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Agenda
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* Projektets bakgrund och syfte
* Inblick i tva forskningsstudier

« Sammanstallning av designriktlinjer utvecklade i projektet
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Projektbakgrund

Automation anvands i begransad utstrackning i materialhantering

...trots att det har funnits exempel pa applikationer i flera decennier

* Anvands framfor allt i situationer med stora volymer och begransat behov
av flexibilitet

« Teknisk utveckling leder till att:

— Kostnaderna minskar
— Flexibiliteten okar

« Okande intresse!

« Men nar, var och hur?
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Projektets fokus

Levels of automation depending on e.g.
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Projektets syfte och forskningsfragor

Purpose: Support the design and control of high-performing automated material handling systems with a
high level of flexibility.

Research questions:

RQ1. What level and what type of automation are suitable to apply for in-plant transports, considering
the context of the material handling system?

RQ2. What level and what type of automation are suitable to apply for kitting and other picking
operations, considering the context of the material handling system?

RQ3. In an automated material handling system, how should interfaces be designed between processes
of warehousing, kitting, transport and assembly?

RQ4. How should automated material handling systems be controlled?
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Projektets syfte och forskningsfragor

RQ1. Level and type of
automation:
In-plant transports

RQ2. Level and type of
automation: Kitting and
other picking operations

RQ3. Interfaces between
warehousing, kitting,
transport and assembly

RQ4. Control of automated
material handling systems

CHALMERS

Purpose: Supporting design and
control of high-performing automated
material handling systems with a high
level of flexibility.

Increased utilisation of automation in

material handling, enabling flexibility, cost
efficiency, reliability, short delivery lead

time, and supporting human factors
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Prestationsomraden i fokus

CHALMERS

* Flexibilitet

» Kostnader

* Lépande kostnader

* Investeringskostnader
« Palitlighet och kvalitet
 Korta ledtider

 Stdd till manniskan i systemet
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Output fran projektet

* Praktiska resultat inom foretagen

* Publicerade forskningsstudier:

 Vetenskapliga tidskrifter (t.ex. Journal of Operations
Management, International Journal of Production
Research)

* Konferenser, nationella och internationella

* En sammanstallning med designriktlinjer

FAKTA - Flexible Automation of Kitting, Transport and Assembly

Design of high-performing
automated materials
handling systems

A TEpOrt Tom the fesearch project FAKTA (Flexible AUtomated Kiting, Transport and ASsembly),
e FFi researcn

Main authors
Nils Thylen, Patiik Fager, Omkar Salunkne and Rooln Hanson
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Studie: Challenges in Introducing Automated Guided ,
Vehicles in a Production Facility — Interactions one
between Human, Technology, and Organisation

Nils Thylén, Carl Wénstrém, Robin Hanson — International Journal of Production Research

Human
Physical aspects
Cognitive aspects
Psychosocial aspects

« What human- and organisation-related
challenges arise in the introduction of
AGVs in production facilities?

H-T interactions

 Fallstudier fran tva fabriker dar AGV:er
hade introducerats

H-T-O interactions

Organisation
Organisational-level aspects
Team-level aspects
Job-level aspects

Technology
Machines, equipment,
and tools

Physical environment
IT-related aspects

T-O interactions
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Studie: Challenges in Introducing Automated Guided £33
Vehicles in a Production Facility — Interactions Byl
between Human, Technology, and Organisation

Human
Physical aspects
Cognitive aspects
Psychosocial aspects

Exempel pa identifierade utmaningar:

H-T: Brist pa erfarenhet och kompetens hos
personalen, kopplat till AGV:er

H-T interactions

H-T-O interactions

T-O: Den organisatoriska strukturen ar inte
anpassad for att stodja AGV:erna

Organisation
Organisational-level aspects
Team-level aspects
Job-level aspects

Technology
Machines, equipment,
and tools

Physical environment
IT-related aspects

H-T-O: Hitta lampliga kunskapsnivaer for olika roller
samt hantera utbildning for personalen

T-O interactions
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Studie: Hybrid digital manufacturing: Capturing
the value of digitalization

Andreas Stark, Kenneth Ferm, Robin Hanson, Mats I. Johansson, Siavash Khajavi, Lars Medbo,
Mikael Ohman, Jan Holmstrém — Journal of Operations Management

» Studie baserad pa Vaderstads produktion och materialférsérjning
* Roér- & balkkomponenter

» Platkomponenter
» Automatisk laserskarning, bockning och kittning av komponenter till monteringen

« Overgang fran batch-baserad produktion hos leverantor till enstycksproduktion (med
restriktioner) in-house

* Make-to-Order (60%) och Make-to-Stock (40%) samsas i samma processer, i blandad sekvens

» Object-interactive services: ravaror, komponenter och tillverkningsutrustning interagerar i en
cyber-fysisk process
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Studie: Hybrid digital manufacturing: Capturing
the value of digitalization

External suppliers Viderstad factory
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Studie: Hybrid digital manufacturing: Capturing
the value of digitalization

Exempel pa resultat av forandringen

« Kraftigt minskat behov av hantering och lagerhallning av komponenter (7,500 m? >
2,500 m? for rérkomponenterna)

« Kraftigt minskat behov av produktionspersonal (37 - 6 for rorkomponenterna)

« Kraftigt minskad utskrotning av material (faktor 1/10)
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Designriktlinjer: Tva huvudsakliga omrad

1. Design areas of automated
picking processes

2. Design areas of automated
internal transports with AGVs

ﬁ CHALMERS | TecmoLoay wanscemext

UvessiTY oF TECHNOLOGY AND ECONOMICS

GUIDELINES

Design of high-performing
automated materials
handling systems
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Designriktlinjernas utformning
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