufacturing requirements as defined by the end user.

· The simulation software shall provide layer by layer material addition in discreet layers and sequences, from the original numerically controlled part programs, providing an as-built part in a virtual environment.

3. DELIVERY

· The software shall be delivered within 3 months of contract award to support system check out at the vendor.

· The software shall be a mature well-developed solution that shall exclusively and seamlessly integrate with the Electroimpact AFP system.  
4. TRAINING
The contractor shall provide a minimum of 5 days of training to up to 8 trainees at the NASA/MSFC Composite Manufacturing Research Facility in Huntsville, Alabama.  
5. INITIAL AND FINAL SYSTEM CHECKOUT
· The contractor shall work jointly with Electroimpact to validate the integration with the equipment. 
· The contractor shall support Preliminary Acceptance Testing (PAT) at Electroimpact by supplying initial post-processor and simulation models for use during PAT. 

· The contractor shall support Final Acceptance Testing (FAT) at Marshall Space Flight Center by supplying finished post-processor and simulation models for use during and after FAT.

