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Additive manufacturing processes have been called by a wide variety of terms since the early days of development. As
these names are often mixed academically and industrially, the demand for standardization of terms has gradually
increased. Accordingly, the American Society for Testing Materials (ASTM) and the International Organization for
Standardization (ISO) are in the process of establishing standards for the names and definitions of important terms related
to additive manufacturing. Although Korea has also begun to establish KS standards based on ISO/ASTM standards, the
Korean language and definitions of important terms related to additive manufacturing as defined by ISO/ASTM have not
been fully organized. Therefore, the similar terms defined in ISO/ASTM in many academic and industrial literature are
called by various Korean terms. Thus, this work deals with suggestions on the Korean terminologies and standardization of
important terms related to additive manufacturing based on ISO/ASTM standards. Especially, this paper deals with the
Additive Manufacturing and seven sub-process classifications.
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1. NE2 AIERIZ3D Systems)rtel] ol Hx2 Ao 28 F
%3 (Stereolithography, SL) 7]&2 A& A= 3 AjRo g2
Bak AL )9 oo) ARE ALET ol A 74 B Ro] UNEAo|TE? o) 3D AR AT SLA-
7R SAHCEA, BAY %—éﬁﬂ e AlAste Al ¥ 250 HHl= o] 7la= de dEle AVIZE =l F A
Are AZBHE AlA 715 (Subtractive Manufacturing)®] 320 A A E B2 o]8sl= BRF V)& o|9o% theFst ;<H
SFEh. oo wkstel Wagt Hrs 254 HaliA AEe] 3 &5 A5t 32k S ARk v SAE0] AEE
A2 ARSI 57k 73 3D SRIYGD Prinng)o® Fel7]  glovk o5 W RS FF0| Aol AEE AL
5 s A3 AZ(Addiie Manuficturing, AW) $80) 7K A S 242 A% 0] el slgen
oIt AAES ARel] SlsH e H3 Az 3 S 19921 KAISTS} gh2a7]469e] BETz 4
& olF WA AGIIe] Al AR AY AL 4 o BE SLA T4 9 28 BHES o8 B4 A5A ¥ 9 gl
FAAQ 7IeR MR A ok A Alx S B9 = AEF 71E NS Ao R AF AR TS o837 Al
Tle] Al 2w AFstolt F 22t 5S vlgo uE  AE Azo] AT, 1900dt] 24 AR FIoIA w1

ghch! skR|qF ZFA E(Charles W. Hull)o] 7j&8}a m)= 3D 3D A|A®IZALS] SLA (Stereolithography Apparatus) H| S

Copyright © The Korean Society for Precision Engineering
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (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.



930/ December 2020

s
Al
(0]
ne
OH
]
Joi
Ral
=
w
~
rH
=
N
fob

Efste] AAIE Al ANgE7] AlRFeRRloT, of% B2 7]
Aol A AAE Azkell 85 ARREF H8-S Ashet] 4

Fxom Bgatn
1=

=

=3 /e A= AR 342l VLM-S (Variable Lamination
Manufacturing Using Polystyrene Foam)2 GH|H 2o AFH
52(Spin-OfBFo] 2001 =5 E] AgakEglon], 1 F Azh 4
S A= % HaxQl de] BEiix(Wholer’s Report)el] 57 %
SIch BAIT Bt A 1990dT] Uk Aafstel B2
62 NEG B35 ARG BAL TR AT 5T v} 9)

th. o2 ol 2% A3 23 7140 Yusie 3

ahE]Qieh ™ 18] 31 POSTECHO A= 2000t Z8FLE 323
714 7Hto g njo|a g LRES Azlels nfo|ag I 2§
7142 Aeta o) 2 uiEko g A2 Az 7|uke] YA 23]

gt TB)3 o5 WA S| SHEAK
ol g-o]o] FF3tof| tigt 247F HAF F7HE ek olof whet
Al oA ZA 3] (American Society for Testing Materials,
ASTM)?} =A| #&E3} 7]9t(International Organization for
Standardization, ISO)OA= A& A2t BAZE F9 Fo]9)
A 9 HolSof et REES AAE] ARSI gt
A% ISO/ASTM :EEEo| 7|8kt KS #25 A7) A%t
sl oLy, FA7HA = ISO/ASTMOfA okl Ql= A5 A=
o gt Fa3t gol=ol tiet 2HE3t 9 0|59 Aot ebd
5] A=A oA Qlok. wheba] B shEA 9 AR Z3ol
A ISO/ASTMeOJlA] ol FU7t gol5o] thaf?l Th= §of
2 523 gloh

o] =14 ISO/ASTM 3ol 7|9ket &3
8 gol59 =23t 9 FE3fol| gt Aloks skarat gt
Sh o] AtolA] AMEHE §olE2 KS EE3) 2 FllA A
2]l gofFoltt

2. MEF H|Z(Additive Manufacturing)

A G4 dol8E AFE & BEsto] sHe] Bk
A SHos e, ARg 7 v Gal wheh 448 3%
A

2 B3l S50 ol AA| AFLS ARSI TS 2710 o

hl i O O

o]&= ‘Rapid Prototyping’ -2 “Solid Freeform Fabrication’
Y BALR ET7] AR e, o= AF Al 349 Al
Zob AAIE AR Sfa BRI F0e Aol SR @43

= el gick. shel, v Al44h tHEollE He nfn}
| oE 2% <

uiEe Qo AEe AT 9l

g 7jeo] horet Mo B ghdl 43 Az BHo| 3D =
A olehs WA o® RSO ule: de) e Heleh
sk 3D Ze olehs WHS A% Az

st/ taEs Ao

Mo 42 Aze) WA U B BES APk A
E= 19909 o] SHkEE AIRRE IS 19979 109 vl 2|
¥ 7)< (National Institute of Standards and Technology,
NIST)OlA S 9l EEStof et =87k Al2HE /lem, 2000
At Zutol= vl mAIRSSlolA AS Az 170 #ES
At = AlE7t o]FolFlth 2009d0l= vl A =75
Abstoll “AF AR 7ol B3I $Y3] F42(ASTM Committee
F42 on Additive Manufacturing Technologies)’ 7} W&o A &
Az Egol ot ot BAHCE olReix7] Alatsielct.
ojuff Fk&o] ¢l ASTM-F27920)| A= L5t ohefst WA
o= &5y A HAES A= A|Z(Additive Manufacturing)
&2 #Eselleh. gh, HISgE Al7]oll A 58 7] Absto]
‘K Ax 7]&o] T3 ISO §¥3F] TC261(ISO Committee TC
261 on Additive Manufacturing Technologies)’ 0] THEo{#A] 2=
Azo} Peigt T4 BE A st AESo] o]FolxA] ¥
ek o]% 20130l vl mAIRSTRIet A EES} 7]
7h AS Az B 2EES 3R R &t
3L, 2015 A5 Ao Ayt H7] @ o5 A3t IS0/
ASTM 529002 4 stgict.

SHH, FhoflAl= 2014958 A3 Az foko] S Al
517] 13F A=} o] FAgTE &, 1S02] A5 A2 of =4 &
& AAol 3317 $13t sFH=-$]d s8] (National Mirror Committee)
¢ A5 Az AEALE7 ThsolFlon o] Q|3 3D g A
AEE7F 2AF 7o 2 A A= QI 183 T35 o|u e 3D
A 22T @Yo 2 X4 E o] ISO/ASTMO]|
oA AFE =A EF FolA TaT AES AR 7
=+ Ak #Z(Korean Industrial Standards, KS)ol| =<¢]3}7] ¢35t
KS 3313} 2hgjo] AlAEielet. ols} o] 4% Ao WA Ul
W golo] FEIol| hEE A7t TheFstA o] Fofx|ar it
AT A A AREEE AT Aot WETE foleS
ghoflAl o Hs] thefRt BAo® il glom, of' o
= A3E &o7F AREAL Sl A= Atk whekA
=0l AREE AF Azt T o], EF U HYsS =
3lsh= Aol Algsiet.
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Aol A2tk (Process of Joining Materials to Make Parts from
3D Model Data, Usually Layer Upon Layer)’2fal A3kl Q1
ThE %, o] BAL 71ze] A1 ThEelA e ol AMgE
U= A7 AA FA (Subtractive Manufacturmg)l_} =27 Y=
£ o 4l ‘3%71] Sl “POP QEJW A& Zﬂxﬁh&qb A
27

= A(Chip) 3 e Azl ol BASHA FolE & ek
E3h, M2 A2 BROIME Tes) Folxl th Aol ujeiA
ANe2g 2557 ol 71E9] Az AA F7goNAet Zol ¥
T-ol FAdoll webA Zhgo] 7hsdt Al Fdol AAEA &
T AR BRke RS 71 RS A 4 o,

1980 eof] 212 7 A5 A= 3420 F=2F Ve =
2o} 22 AR AFSEAT. T SOl v)d 27)o] g
43 Az NEENE oA Belult FRs AR
22} SLA, SLS (Selective Laser Sintering) @ FDM (Fused

}u

Deposition Modeling) 0.2 E&]& o] 7|&E52 AAl = Z2H
ARE 7o R sh= F8% 25 A= FAoIH. o] et
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of ko z= HE Qo] FolA HH o= &
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3.2 }I4X| X[of 2=t (Directed Energy Deposition, DED)
ISO/ASTM 52900] wh=rd o A] Ao} g22 “A5E 0] 4]
= ARE &8AI717] Sl AEE dovxE ARgste A
Az 3% (Additive Manufacturing Process in Which Focused
Thermal Energy Is Used to Fuse Materials by Melting as They
Are Being Deposited)’ 0.2 Ao|x|o] Qlth.P oyx] Ao &2;
S7golA= 714 F(Substrate) 7+E, 71AF &5 H A5 A=
o] 882 Bl sty ffsto] oUAE F2 Gl W&
gt} ojuff 85 A5 AEe 71A4F2] 884 (Melt Pool) Hi
2 23k 3, YR A Bles AT o] A%

H]E0) A-f-H(Line-by-Line) HZo] 3 WA 52 A4t

A WA F 9ol 71ARe} AR &5 2 7IAF 854
Y $8E 43R EF 9 WS vEsl] dsxon A=
& A% 5 AN, of IS vEAoE el 37
A AEFS ARt s olt). oluX] Alo] 82t 7ol AR
= A<&E dY(Focused Heat Source) 2= o] #](Laser), &

A} (Electron Beam) 2 87 & (Welding Heat Flux) 50| A}
BEaL ek oy A Alo] 82 342 3 A FE(Feed Stock)ol]
et B8 FHF9 Powder Feeding Type)d} XA F33 (Wire
Feeding Type)>.2 18T 4= it} 2830

golAg A4E delow gt B 3 oA A
of 83 FHOINE S LU TIRE olgsle] B =
ol ek dolAg /HR pHoE A W
B 3F P 55 REL o] wmB0] Fopelai
ol 4E Ak FUR QA WA dolqe] 2 F
91 Mg Hue FFet w2 HoTot e 7
2(Shield Gas)& oM 55 5 T§ PAOT LHY 5
ole. AH8eHE Bk 339 oux Aol 83 AL R F
% wZ BE YA S ek oA Ae] §3 TR

u)=+9] Air]o} =+ 114~ (Sandia National Laboratory)ol| 4] 72t
= LENS (Laser Engineered Net Shaping) 340 2 5E A|Z}1E
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oz st 2 Fa ol sl AHgskE SLAZE Az
2 7 7)ok SLA 714& el dolA s dule] et

2 AEE W5 o5 W A3
47 o] Aol AE ABHAA TEl mope] & A
AZIE. o] A 7424 9|8 (Envision Tec)}o] 3PS

7ler TREQCh 3 Zejd FojlA e WE £
pm Z7]9] w9 2k AgEo| ujd DMD= AgHoz
AsHd A ol REAAIA T shdof AHshAA TS A
Fsl= DLP 7|&% /lE=qich
4. 7|El MEF M0 BO| ARBE= B80S

Ak Ql Al 34T HF AR FFEHOE AE
Ae ol ul$- ohFsith a8y HE AlRolA AREEH o
HhEQl 79K} A$ha] Qu|2 4=l vt Jlens 3%

oAA AMadt S Ax 349 FEERE ohyzt A ARS-E=

2 shuistatel A4t
Aeshe W ALgEIT ik o3 shtel We wE) 9
s W B el AEe BYHo Folgt & 4
glom], AmEgelgozt 3U4el YRS THLS 9J5tol

22 H 07 BeE B Ea.

it
2
o
i)
H
nw
ol
(i
1
=S|
oflt
ﬁ
lo
to
N
i

(

B s 50| FAH o] A=
7] wigel Aesw' 2 2Ry AS Alx ALge Eeolzt
€ uA FEE'R edoh B Teoldl Hses 28
ke YoM E olF HE Ee AF LR gt #E
k. o] 52 L FUT EAIE Aok Aom AAHCR A
FO A B QRS Y = e Ve H 88 7 A
S Alxz Aztd 2ed Ans it =8 s AsEel
85 Ve AR oo wet AYEER, U =
Aol dishA oo meh AS=, Al i 5 s A&

4.3 £210[(Slicing)
Auir o7 A= A zo|A o] LZE Il AT AL
o _

Qe 349 CAD BElO| 0F 4F, OF B AL Y

A7, F5 iRl &2kl A (Slicing), AAH A4, 7hs B2 A

nE g5 A A 2]
(Process Planning) Ztejoltt. It} A A oA o3t
AZEojAQl AeE K FAHA hFAQ 34 848 &

1=
eolAl 0% HEts Flo] ubdolct,

4.4 EXMe| 3™ (Post-Processing)

A5 Az ARl ofs Amb A9z HFo] ehrH It
% (Green Part)o] Aol A e HFHor FEor gy
7] $1sto] AlA, H(Burnu AA o] A|A, 3438k, I8, HA,
dAnp, A 5 HEO FAS ] skl AAEE He
S R e eeha gt 2o FHARE ARSShe
AS Az 3HoA = 239 S B vpAE gAloA $3F

BES Y A EL Qasiel, JUEst B Aol e
=)

4.5 X|X|CH (Support)

ME2E QRS ol A2t 5l St 9A| Fgol F7tst
7] SaliAl= olE FAEE Ao ARdoll AlRbE FEo] Fast
o} 28, 3D CAD RElS Sefol st Mz A=ws 72t
o A HAY FEol glE A9t St &, fI= Aot A

% 349 A9ehd of) wo) ulojgle] SIHS HE 5 gl
[e]

Ak ofefol el g v]e] Ao} ol 1 9] MR W
HFT 4 YEF she R0l A oIk olslelw A4
Fo| AZ w5 ol ALt WolA olFEL AL
E3 AR BN FE] WG PASAL 49
5 5 OO RS SUeES ALgE T 9t

= o |

4.6 S5 = (Feedstock)

4% Az A FHEel HEH o HEo| Hie Ang
AR B ol A% Az Ao 47

A= 7HE WA dARE ouist] dvt
o, Wehile, B St 2 oyt Yo 3
o}, 7hE2] %] (Cartridge)o] FE)R AzEo] FRAL AL
A 87)0f E7HRefill)}o] ARR-0] 7155l E A E3HE

de >

¢

e
o

1o b ofN it 24 pit o
o ro
B

4% Az A2 Y BT 5 YT ZulE Fe
SEES S
5. 42
weRe B Az FYYolE Broka ot 3o
2 Be3 gt A% Alx L w golBel 92 BHL V1
of Mg MRS VRO E FAE EE §oiB Teiste] Helshu



ro

ZHLUSSSX| M37H M125

December 2020 /935

TBEH A A fstel AREGI. Z, AFS] B4
doleE e 52 3
L ARE 7 9 GAl wet 4 ;
ot A AES AT 4 A3 A% L B oI5

[e)
tjsle] gl o, ISO/ASTM 52900 3E=o] 7]Hist ZZ= A
2

Ir

U=, AR EAL, B wE g, 34 5 283 iz 3

sholl el 2+ 34 AHol 9 3 WAS Aldtetar zbztof of

sto] Al&stglct. 28l 7129 AR FAAA T HS Az
L =

oA Bl AHg-

L %
FA2 4, AAY, FaAEe]

ACKNOWLEDGEMENT

5 A% Az Fope] W] 2 7|el spyon, & ey
o] Aol Wast JF Folo] B2 Aol we =g 74
Yraele FEY mad, ket ol4s] ma, 1
ou EGFASL 25 w49 2 WS SaU
E3 4% A% KS E28E YL 9Ie of Hele] =g F

REFERENCES

1. Choi, S. G, “Designers for Rapid Prototyping User Guide,” Hye
Ji Won, pp.46-47, 2010.

2. Hull, C. W,, “Apparatus for Production of Three-Dimensional
Objects by Stereolithography,” US Patent, 4575330A, 1984.

3. 3D Systems, “SLA 250,” http://www.3dsystems.ru/products/
slaseries/sla250/s1a250.pdf (Accessed 16 NOVEMBER 2020)

4. Ahn, D. G, Lee, S. H,, and Yang, D. Y., “Investigation into
Development of  Progressive-Type  Variable Lamination
Manufacturing Using Expandable Polystyrene Foam and its
Apparatus,” Proceedings of the Institution of Mechanical
Engineers, Part B: Journal of Engineering Manufacture, Vol. 216,
No. 9, pp. 1239-1252, 2002.

5. Ahn, D. G, Lee, S. H,, and Yang, D. Y., “Development of
Transfer Type Variable Lamination Manufacturing (VLM-st)
Process,” International Journal of Machine Tools and
Manufacture, Vol. 42, No. 14, pp. 1577-1587, 2002.

6. Yang, D. Y., Ahn, D. G, Lee, S. H,, Kim, H. C., and Park, S. K.,
“Investigation into the Development of Automatic VLM-st
(VLM-sta) Process and its Apparatus,” Journal of the Korean
Society for Precision Engineering, Vol. 21, No. 4, pp. 109-119,
2004.

7. Kim, H. C. and Lee, S. H., “Minimization of Post-Processing
Area for Stereolithography Parts by Selection of Part

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Orientation,” Transactions of the Korean Society of Mechanical
Engineers A, Vol. 26, No. 11, pp. 2409-2414, 2002.

Park, H. and Lee, S. H., “A Study on Laser Scan Path
Generation for Improving the Precision of Stereolithographic
Parts,” Journal of the Korean Society for Precision Engineering,
Vol. 13, No. 12, pp. 142-150, 1996.

Kim, B. Y., Lee, S. H., and Kim, H. C., “Layout Planning for
Stereolithography ~ Parts Using 3D  Collision Detection
Algorithm,” Transactions of the Korean Society of Mechanical
Engineers A, Vol. 27, No. 9, pp. 1546-1554, 2003.

Lee, I. H. and Cho, D. W,, “An Investigation on Photopolymer
Solidification Considering Laser Irradiation Energy in Micro-
Stereolithography,” Microsystem Technologies, Vol. 10, Nos. 8-9,
pp. 592-598, 2004.

Lee, S. J., Kang, H. W,, Park, J. K., Rhie, J. W., Hahn, S. K., et
al., “Application of Microstereolithography in the Development
of Three-Dimensional Cartilage Regeneration Scaffolds,”
Biomedical Microdevices, Vol. 10, No. 2, pp. 233-241, 2008.

Yi, H. G, Jeong, Y. H., Kim, Y., Choi, Y. J., Moon, H. E., et al.,
“A  Bioprinted Human-Glioblastoma-on-a-Chip  for  the
Identification of Patient-Specific Responses to Chemoradiotherapy,”
Nature Biomedical Engineering, Vol. 3, No. 7, pp. 509-519,
2019.

ISO/ASTM 52900, “Additive Manufacturing-General Principles-
Terminology,” 2015.

ISO/ASTM 52901, “Additive Manufacturing-General Principles-
Requirements for Purchased AM Parts,” 2017.

ISO/ASTM 52902, “Additive Manufacturing-Test ~Artifacts-
Geometric Capability Assessment of Additive Manufacturing
Systems,” 2019.

ISO/ASTM 52904, “Additive Manufacturing-Process Characteristics
and Performance-Practice for Metal Powder Bed Fusion Process
to Meet Critical Applications,” 2019.

ISO/ASTM 52907, “Additive Manufacturing-Feedstock Materials-
Methods to Characterize Metal Powders,” 2019.

ISO/ASTM 52910, “Additive Manufacturing-Design-Requirements,
Guidelines and Recommendations,” 2018.

ISO/ASTM 52911-1, “Additive Manufacturing-Design-Part 1:
Laser-Based Powder Bed Fusion of Metals,” 2019.

ISO/ASTM 52911-2, “Additive Manufacturing-Design-Part 2:
Laser-Based Powder Bed Fusion of Polymers,” 2019.

ISO/ASTM 529115, “Specification for Additive Manufacturing
File Format (AMF) Version 1.2,” 2016.

The White House, “Remarks by the President in the State of the
Union Address,” https://obamawhitehouse.archives.gov/the-press-
office/2013/02/12/remarks-president-state-union-address
(Accessed 16 NOVEMBER 2020)

Monzén, M., Ortega, Z., Martinez, A., and Ortega, F.,
“Standardization in Additive Manufacturing: Activities Carried



936 / December 2020

ZHUSSSX| M37H M125

o

24.

25.

26.

27.

28.

29.

30.

31.

Out by International Organizations and Projects,” The International
Journal of Advanced Manufacturing Technology, Vol. 76, Nos. 5-
8, pp. 1111-1121, 2015.

Beaman, J. and Deckard, C., “Selective Laser Sintering with
Assisted Powder Handling,” US Patent, 4938816A, 1989.

Crump, S., “Apparatus and Method for Creating Three-
Dimensional Objects,” US Patent, 5121329A, 1992.

Park, S. H., Shim, D. S., and Choi, J. W., “Additive Manufacturing
Technology and Engineering,” Hongreung Publishing Co., pp.78-
219. 2019.

Chua, C. K., Leong, K. F.,, and Lim, C. S., “Rapid Prototyping:
Principles and Applications (With Companion CD-ROM),”
World Scientific Publishing Company, pp. 35-300, 2010.

Gibson, 1., Rosen, D., and Stucker, B., “Direct Digital
Manufacturing,” Additive Manufacturing Technologies, pp. 375-
397, 2015.

Beaman, J. J., Barlow, J. W., Bourell, D. L., Crawford, R. H.,
Marcus, H. L., et al., “Solid Freeform Fabrication: A New
Direction in Manufacturing,” Kluwer Academic Publishers, Vol.
2061, pp. 25-49, 1997.

Ahn, D. G, “Direct Metal Additive Manufacturing Processes and
Their Sustainable Applications for Green Technology: A
Review,” International Journal of Precision Engineering and
Manufacturing-Green Technology, Vol. 3, No. 4, pp. 381-395,
2016.

Ahn, D. G and Lee, H. J.,, “Investigation of Novel Metal
Additive Manufacturing Process Using Plasma Electron Beam
based on Powder Bed Fusion,” CIRP Annals, Vol. 68, No. 1, pp.
245-248, 2019.

In Hwan Lee

Professor in the School of Mechanical Engi-
neering, Chungbuk National University,
Korea. He received his Ph.D in Mechanical
Engineering from POSTECH. His research
interests include additive manufacturing and
its applications.

E-mail: anxanx@chungbuk.ac kr

Ho-Chan Kim

Professor in the Department of Mechanical
and Automotive Engineering, Andong
National University, Korea. He received his
Ph.D in Mechanical Engineering from
Pusan National University. His research
interests include additive manufacturing,
CAD/CAM and biomedical engineering.
E-mail: hckim@andong.ac.kr

Dong-Gyu Ahn

Professor in the Department of Mechanical
Engineering, Chosun University, Korea. He
received his Ph.D in Mechanical Engineer-
ing from KAIST. His research interests
include additive manufacturing (AM), appli-
cations of AM, metal forming, injection
molding, lightweight materials, and finite
element analysis.

E-mail: smart@chosun.ac.kr



	Korean Terminologies for Additive Manufacturing according to the ISO/ASTM 52900 Standard
	1. 서론
	2. 적층 제조(Additive Manufacturing)
	3. 적층 제조 공정의 분류
	4. 기타 적층 제조에 많이 사용되는 용어들
	5. 결론
	REFERENCES


