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ABSTRACT 

This final report documents the Shipbuilder Toolbox created by ATA Engineering, Inc. (ATA). 

Huntington Ingalls Industries (HII) led a team that included ATA and Bath Iron Works (BIW), and this 

team secured a panel project from the National Shipbuilding Research Program (NSRP). Based on 

requirements defined by HII, BIW, and Gibbs & Cox (G&C), ATA created a Femap toolbox that would 

improve the process of creating an analysis model from CAD geometry. The tools aim either to automate 

manual tasks within Femap or provide a shortcut for tedious procedures. Since the most time-consuming 

part of creating an analysis model is often the creation of meshable geometry, the toolbox contains several 

programs for creating or editing mid-surface models. The toolbox also includes new methods for 

checking the quality of a model as well as tools to aid with mesh grouping. The toolbox is available to all 

members of NSRP at no cost. 
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1. INTRODUCTION  

ATA Engineering has created a “Shipbuilder’s Toolbox” for use with Femap, in collaboration with HII 

and BIW. The purpose of the toolbox is to reduce the cost for shipbuilders to perform contractually 

required analyses by improving the methods used to create the analysis models. The project was funded 

by NSRP as a panel project. 

Analysis of a ship can take tens of thousands of labor hours; there are many models that must be created, 

and there are many steps in the creation of each model. This project aims to reduce the hours required to 

create each model, either by automating tedious tasks or by creating shortcuts for difficult procedures. 

Since creating “meshable” geometry is often the most time-consuming part of the process, many of the 

tools focus on the creation and editing of mid-surfaces. The toolbox also provides programs that check 

model quality in new ways, as well as a few tools that aid in the actual meshing process, with new 

grouping methods and beam orientation tools. There are also programs for parsing log files and creating 

load combinations. 

The toolbox uses the Femap Application Program Interface (API); this is a programming tool that can be 

used to automate almost any Femap manual process. The toolbox was written in Visual Basic and is 

accessed from within Femap (see Section 2.3 for details on installation). The tools were all written in 

conjunction with Femap 10.2.1; different versions of Femap may cause small differences in the behavior 

of the tools.  

ATA Engineering will provide the initial release version of the toolbox to any member of NSRP free of 

charge. 
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2.2. Customization of Femap 

For customization, Femap provides the Application Program Interface (API). The API can be used to 

automate almost any Femap process, and multiple programming languages can be used with the interface, 

including Visual Basic and C++. The resulting programs can interact with other software such as Excel 

and Matlab. The custom programs can interact with Femap from within a session, or Femap can be 

embedded within the program. 

For this toolbox, all programs were written in Visual Basic and operate from within Femap. The 

following section describes how to install and use the tools. 

2.3. Installation of Shipbuilder Toolbox 

The Shipbuilder toolbox is provided as a folder containing executable files. The tools can be added to 

Femap in two ways: 

First, tools can be added to Femap one at a time. In Femap, go to Custom Tools  Add Tools… and then 

navigate to the location of the executable for the tool of interest and select that .exe file. Femap will copy 

the .exe file to its Tools Directory (in the Femap installation) and add the name of the program to the 

Custom Tools list. The program can then be accessed from this list.  

The entire toolbox can also be added to Femap. First, go to Custom Tools  Tools Directory… and note 

the Tools path (e.g., C:/Siemens/FEMAPv1031/api/). Then, using Windows Explorer (or similar), copy 

the entire Shipbuilder folder provided by ATA into the Tools Directory. The name of the Shipbuilder 

folder should show up in the Custom Tools list with a submenu containing all of the programs, as shown 

in Figure 2-4. 
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