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Definition of Digital Manufacturing

= Background

Marginal utility is being decreased... with the existing & the
traditional approach for the efficiency upgrade of manufacturing

= Digital Manufacturing...

Totally new approach

Transition of the physical atoms’ behavior of manufacturing system
into virtual bits’ behavior

Focus is on the implementation of virtual production
— E.g. 3D CAD is focus on the virtual product
DM could be beneficial enough by its own...

There could be a big synergy when DM is implemented within the
global PLM boundary
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3D modeling of warship

= 3D war ship

» 3D modeling

» Design review

» Essential requirements
= References

e Hanjin

e Hyundai

 Kangnam




Digital Shipbuilding

| Define Monitor and Control the Physical World” |

VIRTUAL

PHYSICAL

Non Tangible Assets

Tangible Assets

Product & Process Knowledge

o
INTELLECTUAL PROPERTY

Production

Courtesy DSME
- Shipyard

= T ]
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Introduction

Computer system that could simulate the shipbuilding processes in the virtual
environment in order to optimize the productivity by digitalizing PPR

Product, Process
Resource

Process Validation
& Optimization

Goals

Higher

' Cutfing

Forming

Shipbuilding

Assembly

— Productivity

B Better

= Accuracy

Rl
3 S

B |, System
Erection Integration

Simulation

Shipyard

— Based -
Manufacturing
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Digital Shipbuilding

= Independent domain!
» Digital shipbuilding system is not belong to any specific part or
system.
« Digital shipbuilding system has its own independent domain, that
could be simulate with any input and any object.

= Implementation level is flexible along with requirements
e Design > DFM, DFP
e Planning & Scheduling = Simulation Toolkit for validation and
optimization
e Production method = Optimize new production method in virtual
environments
e Labor - Prevention of MSD
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Digital Shipbuilding w.r.t. Shipbuilding Process

ELEMENT

= (jquwassy «—

Fabrication factory — Shop level

- To predict the future status of the
Object fabrication factory along the planning &
scheduling

 Flow simulation modeling for the

fabrication factory
Contents . . =
- To connect the simulation system with the

scheduling system

« To verify & validate the schedule data
Strategy using the virtual factory (2 simulation
model that is more concrete & detailed.)

Main output

«Digitalization of the fabrication factory «To predict the lead time.
«To validate the scheduling data «To predict the utilization of each facilities.
To construct the framework for the «To validate the capacity of each buffer.

simulation based scheduling

. S—
3§92 wgama CKECICTRR ka8




Forming shop — Shop level

Object « To predict the future status of the forming
) shop along the planning & scheduling

« Flow simulation modeling for the forming
shop

= To connect the simulation system with the
scheduling system & the database including
line heating information.

Contents

« To verify & validate the schedule data using
the virtual factory (= simulation model that is
Strategy more concrete & detailed.)

- Master data collaboration by interface
middleware development.

Key goal Main output

«Digitalization of the forming shop «To predict the lead time.

«To validate the WOD information. «To predict the utilization of bending machine
To construct the middleware development & line heating labor.

framework for collaboration the production  <To validate & estimate the capacity of

master data with Gantry crane.

3P ssauz KT R g4

Forming shop - Shop level

Valid time Working Utilizatio
(Hour) time(Hour)
123 4
98 29
63 64
98 29
Valid

time Working | Utilizatio
(Hour) [ time (Hour) [ n(%)

Problem investigation thru. The simulation
« Overload of RPM400.
+ NC machine low utilization of NC machine
« High dependence of 20T Magnetic crane ->
proposal parallel usage of 20T hook crane.

3P ssauz KT R g4




Sub-assembly line — Shop level

« To predict the future status of the sub-

Object assembly line along the planning & scheduling
« Flow simulation modeling for the sub-
assembly line along part (skid) sequencin

Contents v 9 part (skid) seq z

« To connect the simulation system with the
scheduling system & the database.

« To verify & validate the schedule data using
the virtual factory (= simulation model that is
Strategy more concrete & detailed.)

« Master data collaboration by interface
middleware development.

Key goal Main output

*To validate sequencing information of the «To predict the lead time

part sequencing skid. *To optimize part sequencing schedule &
*To construct the middleware development  labor management plan.
framework for collaboration the production «To validate & estimate the capacity &

master data with utilization of facilities.
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Digital shipbuilding model as a decision-making
__System - application level description

. Long time |oad analysis using the previous record data
. S and the mother ship data.
Business strategy validation

(Very long — Year ~ Month)

« Impact and availability analysis of product mix change

« Panel line schedule verification
(Production rate, lead time, etc.)

Planning validation (Long — » Out-door block movement planning validation ( Block
Month ~ Week) monitoring/ Route load/ Facility, Area load, etc.)

* Assembly line planning validation (Production rate/
Material volume analysis each tact time)

Execution validation and « Lead-time decreasing through the optimized inserting
advancement (Short — day) order decision in assembly line

Impact analysis of facility

. « Effect analysis of the resource change or spec. change
investment & change v L s &

. £ T -4 = 7
599 ugama REIET R kg6l

Business strategy validation

Very long-term analysis (normally over 1 year plan)

1. Simulation project plan |
selection

addition, deletion arrangement & plan a|

‘ 2. Ship type modification & ‘» 3. Modified ship type

S-Curve Load Analysis

Judgment of Ship type
information structure

S-curve

with respect to ship and process e Basic ship type info.

(master schedule data)

Load out-line investigation

of ship type term — Block information exist

Master, Structure)

Judgment of
Ship type modification application

mmm Schedule information exist

. £ T -4 = 7
599 ugama REIET R kg6l
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Planning validation

= Planning manager can resolve the variety problem based on
analyzing thru simulation of the production information such as
the production rate / lead time

Complex mach. overload
Need upgrade

Monthly/Weekly/Daily e
production rate estimation
analysis

20pole welding-mach. Overload
Need upgrade

NN UEE
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Advanced practices

= Case #1

e Virtual simulation based planning and

scheduling system of Rautaruukki Steel
company

= Case #2

e Ship block movement simulation for the
decision making of the material flow (here,
material means ship block) planning system

= Case #3

e Consulting about the production system of
the ship block assembly

2 AT 3 by
3§92 wgawm CRECICTRT 326

Advanced practice

Second Phase [Critical factory]

(Advantage R (Advantage - '(Advantage -
* Production rate is « Easy management of « Time for the arrangement
continuous and stable curved block owing to process is reduced owing
« Simple process skid production method to the matrix production
« Enough part stock area * Less transporters are method
it | | e
" are requieto Satisty the | |* Disadvantage block transportation
block transportation * Crane util. is too high » Disadvantage
* More workstage area is . Stillt,’ thb: arlfﬁ for ttheb
. i i ; required = shortage of part’s stock have to be
?Tflitid_fé;d_:rye fa ship pa?’t’s stock area . considered more
* Predicted lead time / a ship carefully.
) 017.->8.->9->8
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