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Materialise NV today — Inhouse technologies
Why ‘Additive Manufacturing’?

Why a ‘Quality Management’ approach?

Co- Creation

Quiality is all about.. — Business Cases
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Quality Management summary
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LRQA

ISO 14001:2004
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Référence / Referentie / Reference: BE.21G.0009

Link on: www.materialise.com
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Y.
Design Cost saving Customization Time-to-market Small series

Why Additive Manufacturing?

» To create technology innovation and competitive advantage across industries
» Add added value to the design or product by incorporating functionalities

» To incorporate a different way of thinking
»—  Supply Chain: Shorter lead times, less stock, reducing costs..
»— Design Creation: Design freedom, light weight structures, surface textures..

» To have material flexibility

» To minimize ‘upfront’ project investments
Sept 27th 2017 | Geert Appeltans
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Repeatability Repeatability and accura

Why a Quallty Management approach?

» To guarantee a qualified product out of a controlled process — Practical examples
» To comply with industry standards and customer requirements

» Hence our ISO/ EN/ EC (Part21G) certifications
» To strive be the best in business by continuous improve processes

»— Push boundaries of the technology

»— Create ‘Design’ standards fit for additive manufacturing

»— T0 Co-Create: Learn — Create — Find
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http://www.materialise.com/en/about-materialise/about-materialise/quality

Co-Creation
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3DP ACADEMY

In a full-day program our experts inform you on the
strengths and weaknesses of the most relevant

technologies and materials. Furthermore we share
best practices in design & engineering and analyze

a number of groundbreaking AM cases.

GOAL:
Get your team up to date on all things AM

-

CO-CREATION LAB

The Materialise CO-CREATION LAB is an
interactive session in which experts from your
company join forces with ours. The result is a
multidisciplinary dream team that will unlock the

hidden potential of 3D Printing in your company.

GOAL:
Create innovative concepts for your market

F

omer request Feasibility

Pilot Run

3DP SCAN
The 3DP SCAN is an AM audit, held at your
premises. A Materialise AM consultant will look for

potential applications on the spot and provide you

with a full report afterwards.

GOAL:
Spot parts that can benefit from AM
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Iterations

Consolidation

Product Definition

.,

Product Release

Certified Production

Field follow-up
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Process Quality approach
Process engineering: Challenges

» |mpact on part properties & quality

»— Guarantee part positioning and orientation

»— Guarantee material specifications

» Set machine and machine parameters




Process Quality approach
Practical example LS technology

» Monitor quality PA powder (and control)

—

\

\

\

Ensure powder quality used in production by measuring
upfront melt flow analysis per mixed batch

Limit variation — use agreed threshold values
Limit post-processing variation (upstream supply chain)

Guarantee mechanical properties
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Melt flow volume rate (MVR) test PA powder
Dovice reacy: start tho test via the bution al he device

L.
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Zwick — Roell type A flow
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Process Quality approach
Practical example LS technology

»— Machine maintenance traffic light system

» Increase attention to build performance

materialise

» Increase maintenance frequency if required

..C'-g
L

»— Keep variable parameters under control

» Visualize in the organization — Fast
communication with planning team

TR
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Process Quality approach
Practical example LS technology

»— Monitor build parameters by adding control parts

» Immediate ‘build succeed’ information prior to
breakout

»— Verification with non-destructive testing

materialise

»— Material mechanical property control
- Density

- Tensile strength — Elongation at break
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Suction Gripper
A design evolution

® s,0362003 M

Original part
= £££+ assembly = €€ +assembly = €€ +noassembly
» 2379 » 879 » 60g
\'QV ‘ < ¥
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»— Besides the parts cost
reduction, saving weight
and no assembly
involved..

»— The lifetime has
increased by increased
wear resistance

»— Because complaints were

taken into account from
the start of the project
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Bracket

Topology optimization

Vol: 57505mm3
Design Space

Topology Cellular Cellular
Optimization Structures Sizing

Vol: 43% Vol: 39%
Ti6AI4V: 108.9g Ti6Al4V: 98.7g

In the end, only 37% of the original volume remained.

Vol: 37%
Ti6Al4V: 93.7g

el |

-
materialise

innowakors WOl San count on

» Less material, maintaining
required stiffness

»— Using design software
Materialise 3-matic,
replacing by cellular
structure

»— Reduced thermal stress
due to less bulk material
and larger support areas
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http://www.materialise.com/en/software/3-matic
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Lifetime optimization

» Less machine downtime
of continuous cycle

| » Incorporated additional
functionality

»— Part lifetime increase and
very short production lead
time

Sept 27th 2017 | Geert Appeltans

Application part Final solution application
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Performance Indicators

M1 - Business Management

M2 - Devel & Imp! M3 — Stakeholders Requi s

| R1—Busi Cases M |

| R2 - Production |

| R3 — Design & Industrialisation |

Stakeholders Requirements
uopejsiies siapjoysyels

S1- S2— S4—
i Procurement Competencies S3 — Facilities Admirtistration
In total 13 Key Performance Indicators: & Finance
* Non-conforming parts
* Machine .
. Man/ Method Continuous Improvement Actions 2017 mggg]ﬂgg
° M aterl al . Relative Distribution for Parts Produced
*  Throughput time_order/ Lead times (OTD) ﬁi T .
«  Sign-off training/ Skills matrix / '

Measure customer satisfaction..




Quality Management summary

Limit process variation Continuous improvement

Know the process by measuring

Find ways to do better
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Monitoring

Keep an eye on Performance
Indicators

# Tickets by Weak © Tickats by Medium

@ Tickets by Time of Day Ao Tickets by Group



Will you join us turning
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AN - Wwwmaterlallse com
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