Qualification of-4PH Stainless Steel Manufactured Using Laser Powder Bed Fusion &
Directed Energy Deposition Additive Manufacturing Processes
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Project 1
Laser Powder Bed Fusion

AMaterial: 17-4PH

AHeat Treatments: As-Built, H900, H1025, H1075, 0

H1100, H1150
AMachine: EOS M290
AAdditional Details:
oReduced Scope Testing for Select HTs

Project 3
Wire Arc Additive Manufacturing

AMaterial: ER630 (17-4PH)
AHeat Treatments: As-Built
AMachine: ABB-Fronius CMT
AAdditional Details:
olnitial Development Work Performed at Solvus
Global and VRC Metal Systems

MINT-GS Mission

Develop innovative tools, methodologies, and qualification
frameworks for advanced manufacturing processes and
materials for the sustainment and modernization of ground
vehicle and ground vehicle components.
The primary focus of the 2023 projects is to establish a

for additive manufacturing technologies using

well known and commercially available materials for identified ground
vehicle parts of need. .

Project 2
Powder Directed Energy Deposition

AMaterial: 17-4PH

AHeat Treatments: As-Built, H900, H1025, H1075,
H1100, H1150

AMachine: RPMI 557

ADetails:
oReduced Scope Testing for Select HTs

Project 4
Laser Wire Additive Manufacturing

AMaterial: ER630 (17-4PH)

AHeat Treatments: As-Built

AMachine: LaserMech FiberWeld®

ADetails:

4 oAll Development Work Performed at Midwest
2 Engineered Systems & ORNL

Project 5

Integrated Digital Environment (IDE) T Secure Online File & Data Sharing l
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WSUNIAR 2023 MIMES Project Structure LAB TO LOGISTIC

Task 1: Development of Ground Vehicle Parts for
Advanced Manufacturing Processes and Materials

A Identification and validation of ground vehicle critical path parts for
sustainment.

A Perform suitability assessment for selected parts & document criteria used in
the assessment to aid future projects in identifying parts that can leverage AM.

Task 2: Process Development, Material Characterization, and Process
Control for Advanced Manufacturing Processes

A Outline ground vehicle rapid qualification framework requirements.
A Procure equipment & integrate for operation.

A Execute the pre-qualification material testing and characterization of 17-4PH stainless steel and
respective standard heat treat conditions.

Task 3: Rapid Qualification of Processes, Materials, and Parts for Advanced
Manufacturing Processes

A Develop the rapid qualification database, statistical methodologies, and critical features and scaling for the AM processed
17-4PH stainless steel material based on task 2 execution.

A AM build, post processing, and testing of sustainment parts built from 17-4PH stainless steel via AM process, utilizing the
database.

Task 4: Develop Final Technical Report
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Task 1 LAB TO LOGISTIC:!

Task 1: Development of Ground Vehicle Parts for ek b — L LS —
Advanced Manufacturing Processes and Materials e T e

A Identification and validation of ground vehicle critical path parts for
sustainment.

A Perform suitability assessment for selected parts & document criteria used in
the assessment to aid future projects in identifying parts that can leverage AM.
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Task 1: Critical Path Part Identification LAB TO LOGISTIC

Task 1 Goals

1.ldentify critical path candidate parts for design & fabrication using the selected additive manufacturing processes.
2.Perform suitability assessment for selected parts & document criteria used in the assessment to aid future projects in identifying parts that can leverage AM.

Part Selection Criteria & Suitability Assessment 3 Selected Parts
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Task 1: Critical Path Part Identification (M113 DT) LAB TO LOGISTIC:
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