ISSN 1229-1889(Print)
ISSN 2287-9005(Online)

J Korean Soc Qual Manag \ol. 42, No.2: 145-152, June 2014
http://dx.doi.org/10. 746 /IKSAM.2014.42.2. 145

3D ZEIEE 0[Zst M= &HoMe] FEEH

s * 2L =) ok e} ETT
ST FEE T A
" At ekal et
N e Fet

Quality Management in a Manufacturing Environment
using a 3D Printer

Eun-11 Son” - Hae-Keun Song ™ * Sung-Uk Lim ™

“Dept. of Business Administration, International University of Korea
“ College of Business Administration, Dongguk University
“*Dept. of Industrial & Management Engineering, Daejin University

ABSTRACT

Purpose: As the number of people directly employed in making things declines, the cost of labour as a pro-
portion of the cost of production and delivery will diminish too. This will make to move the focus of quality
management because new manufacturing techniques make it cheaper and faster to respond to changing local
tastes

Methods: This discussion is induced by understanding that change the point of view of quality.

Results: Mark-processing method using a mold of 3D-printer is different from traditional manufacturing
methods. Design, rapid prototyping of products produced by the right way, many changes in many industries
will be created. Therefore, the design will be more emphasis on the importance of quality.

Conclusion: As manufacturing goes digital, a Quality great change is now gathering pace. It will allow things
to be made economically in much smaller numbers, more flexibly and with a much lower input of labour,
thanks to new materials, completely new processes such as 3D printing. So we must change the vantage

point of quality, from process to Design, R&D, and Delivery.

Key Words: 3D Printer, Quality Management, Strategy of Quality

@ Received 12 May 2014, revised 9 June 2014, accepted 10 June 2014

¥ Corresponding Author(sulim@daejin.ac.kr)

(©) 2014, The Korean Society for Quality Management

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial Licens
(http://creativecommons.org/licenses/by—nc/3.0) which permits unrestricted non-Commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.

* This work was supported by the Daejin University Research Grants in 2014.



146 J Korean Soc Qual Manag \ol. 42, No. 2:145-152, June 2014

I.A &

Paul Markilliex= “Alz34 0] tAd W2 oz vpyle wpe} A Aol 2 e A Hn, Ax249-8 7H
LA Bgas SAo® A FasiAl E Alolnk kAl Fsk “HAd A o W v g o ® uAe] g
TARE AlEe] sjde ¢ Sl S Alwek, 7P 2 A a9l 2 Aoty ek FEih Beg
IT AAE 9 7FEYE 2007958 ‘Hyper Cycle for Emerging Technologies' & %3 3D ZHEHE n|7 &
712 AASF o, MITE= 2013de] &3%3F T10 Breakthrough Technologiess ¢ 3fut=2 3D THE 7|&S
ARkt 712 = 201349 4171 127 7kl 3D 2™ 7)eS aF7PHA] Akl o2 AAsIT) o] ef 2
Z Wt mebA FEAQY] TR G Ax Tl A REDE ®skatal )tk ofo] uhe}l W3] R&D

AAYE TRAT Az 37 ] Wste] e FA%E #E|Fojof gt} 3D 2ZHE 7]
|02 7] wjiol] A FA9 Fedo] B g & Aol 3D X o] FAke At
& Alz=gloll A Aakat wijEo] 22 oA AldE = Al 2Flo g9 W3y} o
offo g EFEAY Ak WstsiAl | Aolth olof wt 7oA FHED o] WstEojof & Aol

o

-

oL

A

Tz
il

o
o,

N

Ho

o
st

oy
o i
ol

iV
Ry
N
N
]
=
fru
o=
2
o
frtl

(]

odn o o
2
o
o
it}
B
o
=
=2
2
rJ
A
ol
rir
jus)

Hol!:. %

2.1 3D—Printer 24

OAe Aabgale] @l 3D 2 E = 2011 112 EuroMold 9Hhs]oll A A& A=), o] ZHEE el
HUS SuAE 52 2 due AsE AFetel 33d dEs Afshs AR Adarke(Additive
Manufacturing; 2173} Ri7g & 7H4 a0 Aas A3 Alkshe ZE e YA 7S ozt

t}.

3D Printing eliminates the need for engineering + tooling used in traditional manufacturing.

Traditional manufacturing
s yf ]
N &
Manufactring processes combine IRl
different steps such as grinding, el
fwgmg. rn-aldhg. cutting,

for cach productline. oo Components  Grinding Machine  Milling Machine  Asembly Machine

3D Printing

The 3D printer makes )
every size of wrench,
Yo get 4 steps of D

production in one.

A single printer can produce a vast range of products, sometimes already assembled. it's a factory withowt a factory floor,

Figure 1. Traditional manufacturing vs. 3D-Printing
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Cloud
Computing
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Affective Computing
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Predictive Analylics
Speech Recognition
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Consumer Telematics
Biornatric Authentication Methods

Enterprise 30 Printing
Actiity Streams

Gesture Control
In-Memery Analylics

Quantified Self

Quantum Cemputing

Smart Dust Virual Reality
Bioacoustic Sensing
Asof July 2013
. Peak of
Innovation Trough of . Plateau of
. Inflated Slope of Enlightenment
Trigger Expectations Disillusionment Productivity
time v
Plateau will be reached in: obsolete

Olessthan 2years ©2to5Syears @ 5to 10 years A morethan 10 years @ before plateau

Figure 2. Hype Cycle for Emerging Technologies (2013)
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Table 1. History of 3D Printing

Date Main Content

1984 Charles Hull developed the technology for printing physical 3D objects from digital data.

1986 Charles Hull founded 3D Systems and developed the first commercial 3D Printing machine, it
was called as Stereolithography Apparatus.

1986 Charles Hull named the technique as Stereolithography and obtained a patent.

1988 Scott Crump invented Fused Deposition Modeling (FDM).

1988 3D Systems developed model SLA-250, which was the first version to the general public.

1989 Scott Crump founded Stratasys.

1991 Helisys sold its first laminated object manufacturing (LOM) system.

1992 DTM sold its first selective laser sintering (SLS) system.

1992 Stratasys sold its first FDM-based machine "3D Modeler".

1993 Massachusetts Institute of Technology (MIT) patented "3 Dimensional Printing techniques". It
is similar to the inkjet technology used in 2D Printers.

1993 Solidscape was founded to produces an inkjet-based machine that can build small parts with
excellent surface finish at a relatively slow rate.

1995 7 Corporation obtained an exclusive license from MIT to use the technology and started
developing 3D Printers based on 3DP technology.

199 3D Systems introduced "Actua 2100". The term "3D Printer" was first used to refer rapid
prototyping machines.

1996 7 Corporation introduced "Z402".

1996 Stratasys introduced "Genisys".

1997 EOS sold its stereolithography business to 3-D Systems but remains the largest European
producer.

2005 7 Corp. launched Spectrum Z510. It was the first high definition color 3D Printer in the market.
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An open source project is initiated—-Reprap—which was aimed at developing a self-replicating

2006 3D printer. You can redistribute it and/or modify it under the terms of the GNU General Public
Licence.

Objet Geometries Ltd. announced that its revolutionary Connex500™ rapid prototyping system

2008 to be the first-ever system enabling the manufacture of 3-D parts using several different
materials at the same time.

2008 The first version of Reprap was released. It can manufacture about 50 percent of its own parts.
Urbee is the first prototype car is presented. This is the first car ever to have its entire body
printed out on a giant 3D printer. All exterior components—including the glass panel

2010.11 prototypes—were created
using Dimension 3D Printers and Fortus 3D Production Systems at Stratasys' digital
manufacturing service-RedEye on Demand.
9010.12 Organovo, Inc., a regenerative medicine company focused on bioprinting technology, announced
’ the release of data on the first fully bioprinted blood vessels.
9011.01 Dutch 3D Printer manufacturer Ultimaker raised300 mm/second and the travel rate to 350
’ mm/second.
2011.01 Researchers at Cornell University began to build 3D food printer.
2011.06 Shapeways and Continuum Fashion announced the first 3d printed bikini.
9011.07 Led by the University of Exeter, the University of Brunel and application developer
’ Delcam,researchers in UK have presented the world's first 3D chocolate printer.
2011.08 The world’s first 3D printed aircraft created by Engineers at the University of Southampton.
2011.10 Roland DG Corporation introduced the new iModela iM-1
9011.09 Vienna University of Technology, a smaller, lighter and cheaper printing device has now been
’ developed. This smallest 3D printer weighs 1.5 kilograms, it costs around 1200 Euros.
9012.01 3D Systems Corporation announced that it has completed the acquisition of Z Corporation ("Z
’ Corp") and Vidar Systems ("Vidar") for $135.5 million in cash.
Breakthrough: High-speed 3D printer with nanoscale precision
9012.03 The Vienna University of Technology announced a major breakthrough in the 3D printing
’ technology:it is now possible to print three dimensional objects with incredibly fine details using
“two-photon lithography.”
Shapeways opens largest 3D printing factory in the world
9012.10 Shapeways, the 3D printing company based in New York, announced their plans to bring

manufacturing back to New York City with their “Factory of the Future,” a new 3D Printing
facility being built in Long Island City

ZA]: http://www.3ders.org/
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