
High Temperature Additive 
Architectures for 65% Efficiency
DE-FE0031611
Joe Weber, GE Power
Lyndsay Kibler, GE Power

UTSR Project Review Meeting
Daytona Beach, FL 
November 1, 2018



This material is based upon work supported by the Department of Energy under Award Number DE-FE0031611

This report was prepared as an account of work sponsored by an agency of the United States Government.  Neither the United States Government nor any agency thereof, nor 
any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.  Reference herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States 
Government or any agency thereof.  The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any 
agency thereof.

GE INFORMATION - The information contained in this document shall not be reproduced without the express written consent of GE. If consent is 
given for reproduction in whole or in part, this notice and the notice set forth on each page of this document shall appear in any such reproduction. This 
presentation and the information herein are provided for information purposes only and are subject to change without notice. NO REPRESENTATION 
OR WARRANTY IS MADE OR IMPLIED AS TO ITS COMPLETENESS, ACCURACY, OR FITNESS FOR ANY PARTICULAR PURPOSE.  All relative statements are 
with respect to GE technology unless otherwise noted.



Agenda

November 30, 2018 3

• Impact of Additive at GE

• Industrial Gas Turbine Terminology

• Turbine Vane Conventional Cooling Fundamentals

• Program Objectives

• Additive Modalities

• Next Steps



Impact of Additive at GE
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Performance
• Removes traditional mfg. 

constraints
• Enables “near surface” cooling

Speed to Market
• Model to part directly
• ~18 month cycle

Cost
• Eliminate casting tooling
• Metal only where needed

Processing sciences

Alloys

Design

Improving state-of-the-art



Advanced Manufacturing Works - Greenville
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Additive
• >10,000 parts shipped
• 1st GT parts produced/fielded

Ceramics
• 1st fielded CMCs
• Thermal coatings

Process optimization
• Automation/CMT/Digital
• HGP Special Processes
• Reduced cost and lead time

Merging design and manufacturing technology to deliver better products



Industrial Gas Turbine Terminology
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See insert on right
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Turbine Vane Conventional Cooling Fundamentals
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Surface/External Film CoolingInternal Cooling Flow Circuit



Program Objectives: Phase I – Discovery 

Conceptual Design & Feasibility Additive Modalities & Materials
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3D Printing Challenge

“Mature” 3D 
Experience

Current 3D 
materials

Advanced
GTs  
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Advanced Film Shapes

Advanced H-Bumps

Near-wall Microchannels

Adaptive Cooling

Airfoil Compartmentalization 
& Impingement Reuse

Axial Film Flow 
for Leading Edge

Recirculating Trailing Edge

Program focus will be on high-temperature 
alloys, and additive modalities that enable 

their use



Additive Modalities
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DMLM
Direct Metal Laser Melting

Binder Jet
The Original “3D Printing”

FDM
Fused Deposition Modeling

High-resolution laser sintering 
process; ideal for complex 
features and uncastable internal 
geometries

Powder bed method that uses 
polymer binder to hold layers 
together; results in fully dense 
part after sintering

Metal-infused filament results in 
fully dense part after sintering



Next Steps

Conceptual Design & Feasibility
FEA Analysis: Heat Transfer & Structural
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Additive Modalities & Materials
Coupon Print Trials

2018 2019
Q3 Q4 Q1 Q2 Q3 Q4

Conceptual Design 

Modality  Identification Modality  Evaluation

3D Modeling

Test Planning

Phase II




