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The story of Qualified AM: From AM Pioneer to Qualification Leader

From first serial AM proof to software-driven digital qualification at scale
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@ BEYON 2. 2BAM KMAEWILIING Lpe |

'U"’ VDL ETG EINDHOVEN

() FLussFiscH  e%s T %... Roenjmed ) emeTex
DB @ e o
o-dilapro ¥ FIELDMANE pey

rms

toolcraft msy‘?ws

FS DANISH
TECHNOLOGICAL
INSTITUTE

— inkbit =¢*L*®

Built on 15+ years of real-world AM experience across regulated industries. Tongtai



Why Conventional Qualification Does Not Scale

Repetition, delays, and fragmented evidence slow down industrial adoption

Repeated Effort Fragmented Evidence Delayed Readiness
Every new project restarts the same Inconsistent records make audits difficult Documentation bottlenecks and approval
qualification work from scratch and scalability impossible delays push production start
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Without reuse, qualification becomes a bottleneck instead of an enabler.



The Fast Lane to Scalable Production Readiness

Integrated, guided, and data-driven qualification workflows

Reuse Qualification Work
Qualification assets created once are reused across future

projects

Accelerate Production Readiness

Faster onboarding with a pre-established production base

Reduce Repeated Effort Improve Confidence
Eliminate redundant documentation, testing, and approval Traceable, evidence-based documentation strengthens

cycles customer trust
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Integrated Risk Al-powered, Audit-ready.
Assessment agile QMS Data-driven. 20x faster!

The key is to reuse qualification work instead of restarting it.



ISO/ASTM 52920:
The Qualification Backbone for Industrial AM

The core standard for reproducible, risk-managed additive manufacturing

Defines the qualification
backbone for industrial AM

Manufacturing Process _
production

Additive System Operations

Pre-Process AM-Process

Connects process quality, risk
Manufacturability _ . pirocess Post-Process control, and repeatability

Assessement & Review

Creates the basis for auditable
and scalable AM operations

Process Qualification & Validation
Quality Assurance

A structured qualification standard is what turns AM from experimental capability into trusted industrial production.




Case Study - Supply chain qualification for
ASML Semiconductor Manufacturing Systems

Extreme ultraviolet (DUV) lithography Deep ultraviolet (EUV) lithography

AM parts in ASML
systems:

ASML 7 l
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Customized
cooling devises

O Fast prototyping and improvement iterations.

O Ciritical for weight reduction and customer specific customization.

O Impactful applications across all regulated industries such as semiconductor, Artific
Intelligence and Virtual Reality.




Production for Rail
spare parts.

Industry: RAIL

In only 3 months to a
qualified AM site.

Setting up approvable QA system
withing regulated industries.




AM Process
Qualification
at Hospitals

ISO 13485
Industry: MEDICAL

In only 4 months to
a qualified process

UKM

Universitiatsklinikum
Miinster




Qualification of Production line for Aerospace components

CODAY QamXDIGITAL BACKBONE BASED ONISO/ASTM 52920 and ECSS
STANDARDS

M facturing P
Part A (Supplier 1) anufacturing Process

Additive System Operations

Full Qualification

ArianeGroup - Injector head ~75% reused Pre-Process AM-Process
; A i Manufacturabilit P
“% Part B (Supplier 2) Wit - PSS, Y ) Postrocess
— Full Qualification
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ArianeGroup - ISCAR bracket ~65% reused
> Feedstock Management >

Part C (Supplier 3)

Full Qualification Process Qualification & Validation

Quality Assurance

~80% reused

ArianeGrodp - Combustion chamber

J Non-recurring qualification efforts PBF-LB parts components

On Demand readiness for new
T 1 Accountable path to new space 2 Scalability

Process qualification & validation data ~75 - 80 % can be reused
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Typical Qualification of Production line

A structured pathway from qualification scope definition to certification
v Certification goal

Define Assess Current Stage 1 Gap Closing Stage 2 Audit &
Qualification Readiness — Audit Support Certification
Scope QMS build u

’ QamX ngst QamXCT QamX™*« QamX°=T
Tailor the qualification Review systems, Preliminary audit and Close gaps and finalize Final audit and formal
pathway to the specific processes, and quality structured gap analysis production readiness certification award
production setup status

1-2 weeks Month 1 Month 4 Month 5 Months 6-7

5.8 Provision of the Process Resources

Stage 1 Audit Report for
The manuackurer s responsibie for.
af Clary maring al ok g, pess s,
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Report: GAM_Stage1_ LIK_OR 20261126 Audit indings: ooe
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ISO/ASTM 52930 - 1Q, 0Q, PQ

ISO/ASTM 52901 — AM Order Mgmt.
ISO/ASTM 52928 — Feedstock Mgmt.

P — GAP Closing Recommendaons

Audit Defails:
LPBF Manufacturing Qualification - Ti-BAl

ISO/ASTM 52907 — Feedstock Mgmt. g T —
ISO/ASTM 52904 — Risky and Critical , RISK
Applications -t CamX’
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The new era of digital compliance is just starting!

From qualified production and part-specific mitigation to customer-ready evidence

Traceable Documentation

Every decision, mitigation, and risk
assessment is logged with full traceability

Standard-Compliant Reporting

Reports are structured to ISO/ASTM 52920
requirements for audit readiness

Customer-Ready Evidence
Approval packages are formatted for direct

use in customer and regulator approval
workflows

Risk
Assessment
Report

CamX

Revision : 2

Risk Assessment Report
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Implemented Failure modes & Mitigation Strategies

Organization Name:
Deutsche Bahn AG

Organization Address:

DB

Potsdamer Platz 2, 10785 Berlin, Germany

Organization Registration No:
AAG Berlin-Charlottenburg HRB 50000

The Hangelasche

Qamx.io Gualified S

The workflow ends in approval-ready documentation, not just internal analysis.

Process Phase

1. Pre-process — Data preparation

Standard Compliance:

Sub Process Phase

11. Manufacturing Assessment and Review

Assigned Assessors

John Doe

ISO/ASTM 52920:2023: 6.7; 6.2; 6.3.1; 6.3.2; 7.3.2
ISO/ASTM 52954-1: 5

ISO/ASTM 52904:2024: 5.2; 8.1.1; 8.1.3

IS0 9001:2015: 8.2.3; 8.3.2; 8.3.4

180 22163:2023: 8.1, 8.2, 8.3, 851

Risk ID Identified Failure Mode Mitigation Strategy Mitigation Type S0 | D|CN|RPN
Mandatory manufacturability Make manerac.turabmr,‘ review a gated step
111 tand P itted before release; record + Design Revi 2 2 3 & 24
o :Zsoeissr?;ns;gﬂ_’:;;r s omi machinefmaterial/design fit and open actions esign Review
i in the contract review package.
Design s not Add AM design review to quotation and order
it e
112 (ISO/ASTM 52854-1) p ; flow risks into pFMEA and * WI/pFMEA 4 (2 ]2 |8 16
require closure before build approval.
Part files are not matched to the Use controlled revision check in PLM/MES +  Checklist/ MES
11.3 intended revision before with dual sign-off; block slicing unless CAD, Gate 4 2 2 4 16
manufacturing (ISO/ASTM 52904:2024) | drawing and build file revisions match.
ﬁ;usl}i::?rﬁg;;gﬁ:l;%z t‘r:t:slzabllny Expand review checklist to include DB
114 ca‘:’tum o cuning contrace aesi"gn raquiremants, inspection points, serialization |« Checklist 3 (3 |2 |4 |11
review (IS0 5001 and special characteristics.
Railway RAMS, maintainability and Include railway-specific product-safety and
configuration-baseline requirements | lifecycle criteria in the review template;
115 are not incorporated in manufacturing | require independent quality approval for * Control Plan 4 2 2 5 .
review (ISO 22163) safety-relevant characteristics.
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