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San xuat boi dap — Nguyén tac chung — Co s& va tir vieng

Additive manufacturing — General principles — Fundamentals and

vocabulary

1 Pham vi dp dung

Tiéu chun nay thiét 1ap va dinh nghia cac thuat
ngr dwgc st dung trong cdng nghé san xuét bdi
d4p (AM), 4p dung nguyén tac tao hinh bdi dap va
tlr d6 tao thanh vat thé ba chidu (3D) bang cach
bdi dép vat lidu lién tuc.

Cac thuat nglr duwgc phan loai theo cac linh virc
(ng dung cy thé.

2 Tailiéu vién dan

Tiéu chuan nay khong c6 tai lidu vién dan.
3 Thuéat ngi¥ va dinh nghia

3.1.1

May in 3D, danh ti

May diing d& in 3D (3.3.1)

312

San xuat boi dap, danh tir

AM

Qua trinh lién két cac 16p vat lidu dé tao thanh cac
chi tiét (3.9.1) tr di¥ liéu md hinh 3D, thudng 12
16p chéng Ién I6p in (3.3.7) trai nguoc véi cac
phuwong phap san xudt gia cong cat got va tao
hinh khéc.

CHU THICH 1: Cac thuat ngi dang dwgc sl dung bao
gdm: ché tao bdi dép, qua trinh bdi dép, ky thudt bdi
d4p, san xuét 16p bdi dap, san xuét theo lop, ché tao
dang ran ty do va ché tao ty do.

Scope

This document establishes and defines terms
used in additive manufacturing (AM) technology,
which applies the additive shaping principle and
thereby builds physical three-dimensional (3D)
geometries by successive addition of material.

The terms have been classified into specific fields
of application.

2 Normative references

Not applicable.

3 Terms and definitions

3141

3D printer, noun

machine used for 3D printing (3.3.1)
3.1.2

additive manufacturing, noun

AM

process of joining materials to make parts (3.8.1)
from 3D model data, usually fayer (3.3.7) upon
layer, as opposed to subtractive manufacturing
and formative manufacturing methodologies

Note 1 to entry: Historical terms include: additive
fabrication, additive processes, additive techniques,
additive layer manufacturing, layer manufacturing,

solid freeform fabrication and freeform fabrication.



TCVN 14305:2025

CHU THICH 2: Y ngha clia cac phuong phap san xuét
"bdi dap”, “ct got” va "tao hinh" dwoc xem thém trong
Phu luc B.

3.1.3

Hé théng bdi dap, danh tir

Hé thong san xuat boi dap

Thiét bj san xuat bdi dap

May méc va thiét bj phu tro diing cho sén xuét béi
dap (3.1.2).

314

May AM, danh tir

Thudc phan hé thdng san xuét bbi dép (3.1.3) bao
gbm phan crng, phdn mém didu khién may, phan
mém cai dat can thiét va cac phu kién ngoai vi can
thiét d& hoan thanh mét chu ky in (3.3.8) cho san
xuét cac chi tiét (3.9.1).

315
Ngwéi str dung may AM, danh tle

Ngwoi van hanh hodc td chirc st dung may AM
(3.1.4).

3.1.6

Ngwoi van hanh hé théng AM, danh tir

Ngueoi sir dung hé théng bdi dap

Nguoi van hanh hodc td chirc st dung toan bd hé
théng sén xuét bdi ddp (3.1.3) hodc bét ky thanh
phan nao clia hé thdng bdi dép (3.1.3).

317

Mat trweére, danh tlr

<Ctia may; néu nha san xuét may khong goi cach
khac> Phia clia may ma ngudi van hanh d@bi dién
dé truy cap vao giao dién nguoi ding, hodc clra

sd xem chinh, hodc ca hai.

Note 2 to entry: The meaning of "additive-",

“subtractive-" and ‘“formative-" manufacturing

methodologies is further discussed in Annex B.
313

additive system, noun

additive manufacturing system

additive manufacturing equipment

machine and auxiliary equipment used for
additive manufacturing (3.1.2)

314
AM machine, noun

section of the additive manufacturing system
(3.1.3) including hardware, machine control
software,required  set-up  software  and
peripheral accessories necessary to complete a

build cycle (3.3.8) for producing parts (3.9.1)
31.5
AM machine user, noun

operator of or entity using an AM machine (3.1.4)

3.1.6
AM system user, noun
additive system user

operator of or entity using an entire additive

manufacturing system (3.1.3) or any component
of an additive system (3.1.3)

317
front, noun

of a machine; unless otherwise designated by
the machine builder> side of the machine that
the operator faces to access the user interface, or

primary viewing window, or both
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Nha cung cép vit liéu, danh ti

Nha cung cap vat liéu/nguyén liéu du véo (3.6.6)
dé& duoc sk dung trong mot hé thdng san xuét boi
d5p (3.1.3).

3.1.9
Qua trinh nhiéu bwéc, danh tir,

Loai qua trinh sdn xudt boi ddp (3.1.2) trong d6
cac chi tiét (3.9.1) dwoc ché tao qua hai hoic
nhigu bwére, trong d6 buwdc dau tién thudng cung
cap hinh dang hinh hoc co ban va cac brdc tiép
theo dé dat dwoc cac tinh chat co ban cla vat liéu
duw kién.

CHU THICH 1: Céac tinh chét co ban cla vét liéu san
pham dy kién thudng 1a thudc tinh kim loai déi véi cac
san ph&m kim loai dy kién, thugc tinh gém ddi véi cac
san pham gbm, thudc tinh polyme déi véi cac san
phdm polyme (nhya) va thudc tinh clia vat liéu
compozit ddi v&i cac san phdm dwgc lam tir vat liéu
compozit.

CHU THICH 2: Viéc loai bd két cAu hd trer va 1am sach
chitiétin 12 can thiét trong nhiéu tredng hop; tuy nhién,
trong tiéu chuén nay, hoat déng nay khéng dugc coi la
mot budre riéng biét.

CHU THICH 3: Nguyén ly clia cic qua trinh mgt budc
(3.1.10) va nhidu buéc dwgc thao lugn thém trong Phu
luc B.

3.1.10
Qua trinh mot bwéc, danh tir

Loai qua trinh sdn xuét béi dip (3.1.2) trong d6
cac chi tiét (3.9.1) duoc in trong mdt budc duy
nhat, & day hinh dang hinh hoc co ban va thudc
tinh vat lidu co ban cla san phdm du kién dat
dwoc déng thoi.
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3.1.8
material supplier, noun

provider of material/feedstock (3.6.6) to be
processed in an additive manufacturing system
3.1.3)

3.1.9

multi-step process, noun

type of additive manufacturing (3.1.2) process
in which parts (3.8.1) are fabricated in two or
moreoperations where the first typically provides
the basic geometric shape and the following
consolidates the part to the fundamental
properties of the intended material

Note 1 to entry: Fundamental properties of the
intended product material are typically metallic
properties for intended metallic products, ceramic
properties for intended ceramic products, palymer
properties for intended polymer (plastic) products and
composite material properties for products intended
to be made of a composite material.

Note 2 to entry: Removal of the support structure and
cleaning can many times be necessary; however, in
this context, this operation is not considered as a
separate process step.

Note 3 to entry: The principle of single-step (3.1.10)
and multi-step processes is further discussed in
Annex B.

3.1.10
single-step process, noun

type of additive manufacturing (3.1.2) process in
which parts (3.9.1) are fabricated in a single
operation where the basic geometric shape and
basic material properties of the intended product
are achieved simultaneously
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CHU THICH 1: Viéc loai bé cAu tric hd tro va lam sach
14 can thiét trong hau hét treémg hep; tuy nhién, trong
tiéu chudn nay, hoat ddng nay sé khéng dugc coi fa
mot buwdre xd ly riéng biét.

CHU THICH 2: Nguyén Iy clia cac qua trinh mt budc
va nhidu buée (3.1.9) dwoc thdo luan thém trong phuy
luc B.

3.2  Phan loai cic qua trinh

3.21

Phun chat két dinh, danh tir

BJT

Qua trinh sén xuét bdi ddp (3.1.2) trong d6 mot

chét két dinh 16ng dwoc phun cd chon loc dé lién
két vat liéu bot tao thanh chi tiét.

CHU THICH 1: Viéc nhan dién cac qua trinh phun chéat
két dinh khac nhau sé phai nhat quan véi phuong phap
md ta trong Phu luc A.

3.2.2

Ling dong ning lwong tre tiép, danh tir

DED

Qua trinh sédn xuét bdi dép (3.1.2) trong d6 ning

lwgng nhiét tap trung duoc st dung dé lam néng
chay cac vt lidu khi dang dwoc bdi dép.

CHU THICH 1: "Nang lwgng nhiét tap trung” ¢6 nghia
la mt ngudn nang lugng (chang han nhw laze, chim

electron hoc hd quang plasma) dugc tap trung dé lam
chay cac vat ligu dang dwoc lang dong.

CHU THICH 2: Vigc nhan dién cac qua trinh Lang dong
nang lwong trypc tiép khac nhau sé phai nhét quan véi
phwong phap mé ta trong Phu luc A,

3.2.3
Ep dun vét liéu, danh tir

MEX

Note 1 to entry: Removal of the support structure and
cleaning can many times be necessary; however, in
this context, this operation is not considered as a
separate process step.

Note 2 to entry: The principle of single-step and mufti-
step processes (3,1.9) is further discussed in Annex B.

3.2 Process categories
3.21

binder jetting, noun

BJT

additive manufacturing (3.1.2) process in which a
liquid bonding agent is selectively deposited to
join powder materials

Note 1 to entry: Identification of different binder jetting
processes shall be consistent with the method

described in Annex A.

3.2.2
directed energy deposition, noun
DED

additive manufacturing (3.1.2) pracess in which

focused thermal energy is used to fuse

materials by melting as they are being deposited

Note 1 to entry: “Focused thermal energy” means
that an energy source {for example laser, electron
beam or plasma arc) is focused to melt the materials

being deposited.

Note 2 to entry: Identification of different directed
energy deposition processes shall be consistent with
the method described in Annex A.

3.23
material extrusion, noun

MEX



Qué trinh san xuét boi ddp (3.1.2) trong d6 vat liéu
dwoce din mot cach chon lgc qua mét vdi phun
hoc 18.

CHU THICH 1: Viéc nhan dién cac qua trinh ép dun vat
liéu khac nhau sé phai nhat quan véi phuong phap md
ta trong Phu lyc A.

3.24
Phun vét liéu, danh ti
MJT

Qua trinh sdn xuét bdi ddp (3.1.2) trong d6 cac
giot nguyén liéu thd dugc ldng dong ¢6 chon loc.

CHU THICH 1: Vi du vat liéu thwéng dwoc st dung
trong cdng nghé nay bao gém nhya va sap quang hoa.

CHU THICH 2: Viéc nhan dién c4c qué trinh phun vat
liéu khac nhau sé phai nhét quan vé&i phurong phap md
ta trong Phuy luc A.

3.25

Néng chay giwdng bét, danh tir

PBF

Qua trinh san xuét bdi ddp (3.1.2) trong d6 ning
lwong nhiét dwoc str dung d& nung néng chay va
két dinh céc viing clia mdt givong bét (3.8.5) trai

-4
san.

CHU THICH 1: Viéc nhan dién c4c qua trinh néng chay
girdng bot khac nhau sé phai nhat quén véi phuong
phap méd ta trong Phuy luc A,

3.2.6
San xuéat két I&p dang tam, danh ti
SHL

Qué trinh sn xuét béi dép (3.1.2) trong d6 cac 6p
vat liéu dang tdm duwoc két dinh dé tao thanh mét
chi tiét (3.9.1).
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additive manufacturing (3.1.2) process in which
material is selectively dispensed through a

nozzle or orifice

Note 1 to entry: Identification of different material
extrusion processes shall be consistent with the
method described in Annex A.

3.24
material jetting, noun
MJT

additive manufacturing (3.1.2) process in which
droplets of feedstock material are selectively
deposited

Note 1 to entry: Example feedstock materials for
material jetting include photopolymer resin and wax.

Note 2 to entry: ldentification of different material
jetting processes shall be consistent with the
method described in Annex A.

3.25
powder bed fusion, noun

PBF

additive manufacturing (3.1.2) process in which
thermal energy selectively fuses regions of a
powder bed (3.8.5)

Note 1 to entry: Identification of different powder bed
fusion processes shall be consistent with the method
described in Annex A.

3.2.6
sheet lamination, noun
SHL

additive manufacturing (3.1.2) process in which
sheets of material are bonded to form a part
3.9.1)
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CHU THICH 1: Viéc nhan dién cac qué trinh thm 16p
khac nhau s& phai nhat quan véi pheong phap mé ta
trong Phy luc A.

3.2.7
Quang hoa polyme trong bén, danh tir

VPP

Qua trinh sén xuét bdi ddp (3.1.2) trong dé nhua
quang hoa dang 16ng trong mdt bdn chira duoc
hoa rén c6 chon loc bang phwong phap polyme
héa kich hoat bing anh sang.

CHU THICH 1: Vigc nhan dién cac qua trinh quang
polyme héa trong bdn khéc nhau s& phai nhét quan véi
phweong phap mé ta trong Phy luc A.

3.3 Quatrinh xt¥ ly: tong quan
3.3.1

In 3D, danh ti

Ché tao cac vat thé thong qua viéc bdi dap vat ligu
béng cach st dung dau in, vdi phun hodic cong
nghé in khac.

CHU THICH 1: Thuét ngir nay thwéng dwoc st dung
trong ngi¥ canh phi ki thuat nhu mat tir déng nghia véi
san xuét boi dap (3.1.2) va trong cac tredng hop nay,
thwong lién quan dén cac may méc duge stz dung cho
muc dich phi céng nghiép bao gdm st dung ca nhan,

3.3.2
Budng in, danh tiv

Khu virc khép kin trong hé thdng sén xuét boi dip
(3.1.3) noi céc chi tiét (3.9.1) dwgc in.

3.33
Khong gian in, danh ti

Khu vire noi €6 thé in cac chi tiét (3.9.1), thuwong
n&m trong budng in (3.3.2) hodc trén dé in (3.3.5).

10

Note 1 to entry: I|dentification of different sheet
lamination processes shall be consistent with the

method described in Annex A.
327

vat photopolymerization, noun
VPP

additive manufacturing (3.1.2) process in which
liquid photopolymer in a vat is selectively cured

by light-activated polymerization

Note 1

photopolymerization processes shall be consistent

to entry: Identification of different vat

with the method described in Annex A.
3.3 Processing: general

3.31

3D printing, noun

fabrication of objects through the deposition of a
material using a print head, nozzle or another

printer technology

Note 1 to entry: This term is often used in a non-

technical context synonymously with additive
manufacturing (3.1.2) and, in these cases, typically
associated with machines used for non-industrial

purposes including personal use.
3.3.2
build chamber, noun

the  additive
manufacturing system (3.1.3) where the parts
(3.8.1) are fabricated

enclosed location  within

333
build space, noun

location where it is possible for parts (3.9.1) to be
fabricated, typically within the build chamber



3.3.4
Thé tich in, danh tir

Téng thé tich co sin trong may dé in céc chi tiét
(3.9.1).

3.35
Pé in, danh tir

<clia may> Dé in noi cung cAp bé mat ma trén dé
qué trinh in cac chitiét (3.9.1) dwoc bt ddu va hd
tror subt qua trinh in.

CHU THICH 1: Trong mot s& hé thong, cac chi tiét
(3.9.1) dwoc in gan véi dé in, hodc truc tiép hodc gian
tiép théng qua két cdu hé try (3.3.9). Trong cac hé
théng khac, ching han nhu mot sb loai givong bjt
(3.8.5), viéc gén két co hoc triec tiép gitra chi tiét va dé
khong nhét thiét phai ton tai.

3.3.6

Bé mit in, danh tir

Khu vire noi vét liéu duge thém vao, théng thurdng
& I6p in (3.3.7) 1&ng dong cudi cling, trd thanh nén
cho 16p tiép theo duwoc hinh thanh.

CHU THICH 1: Béi voi I16p dau tién, bé mat in thudng
1a déin (3.3.5).

CHU THICH 2: Trong trudmg hop céc qué trinh Ling
dong nang luvong truc tiép (3.2.2), bé mét in co thé 1a
mét chi tiét hién co ma trén d6 vat lidu dwoc thém vao.
CHU THICH 3: Néu hwéng clia lang dong vat liéu hodc
cd két vat ligu (hodc ca hai) 1a bién ddi, né cd thé duoc
x4c dinh twong déi so véi bé& méat in.

3.3.7

Lc‘rp in, danh tlr

<vét chat> Vat liéu dwoc trai ra hodc rai dé tao ra
mdt bé mét.
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(3.3.2) or on a build platform (3.3.5)
334

build volume, noun

total usable volume available in the machine for
building parts (3.9.1)

3.3.5
build platform, noun

<of a machine> base which provides a surface
upon which the building of the parts (3.9.1) is
started and supported throughout the build
process

Note 1 to entry: In some systems, the parfs (3.9.1)
are built attached to the build platform, either directly
or through a support (3.3.9) structure. In other
systems, such as certain types of powder bed
(3.8.5) systems, a direct mechanical fixture between
the part and the build platform is not necessarily
required.

3.3.6

build surface, noun

area where material is added, normally on the last
deposited fayer (3.3.7), which becomes the
foundation upon which the next layer is formed

Note 1 to entry: For the first layer, the build surface is
often the build platform (3.3.5).

Note 2 to entry: In the case of directed energy
deposition (3.2.2) processes, the build surface can be
an existing part onto which material is added.

Note 3 to entry: If the orientation of the material
deposition or consolidation means (or both) is (are)
variable, it may be defined relative to the build surface.

3.3.7
layer, noun

<matter> material laid out, or spread, to create a
surface

1
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3.3.8
Chu ky in, danh ti

Chu ky qua trinh in don trong d6 mét hodc nhiéu
thanh phan duoc in bang cach két néi lién tiép vat
liéu trong khéng gian in (3.3.3) clia hé thbng sén
xuét bdi dép (3.1.3).

3.39
Két ciu hd tro, danh ti

Mot két ciu, khdng thudc vé chi tiét (3.9.1) dugc
tao ra d& cung c&p nén tang va diém neo cho chi
tiét trong sudt qua trinh in.

CHU THICH 1: CAc két céu hd trg thwrdrng durge g& bé
khdi chi tiét trwére khi sir dung.

CHU THICH 2: Bdi véi mdt s qué trinh nhu ép dun vt
ligu (3.2.3) va phun vat ligu (3.2.4), vat liéu hd tro c6
thé khac véi vatlidu clia chi tiét va dwge dun tir mot voi
phun ho3c dau in riéng biét.

CHU THICH 3: Béi véi mot s qua trinh nhu néng chéy
givong bit (3.2.5), két cAu hé trg phu c6 thé dworc thém
vao dé phuc vu nhw mét bd tan nhiét bd sung cho chi
tiét trong qua trinh in.

3.3.10
Théng sé van hanh, danh tir

Thdng s6 van hanh va cai dat hé thong dwoc st
dung trong mot chu ky in (3.3.8).

3.3.11
Cai dit hé thong, danh t

Céu hinh clia hé thdng san xuét béi ddp (3.1.3)
cho mét chu ky in.

3.3.12

L6 san xuat, danh ttr

12

3.3.8
build cycle, noun

single process cycle in which one or more
components are built by successive joining of
material within the build space (3.3.3) of the
additive manufacturing system (3.1.3)

3.3.9
support, noun

structure separate from the part (3.9.1) geometry
that is created to provide a base and anchor for
the part during the building process

Note 1 to entry: Supports are typically removed from

the part prior to use.

Note 2 to entry: For certain processes such as
material extrusion (3.2.3) and material jetting (3.2.4),
the support material can be different from the part
material and deposited from a separate nozzle or print
head.

Note 3 to entry: For certain processes such as metal
powder bed fusion (3.2.5) processes, auxiliary
supports can be added to serve as an additional heat
sink for the part during the building process.

3.3.10
process parameters, noun

operating parameters and system settings used
during a build cycle (3.3.8)

3.3.1
system set-up, noun

configuration of the additive manufacturing
system (3.1.3) for a build cycle

3312

manufacturing lot, noun



Tap hop cac chi tiét (3.9.1) da in c6 tinh ddng nhat
vé nguyén liéu déu vao (3.6.6), dot sén xuét
(3.3.14), hé thdng san xuét boi dép (3.1.3) va cac
bwéc hau xt ly (3.6.10) (néu can) duoc ghi lai
trong mot don hang céng viéc san xuét duy nhét.

CHU THICH 1: Hé théng san xuét bdi dap c6 thé bao
gdm mét hodc nhigu may AM (3.1.4) va/hodc cac don
vi may hau x( ly nhw da dwec thdéa thuan gilra nha
cung cap AM (3.1.2) va khach hang.

3.3.13
Ké hoach san xuat, danh t&r

Tai liéu md ta cac qua trinh san xust cy thé, ngudn
Iwc ki thuat va chudi hoat ddng lién quan dén viéc
san xuét mdt san pham cy thé bao gdm bét ky tidu
chi chap nhan nao duoc chi dinh tai mdi giai doan.

CHU THICH 1: B6i voi san xuét bdi ddp (3.1.2), ké
hoach san xuét thudng bao gdm, nhung khdng gidi
han, céc théng sb van hanh (3.3.10), cac hoat dong
chuén bj va hau x& Iy (3.6.10) ciing nhw céc phwong
phap kiém tra xac nhén lién quan.

CHU THICH 2: Ké hoach san xuét thudng dugc yéu
cau theo mdt hé théng quan ly chat lwgng nhw TCYN
ISO 9001 va ASQ C1.

3.3.14
Dot san xuat, danh tir

Tap hop tat ca cac chi tiét (3.9.1) dwoc san xuét
trong mot chu ky in (3.3.8) hodc chudi lién tiép cla
cac chu ky in st dung cting mét 16 nguyén liéu dau
vdo (3.6.6) va céc diéu kién qué trinh.

3.3.15
Chubi qua trinh, danh tr

Chudi cac hoat dong can thiét dé chi tiét (3.9.1)
dat dwoc tinh nang va thudc tinh mong mubn.
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set of manufactured parts (3.9.1) having
between (3.6.6),
production run (3.3.14), additive manufacturing
system (3.1.3) and post-processing (3.6.10)
steps (if required) as recorded on a single

commonality feedstock

manufacturing work order

Note 1 to entry: The additive manufacturing system
can include one or several AM machines (3.1.4) and/or
post-processing machine units as agreed by AM
(3.1.2) provider and customer.

3,313
manufacturing plan, noun

document the

manufacturing practices, technical resources

setting  out specific
and sequences of activities relevant to the
production of a particular product including any

specified acceptance criteria at each stage

Note 1 to entry: For additive manufacturing (3.1.2), the
manufacturing plan typically includes, but is not limited
to, process parameters (3.3.10), preparation and post
processing (3.6.10) operations as well as relevant
verification methods.

Note 2 to entry: Manufacturing plans are typically
required under a quality management system such as
1SO 9001 and ASQ C1.

3.3.14
production run, noun

set of all parts (3.9.1) produced in one build cycle
(3.3.8) or sequential series of build cycles using
the same feedstock (3.6.6) batch and process
conditions

3.3.15
process chain, noun

sequence of operations necessary for the part
(3.9.1) to achieve desired functionality and

13
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34 Qua trinh xtr ly: dir liéu

3.4.1
Dinh dang tép cha san xuat bai dap, danh tir
AMF

Binh dang tép dé truyén dat di¥ liéu mé hinh san
xuét bbi d4p (3.1.2) bao gdbm md ta hinh hoc bé
mét 3D véi hd tror gde cho mau séc, vt liéu, Iwéi,
két cAu, nhém di liéu va siéu di ligu.

CHU THICH 1: Binh dang tép clia cdng nghé ché tao
bdi dép (AMF) co thé dai dién cho mét hodc nhidu ddi
twong dwoc sép xép trong mot nhém div liéu. Twong
tw nhw STL (3.4.6), hinh hoc bé mat dugc bidu dién
bang Iwéi tam gidc, nhing frong AMF céc tam giac
cling c6 thé dwoc ubn cong. AMF ciing c6 thé chi dinh
vat liéu va mau séc cda tirng hinh khéi va mau sic clia
tirng tam giac trong lwéi, ISO/ASTM 52915 [7] cung
cap dac ta tigu chuan clia AMF.

342

Phan mém doc AMF, danh tir

Phan mé&m doc (phan tich) tép AMF (3.4.1) dé san

xuét, truc quan héa hogc phan tich.

CHU THICH 1: Cac tép AMF thwdng dugc nhap vao
béi thiét bi sdn xuét bdi ddp (3.1.3), cling nhw phén
m&m xem, phan tich va kiém tra xac nhan.

343

Phan mém chinh stra AMF, danh tiv

Phin mém doc va viét lai tép AMF (3.4.1) dé&
chuyén dbi.

CHU THICH 1: Ung dung xu4t ban AMF dwoc st dung
dé chuyén dbi AMF tir dang nay sang dang khac, vi du
nhu dé chuyén di tat ca cac tam gi4c cong thanh tam
gidc phang hodic chuyén ddi cac dic diém vé vat liéu
x6p thanh mdt bé mét lwdi cy thé,

14

properties
3.4 Processing: data

3.4.1

Additive Manufacturing File Format, noun
AMF

for

file format additive

manufacturing (3.1.2) model data including a

communicating

description of the 3D surface geometry with
native support for colour, materials, lattices,
textures, constellations and metadata

Note 1 to entry: Additive Manufacturing File Format
(AMF) can represent one of multiple objects arranged
in a constellation. Similar to STL (3.4.8), the surface
geometry is represented by a triangular mesh, but in
AMF the triangles can also be curved. AMF can also
specify the material and colour of each volume and the
colour of each triangle in the mesh. 1ISO/ASTM 529151

gives the standard specification of AMF,

34.2
AMF consumer, noun

software reading (parsing) the AMF (3.4.1) file for

fabrication, visualization or analysis

Note 1 to entry: AMF files are typically imported by
additive manufacturing equipment (3.1.3), as well as
viewing, analysis and verification software,

3.4.3
AMF editor, noun

software reading and rewriting the AMF (3.4.1)
file for conversion

Note 1 to entry: AMF editor applications are used to
convert an AMF from one form to another, for
example to convert all curved triangles to flat
triangles or convert porous material specification into

an explicit mesh surface.



3.4.4
Phan mém tao ra AMF, danh tir

Phan mém viét (tao) t&p AMF (3.4.1) tir dir liéu
hinh hoc géc.

CHU THICH 1: Cac tép AMF thuwdng dwoc xuét ra béi
phan mém CAD, phan mém quét hodc tryc tiép tir cac
thuét todn hinh hoc tinh toan.

3.45
STEP, danh tir
Tiéu chuén trao ddi di¥ liéu md hinh san pham.

CHU THICH 1: Pay la médt tiéu chun cung cAp cach
trinh bay théng tin san pham cling véi cac co chu va
dinh nghia cén thiét d& cho phép trao dbi di liéu san
pham. 1SO 10303[4] ap dung cho bidu dién théng tin
san pham, bao gdm cac thanh phan va té hop, viéc trao
ddi dir liéu san pham, bao gdm lwu triz, truyén tai, truy
cap va lwu gilr.

CHU THICH 2: ISO 10303-238, thwdng dugce goi 1a
STEP-NC, chi dinh hoat dgng cét 4t va céc Iénh co hoc
khac trong qua trinh AM.,

3.4.6
STL, danh ti

Pinh dang tép cho di¥ liéu mé hinh mé ta hinh hoc
bé mat clia mot dbi twong dwdi dang ludi tam gidc
dwoc st dung dé truyén dat hinh hoc 3D dén cac
may d& tao ra cac chi tiét (3.9.1) vat ly.

CHU THICH 1: Binh dang t&p STL ban dau dugc xay
dung 1a mot phan cla géi CAD cho thiét bj in i t3 1ap
thé doi dAu, do dé cap dén qua trinh dé. Dai khi né
cling dwoc md ta la "Standard Triangulation Language”
hodc "Standard Tessellation Language”, mac dii né
chwra bao gi¢r dwoc cdng nhan 1 tiéu chudn chinh thie
bdi bét ky tb chirc phat trién tiéu chudn nao.
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3.4.4
AMF producer, noun

software writing (generating) the AMF (3.4.1) file
from original geometric data

Note 1 to entry: AMF files are typically exported
by CAD software, scanning software or directly
from computational geometry algorithms.

345
STEP, noun
standard for the exchange of product model data

Note 1 to entry: This is an International Standard that
provides a representation of product information
along with the necessary mechanisms and definitions
to enable product data to be exchanged. 1SO 103034
applies to the representation of product information,
including components and assemblies, the exchange
of product data, including storing, transferring,
accessing and archiving.

Note 2 to entry: ISO 10303-238, commonly referred
to as STEP-NC, specifies the slicing operation and

other mechanical commands in the AM process.

3.4.6
STL, noun

file format for model data describing the surface
geometry of an object as a tessellation of
triangles used to communicate 3D geometries to
machines in order to build physical parts (3.9.1)

Note 1 to entry: The STL file format was originally
developed as part of the CAD package for the
early STereoLithography Apparatus, thus referring to
that process. It is sometimes also described as
“Standard Triangulation Language” or “Standard
Tessellation Language”, though it has never been
recognized as an official standard by any standards
developing organization.

15
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3.4.7
PDES, danh tr

Viét tat ctia Product Data Exchange Specification
Didu kién trao ddi div liéu san phdm sl dung
STEP (3.4.5).

CHU THICH 1: Ban d4u, day 1a mt dién kién trao ddi
d lidu san pham dwoc phat trién vao nhirng ndm 1980
bé&i Té chirc IGES/PDES, mdt chuong trinh ~la Hiép
héi D ligu San pham Hoa Ky (USPRO). N6 da duwoc
théng qua lam tiéu chuén co s& va sau 6 duoc thay
thé bdi tiéu chuan ISO 10303 ¥ STEP.

3438
Thude tinh, danh tir

<D@ liéu> D3c diém dai dién cho mdt hodc nhiéu
khia canh, mé ta hodc thanh phan cla di liéu.

CHU THICH 1: Trong cac hé thong huéng tap trung
vao ddi twong, cac thude tinh 1a dic diém clia cac dbi
twong. Trong ngdn ngi danh déu mé rdng (XML,
céc thudc tinh 4 d3c diém cta cac phan t (3.3.10).

CHU THICH 2: Trong tép AMF (3.4.1), céc thudc tinh
c6 thé duoc st dung d& mang theo théng béo cho phép
truy xuét nguroc lai cac thanh phan CAD, hoic cac dau
hiéu cho phép cac co ciu theo dbi va truy tim cho tép,

3.49
Binh luan, danh tlr

<di liéu> Nhan xét trong ma ngudn khong anh

hwéng dén hanh vi clia chwong trinh.

CHU THICH 1: Céac binh luan dwoc s dyng dé tang
cleéng kha naing doc clia con ngudi dbi véi tép va cho
muc dich g& 16i.

CHU THICH 2: Trong tép AMF (3.4.1), c4c binh luan c6
thé duoc st dung dé mang theo déc didém vat lidu hodc
théng bao cho phép truy xuat nguoc lai cac thanh phin
CAD.
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34.7
PDES, noun

Product Data Exchange Specification
data exchange specification using STEP (3.4.5)

Note 1 to entry: Originally, a product data exchange
in the 1980s by the
IGES/PDES Organization, a program of US Product
Data Association (USPRO). It was adopted as the
basis forand subsequently superseded by ISO 103034
STEP.

specification developed

3438
attribute, noun

<data> characteristic representing one or more

aspects, descriptors or elements of the data

Note 1 to entry: In object-oriented systems,

attributes are characteristics of objects. In
Extensible Markup Language (XML)!Y, attributes are

characteristics of elements (3.3.10).

Note 2 to entry: In the AMF (3.4.1)-file, attributes can,
for example, be used to carry notices enabling
backwards traceability to CAD components, or
markers that allow track and trace mechanisms for the
file.

3.4.9
comment, noun

<data> remark in source code which does not
affect the behaviour of the program

Note 1 to entry: Comments are used for enhancing
human readability of the file and for debugging
purposes.

Note 2 to entry: In the AMF (3.4.1)-file, comments
can, for example, be used to carry material
notices

specification or enabling backwards

traceability to CAD components.



3.4.10
Phan tiv, danh tir

Pon vi thdng tin trong mét tai liéu XML 1 bao gém
mot thé bat ddu, mot thé két thic, ndi dung gita
cac thé va bét ky thuéc tinh (3.4.8) nao.

CHU THICH 1: Trong khung XML clia AMF (3.4.1), mdt
phan t&r co thé chira di liéu, cac cAu tric thude tinh
nhw dang cham sao, cling nhw bao gdm céc phan tir
khac.

3.4.11

Phan tlr mat, danh tir

Da giac ba hoidc bdn canh dai dién cho mot phan
ttr clia mot bé mét hodc md hinh lwdi da gidc 3D.
CHU THICH 1: Céc phin tlr mét tam gidc dugce st dung trong
cac dinh dang t&p quan trong nhét d6i véi AM (3.1.2): AMF

(3.4.1) va STL (3.4.6); tuy nhién, t&p AMF cho phép mot phan
t&r mat tam gidc dugre ubn cong.

3.4.12
Mb hinh bé mit, danh tir

Biéu dién toan hoc hodic sb hoa clia mot dbi tong
dwdi dang tap hop cac bé mat phang hodc cong,
hoac ca hai, c6 thé, nhwng khong nhéat thiét phai
dai dién cho mét thé tich déng.

3.4.13
Quét 3D, danh tlr

S6 hoa 3D

Phuwong phap thu thap hinh dang va kich thuéc
clia mdt dbi trong dwdi dang biéu dién 3 chiéu
biing cach ghi lai toa dd x, y, z trén bé mat clia dbi
twong va théng qua phan mém chuyén dbi tap
hop céc diém thanh di ligu sb héa.

CHU THICH 1: Cac phwang phap dién hinh st dung

mot sb thiét bi tw ddng hoa, két hop véi dAu do tiép xuc,
cam bién quang hoc hoic thiét b khac.
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3.4.10
element, noun

information unit within an XML document
consisting of a start tag, an end tag, the content
between the tags and any attributes (3.4.8).

Note 1 to entry: In the XML framework of AMF (3.4.1),
an element can contain data, attributes structures
such_as constellations, as well as including other
elements,

3.4.1
facet, noun

three- or four-sided polygon that represents an
element of a 3D polygonal mesh surface or model
Note 1 to entry: Triangular facets are used in the file formats

most significant to AM (3.1.2): AMF (3.4.1) and STL (3.4.6);
however, AMF files permit a triangular facet to be curved.

3.4.12
surface model, noun

mathematical or digital representation of an
object as a set of planar or curved surfaces, or
both, that can, but does not necessarily have to

represent a closed volume

3413

3D scanning, noun

3D digitizing

method of acquiring the shape and size of an
object as a 3-dimensional representation by
recording x, y, z coordinates on the object’s

surface and through software converting the
collection of points into digital data

Note 1 to entry: Typical methods use some amount of
automation, coupled with a touch probe, optical
sensor or other device.

17
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CHU THICH 2: Trong chudi qua trinh san xuét bdi dap,
quét 3D thudng dugc st dung dé tao ra cac bé mat
mau, giam sat tai chd, kidm tra khéng pha hay, ciing

nhw kiém tra xac nhan hinh hoc cla chi tiét,

3.5
xoay

Qua trinh xt ly: vj tri, toa dé va hwong

3.5.1
Hop gi&i han, danh tir

<clia mét chi tiét> La hinh hép chz nhét tric giao
t6i thiéu, c6 thé bao phli cac diém téi da trén bé
mét cia mdt chi tiét (3.9.1) 3D.

CHU THICH 1: Khi chi tiét duoc san xuét bao gdm ca
hinh hoc thr nghiém cong v&i cac diic diém thém bén
ngoai (vi du nhw nhan, thé hodc chi ndi), hdp gidi han
¢é thé dwgce xac dinh theo hinh hoc cla chi tiét the
nghiém, ngoai trlr cdc dac didém thém bén ngoai néu
duwec ghi chl. Cac loai hgp gidi han khac nhau dwoc
minh hoa trong ISO/ASTM 52921 ©,

3.5.2
Hop gidi han cé hwéng tuy y, danh tir

<clia mét chi tiét> Hop gioi han (3.5.1) dwoc tinh
toan ma khéng cé bat ky rang budc ndo vé huéng
cubi ciing clia hdp.

353
Hop gi®i han chia may, danh tlr

<clia mt chi tiét> Hop gidi han (3.5.1) c6 cac bd
mat song song v&i hé toa dd cua may (3.5.11).

3.5.4
Hép gi&i han tong thé, danh tir

Hdp gi¢i han (3.5.1) bao gom tAt ca cac chi tiét
(3.9.1) trong mét khung duy nhét.
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Note 2 to entry: In additive manufacturing process
chains, 3D scanning can typically be used for
generation of surface models, in situ monitoring, non-
destructive testing, as well as verification of the part
geometry.

3.5 Processing: positioning, coordinates and

orientation
3.51
bounding box, noun

<of a part> orthogonally oriented minimum
perimeter cuboid that can span the maximum
extents of the points on the surface of a 3D part

(38.1)

Note 1 to entry: Where the manufactured part
includes the test geometry plus additional external
features (for example labels, tabs or raised lettering),
the bounding box may be specified according to the
test part geometry excluding the additional external
features if noted. Different varieties of bounding
boxes are illustrated in ISO/ASTM 529218,

3.5.2
arbitrarily oriented bounding box, noun

<of a part> bounding box (3.5.1) calculated

without any constraints on the resulting

orientation of the box
3.5.3
machine bounding box, noun

<of a part> bounding box (3.5.1) for which the
surfaces are parallel to the machine coordinate
system (3.5.11)

354
master bounding box, noun

bounding box (3.5.1) which encloses all of the
parts (3.9.1) in a single build



3.5.5
Tam hinh hoc, danh tir
Trong tam

<trong hdp gidi han> vi tri & tdm cta hép giéi han
(3.5.1).

CHU THICH 1: Tam hinh hoc ca hdp gidi han co thé
ndm ngoai chi tiét (3.9.1) dugc bao bdi hdp gidi han.

3.5.6
Ky hiéu dinh hwéng trwe giao, danh ti
M6 ta huéng clia hép gi6i han (3.5.1) theo chiéu

dai tbng thé giam dan, song song véi cac tryc clia
hé toa dé cua may (3.5.11).

CHU THICH 1: Ky hiéu thwomg bao gdm sy két hop
clia X, Y va Z, mdi ky hiéu twang (g véi truc dwge xac
dinh bdi hé toa d§ clia may.,

CHU THICH 2: Ky hiéu dinh hwéng vudng géc yéu ciu
hgp gidi han phai dwgc can chinh véi hé tea dé clia
may. Hé toa dj clla may va cac hdp gi¢i han khac
nhau, bao gdm ca vi dy v& ky higu dinh huéng vudng
goc, dwge minh hoa trong ISO/ASTM 52921 B,

3.5.7

Hwéng in ban dau, danh tir
<clia mdt chi tiét> La hwéng clia mét chi tiét khi
né duoc dat 1an dau trong thé tich in (3.3.4).

CHU THICH 1: Hwéng in ban d4u dugce minh hoa trong
ISO/ASTM 52921 1),

358
Dinh hwéng lai chi tiét, danh tir

Xoay quanh t&m hinh hoc (3.5.5) clia hép gidi han
(3.5.1) clia chi tiét tlr huéng in ban déu (3.5.7)
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355
geometric centre, noun
centroid

<of a bounding box> location at the arithmetic
middle of the bounding box (3.5.1)

Note 1 to entry: The geometric centre of the bounding

box can lie outside the part (3.9.1) that is enclosed by
the bounding box. g

3.5.6
orthogonal orientation notation, noun

description of the orientation of the bounding
box (3.5.1) according to overall length in
decreasing magnitude, parallel to the axes of the
machine coordinate system {3.5.11)

Note 1 to entry: Notation typically consists of a
combination of X, ¥ and Z, each referring to the
corresponding axis as defined by the machine
coordinate system.

Note 2 to entry: Orthogonal orientation notation
requires that the bounding box be aligned with the
machine coordinate system. Machine coordinate
system and different bounding boxes, including
examples of orthogonal orientation notation, are
illustrated in ISO/ASTM 529218,

3.5.7

initial build orientation, noun
<of a part> orientation of the part as it is first
placed in the build volume (3.3.4)

Note 1 to entry: Initial build orientation is illustrated in
ISO/ASTM 529218,

3.5.8
part reorientation, noun

rotation around the geometric centre (3.5.5) of
the part's bounding box (3.5.1) from the specified

19
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xéc dinh cla chi tiét (3.9.1) d6.

CHU THICH 1: Binh hwéng lai chi tiét dwgc minh hoa
trong ISO/ASTM 52921 ),

3.5.9
Gi@i han in, danh tlr

Kich thwéc Ién nhét bén ngoai clia truc x (3.5.16),
truc y (3.5.17) va truc z (3.5.18) trong khéng gian
in (3.3.3), noi cac chi tiét (2.9.1) dwoc in.

CHU THICH 1: Kich thuéc clia khéng gian in 16n hon
kich thwéc cla gidi han in.

3.5.10

Lang ghép, phan tir

Tredrng hop khi cac chi tiét (3.9.1) dwoc tao ra
trong mét chu ky in (3.3.8) va duwoc dat sao cho
cac hop gioi han (3.5.1) clia ching, ¢ hudng tuy
¥ (3.5.2) hodic theo céch khac chdng Ién nhau.
3.5.11

Hé toa d6 clia may, danh tlr

Hé toa d6 ba chiéu dwoc xac dinh bdi mot diém
c6 dinh trén d@é in (3.3.5), v6i ba tryc chinh dworc
gan nhan truc x (3.5.16), truc y (3.5.17) va truc z
(3.5.18) véi truc quay quanh méi truc nay duwoc
gan nhan Ian lvot la A, B va C, trong d6 géc gitka
X-, y- va z- ¢4 thé 12 hé truc toa d d& cac hoic
dwoc xac dinh bdi nha san xudt may.

CHU THICH 1: Hé toa dd ctia may dwoc cb dinh so voi
may, trai nguwroc véi cac hé toa do lién quan dén bé mat
in {3.3.6), co thé dwoc dich chuyén hodc xoay. Hé toa
d6 ctia may dugc minh hoa trong ISO/ASTM 529216),

3.5.12

Goc toa dd, danh tir
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initial build orientation (3.5.7) of that part (3.9.1)

Note 1 to entry: Part reorientation is illustrated in
ISO/ASTM 52921&,

359
build envelope, noun

dimensions of the x-axis

(3.5.16), y-axis (3.5.17) and z-axis (3.5.18)
within the build space (3.3.3) where parts (3.9.1)
can be fabricated

largest external

Note 1 to entry: The dimensions of the build space are
larger than the build envelope.

3.5.10
nesting, participle

situation when parts (3.9.1) are made in one build
cycle (3.3.8) and are located such that their
bounding boxes (3.5.1), arbitrarily oriented (3.5.2)
or otherwise, overlap

3.5.11
machine coordinate system, noun

three-dimensional coordinate system as defined
by a fixed point on the build platform (3.3.5), with
the three principal axes labelled x-axis (3.5.16),
y-axis (3.5.17) and z-axis (3.5.18) with rotary
axis about each of these axes labelled A, B and
C, respectively, where the angles between x-, y-
and z-, can be Cartesian or defined by the
machine manufacturer

Note 1 to entry: Machine coordinate system is fixed
relative to the machine, as opposed to coordinate
systems associated with the build surface (3.3.6),
which can be franslated or rotated. Machine
coordinate system is illustrated in ISO/ASTM 529218,

3.5.12

origin, noun



Piém khong
(6,0,0)

<khi st dung toa dd x-, y- va z-> Diém tham chiéu
chung dwoc chi dinh noi ba truc chinh trong mot
hé toa dd giao nhau.

CHU THICH 1: Hé toa db c6 thé la d& cac hodc dugc
xac dinh bdi nha san xuat may. Khai niém goc dugc
minh hoa trong ISO/ASTM 52921181,

3.5.13
Goc toa do in, danh tir

Géc toa d6 (3.5.12) thwong dwoce dat tai trung tAm
clia dé in (3.3.5) va cb dinh trén bé mat dbi dién
v&i chi tiét.

CHU THICH 1: Vj tri clia diém gbc in c6 thé dwgc xac
dinh khéc di bdi nhirng thiét 1ap cho tirng chi tiét.
3.5.14

Goc toa d clia may, danh tir

Nha clia may

Diém khong clia may

Géc toa do (3.5.12) clia may dwoc xac dinh bdi
nha san xuét may.
3.5.15

Vi tri ctia chi tiét, danh tir

Vi tri cBia chi tiét (3.9.1) trong thé tich in (3.3.4).

CHU THICH 1: Vi tri clia chi tiét thudng dugc xac dinh
b&i toa d x-, y- va z- cho vj tri cha tdm hinh hoc (3.5.5)
clia hop giéi han (3.5.1) ctia chi tiét di véi goc toa do
in (3.5.13). Vj tri clia chi tiét dwgc minh hoa trong
ISO/ASTM 5292161,

3.5.16

Truc x, danh tir
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zero point
(0,0,0)
<when using x-, y- and z-coordinates> designated

universal reference point at which the three
primary axes in a coordinate system intersect

Note 1 to entry: Coordinate system can be Cartesian
or as defined by the machine manufacturer. The
concept of origin is illustrated in ISO/ASTM 52921,

3.5.13
build origin, noun

origin (3.5.12} most commonly located at the
centre of the build platform (3.3.5) and fixed on
the build facing surface

Note 1 to entry: The location of the build origin can be
defined otherwise by the build set-up.

3.5.14

machine origin, noun
machine home
machine zero point

origin (3.5.12) as defined by the machine
manufacturer
3.5.15

part location, noun

location of the part (3.9.1) within the build volume
3.34)

Note 1 to entry: The part location is normally
specified by the x-, y- and z-coordinates for the
position of the geometric centre (3.5.5) of the part's
bounding box (3.5.1) with respect to the build origin
(3.5.13). Part location is illustrated in ISO/ASTM
529218,

3.5.16

Xx-axis, noun
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<clia may, trir khi dwoc xac dinh khac di béi nha
san xuat> Truc trong hé toa do cda may (3.5.11)
chay song song véi mét trde (3.1.7) cla may va

vudng géc véi truc y (3.5.17) va truc z (3.5.18).

CHU THICH 1: Trir khi dwoc chi dinh khac bdi nha san
xuat may, hwéng dwong cla x chay t trai sang phai
khi nhin tir méat trwée clia may trong khi mat déi dien
hwéng vao géc toa d6 (3.5.12) clia thé tich in (3.3.4).
CHU THICH 2: Théng thwéng, tryc x 14 ngang va song
song véi mét trong cac canh clia dé in (3.3.5).

3.5.17
Truc y, danh t&

< clia mdy, trir khi dwoc xac dinh khac di bdi nha
sé&n xuét > Truc trong hé toa do clia méy (3.5.11)
chay vudng goc véi truc x (3.5.16) va truc z
(3.5.18).

CHU THICH 1: Trir khi dugc chi dinh khac bdi nha san
xuét may, hwéng dwong clia tryc dwgc xac dinh trong
ISO 841[1] d& tao ra mét hé toa theo quy tic ban tay
phai. Trong trromg hop phd bién nhat huéng dwong
cla truc z hwedng 1én trén, hwdng duong y chay tir mat
trée (3.1.7) dén mit sau cda may khi nhin tlr mat
trwréc clia may.

CHU THICH 2: Trong trréng hop in theo huéng dwong
truc z xubng dudi, huéng dwong cia truc y sau dé
chay tr mét sau ctia may dén mat treedre khi nhin t mat
trwde clia may.

CHU THICH 3: Théng thudng, tryc y 1a ngang va song
song v&i mdt trong cac canh clia dé in (3.3.5).

3.5.18

Truc z, danh tlr
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<of a machine; unless otherwise designated by
in the machine
coordinate system (3.5.11) that runs parallel to
the (3.1.7) of the
perpendicular to the y-axis (3.5.17) and z-axis
3.5.18)

the machine builder> axis

front machine and

Note 1 to entry: Unless otherwise designated by the
machine builder, the positive x-direction runs from left
to right as viewed from the front of the machine while
facing toward the build volume (3.3.4) origin (3.5.12).

Note 2 to entry: It is common that the x-axis is
horizontal and parallel to one of the edges of the build
platform (3.3.5).

3.5.17
y-axis, noun

<of a machine; unless otherwise designated by
the machine builder> axis in the machine
(3.5141) that
perpendicular to the x-axis (3.5.16) and z-axis

(3.5.18)

Note 1 to entry: Unless otherwise designated by the

coordinate  system runs

machine builder, the positive direction is defined in ISO
8414 to make a right-hand set of coordinates. In the
most common case of an upwards z-positive direction,
the positive y-direction then runs from the front (3.1.7)
to the back of the machine as viewed from the front of
the machine.

Note 2 to entry: In the case of building in the
downwards z-positive direction, the positive y-
direction then runs from the back of the machine to the
front as viewed from the front of the machine.

Note 3 to entry: It is common that the y-axis is
horizontal and parallel to one of the edges of the build
platform (3.3.5).

3.5.18

Z-axis, noun



< clia may, trir khi dugc xac dinh khac di bdi nha
san xuét > Tryc trong hé toa d6 cla méy (3.5.11)
chay vudng goc v&i fryc x (3.5.16) va truc y
(3.5.17).

CHU THICH 1: Trir khi dwgc chi dinh khac bi nha san
xuét may, hwong dwong dugc xac dinh trong 1SO
8411 @& tao ra quy tic ban tay phai. Déi voi cac qua
trinh st dyng 16p phéing bd sung thed'tirng Iép, hrémg
duong z sau d6 chay theo hwéng vudng géc vdi cac
16p in (3.3.7).

CHU THICH 2: Déi véi cac qua trinh str dung I6p phing
bd sung theo tirng 16p, huréng duong z a huéng tir 1op
dAu tién dén cac 16p tiép theo.

CHU THICH 3: Khi viéc bd sung vét lidu c6 thd thyc
hién tr nhidu hwéng (chdng han nhw véi mdt sb
phuong phap Léng dong néng lugng trie tiép (3.2.2)),
tryc z c6 thé duoc xéac dinh theo cac nguyén tic trong
ISO 841:2001, 4.3.3", G& cap dén "xoay hodc can
béng béng khép quay”.

3.6  Quétrinh xi Iy: Vat ligu

3.6.1
Mé hon hop, danh tir

<nguyén liéu dau vao> La lwgng nguyén lisu diu
vao (3.6.6) dwgc xac dinh v6i cac tinh chét va
thanh phin ddng nhét.

CHU THICH 1: Mét 16 clia bat ky nguyén lidu du vao
nao ¢ thé dwoc st dyung trong mdt hodc nhidu 13n san
xuét véi cac thdng sb qua trinh khac nhau,

CHU THICH 2: Bi véi mot s6 loai nguyén liéu diu vao,
chang han nhu bt va nhya, mdt 16 c6 thé bao gdm
nguyén ligu nguyén thiy (3.6.4), nguyén liéu da sk
dung hodc hdn hop cia nguyén liéu nguyén thiy va
nguyén liéu da s dung.
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<of a machine; unless otherwise designated by

the machine builder> axis in the machine

(3.5.11)  that
perpendicular to the x-axis (3.5.16) and y-axis

(3.5.17)

Note 1 to entry: Unless otherwise designated by the
machine builder, the positive direction is defined in ISO
8414 to make a right-hand set of coordinates. For
processes employing planai' layer-wise addition of

coordinate

system runs

material, the positive z-direction then runs normal to
the layers (3.3.7).

Note 2 to entry: For processes employing planar
layer-wise addition of material, the positive z-direction
is the direction from the first layer to the subsequent
layers.

Note 3 to entry: Where addition of material is possible
from multiple directions (such as with certain directed
energy deposition (3.2.2) systems), the z- axis can
be identified according to the principles in 1SO
841:2001, 4.3.3W, which addresses “swivelling or
gimballing”,

3.6 Processing: material
3.6.1
batch, noun

<of feedstock> defined quantity of feedstock
(3.6.6) with uniform properties and composition

Note 1 to entry: One batch of any feedstock can be
used in one or more production runs using different
process parameters.

Note 2 to entry: For some types of feedstock, for
example powders and resins, one batch can consist
of virgin (3.6.4) material, used material or a blend of
virgin and used materials.
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3.6.2
L6 nguyén liéu, danh tir

<nguyén liéu dau vao> La luwong nguyén liéu déu
vao (3.6.6) duoc san xudt dwdi cac didu kién kiém
504t ¢6 thé truy xuét tir mot chu ky qua trinh san
xuét duy nhét.

CHU THICH 1: Kich thwdc clia mot 16 nguyén ligu dau
vao duge x&3 dinh bdi nha cung cdp nguyén liéu dau
véo (3.6.8). Thong thwdng, nha cung cip phan phéi
mét phan cla 16 nguyén lidu ndy cho nhitng ngudi van
hanh hé théng AM (3.1.6) khéc nhau.

CHU THICH 2: Tai liéu ngudn ctia 16 nguyén liéu dau
vao dwoc yéu ciu cho nhidu tmg dung san phdm sdn
xuét béi dép (3.1.2). Tai lidu ngudn duwoc goi 1a "tuyén
bd phil horp" va "tai ligu kidm tra", hodic ddi khi con duwoc
goi 1a "chirng nhan phil hop", "chrng nhan nha may"
hoac "chirng nhén phan tich".

3.6.3
Nguyén sinh, tinh ti

<nguyén liéu dau vao> LA trang thai clia nguyén
ligu d&u vao (3.6.6) tir mét 16 (3.6.2) s&n xuét duy
nhét tredc khi dwoc dp dung vao qua trinh sdn
xuét bdi dap (3.1.2).

CHU THICH 1: Trang th&i nguyén sinh thwdng c6 nghia
la nguyén ligu dau vao & trong tinh trang nhw dip dinh
ctia nha cung cap.

CHU THICH 2: Yéu cdu déi v&i nguyén liéu dau vao
ban dau cd thé thay ddi tily thudc vao qua trinh, vat ligu
va (mg dung clia san pham cudi cung. Mdt sy phan
biét thém c6 thé can thiét cho mot s vét ligu trong cac
ng dung cu thé.

CHU THICH 3: Nguyén ligu dau vao ma khdng co sy
thay ddi dang ké tir tinh trang ban dau cia né van cé
thé dworc coi la nguyén ban,
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3.6.2
lot, noun

<of feedstock> quantity of feedstock (3.6.6)
produced under traceable controlled conditions

from a single manufacturing process cycle

Note 1 to entry: The size of a feedstock lot is
determined by the feedstock supplier (3.6.8). It is
common that the supplier distributes a portion of a lot
to different AM system users (3.1.6).

Note 2 to entry: Source documentation of the
feedstock lot is required for several AM (3.1.2) product
applications. Source documentation is referred to as a
"statement of conformity" and an ‘inspection
document”, or sometimes also referred to as a
“certificate of conformance”’, “factory certificate” or

“certificate of analysis”.
3.6.3
virgin, adjective

<feedstock> condition of feedstock (3.6.6) from a
single manufacturing Jot (3.6.2) before being
applied to the additive manufacturing (3.1.2)
process

Note 1 to entry: Virgin condition typically means that
the feedstock is in the condition as intended by the
supplier.

Note 2 to entry: The requirements for virgin feedstock
can vary depending on process, material and
application of the final product. A further distinction
can be necessary for some materials in specific
applications.

Note 3 to entry: Feedstock without significant change
from its original condition may still be regarded as
virgin.



CHU THICH 4: Nguyén liéu dau vao cd thé xudng cap
theo thdi gian, khdng phu thudce vao viéc dwoc dp dung
va0 qua trinh ché tao bdi dp. Nguyén ligu dau vao da
trai qua bat ky su thay ddi dang k& nao dwdi bat ky didu
kién nao khong thé duorc coi 1a nguyén géc.

CHU THICH 5: Mirc d6 quan trong va sy thay ddi tdi
da tir trang thai ban dau thwomg dugc xéc dinh dya
trén yéu cAu clia (rng dung san pham cudi cung.

3.6.4
Kha ning trai déu, danh tir

<nguyén liéu dau vao> La kha nidng clia nguyén
liéu d4u vao (3.6.6) dwoc trai ra thanh cac I6p in
(3.3.7) dap (rng yéu cAu clia qua trinh sén xuat boi
dap (3.1.2).

CHU THICH 1: Céc didu kién chinh xac cho viéc trai
mét 16p trong méy sén xuét bdi dép (3.1.4), bao gdm
nhwng khdng gi¢i han, cai dat may va céc thong sé qué
trinh, thwémng duge xac dinh béi yéu cau qua trinh lién
quan dén (rng dung ctia chi tiét cudi cing.

CHU THICH 2: Hanh vi trdi clia mot loai nguyén liéu
dAu vao cy thé phu thudc vao cac d3c tinh vat ly cla
nguyén liéu d6 dudi cac diéu kién qua trinh da cho.

3.6.5

Nguyén liéu dau vao, danh tlr

KHONG SU DUNG NCPA: nguyén liéu ngudn
KHONG SU DUNG NOPA: nguyén liéu ban dau
KHONG S DUNG N(A: nguyén lidu co ban
KHONG SU’ DUNG NPA: nguyén liéu gbc

Nguyén liéu dang khéi dwoc cung cép cho qué
trinh sdn xuét béi d4p (3.1.2).

CHU THICH 1: B&i véi céc qua trinh san xuét bdi dép,
nguyén liéu dang khéi thwong dugc cung cép dudi
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Note 4 to entry: Feedstock can degrade over time,
independent of being applied to the additive
Feedstock that
undergone any significant change under any condition

manufacturing  process. has

cannot be regarded as virgin,

Note 5 to entry: The significance and the permissible

variation from the original state are typically

determined based on the requirements for the
application of the final Product.
364

spreadability, noun

<of feedstock> ability of a feedstock (3.6.6)
material to be spread out in layers (3.3.7) that
fulfil the requirements for the AM (3.1.2) process

Note 1 to entry: The specification of the conditions for
the spreading of a layer in an AM machine (3.1.4),
including, but not limited to, the machine setup and
the process parameters, are typically determined by
the process requirements with respect to the intended
application of the final part,

Note 2 to entry: The spreading behaviour of a specific
feedstock material depends on the physical properties
of that material under the given process conditions.

3.8.5

feedstock, noun
DEPRECATED: source material
DEPRECATED: starting material
DEPRECATED: base material
DEPRECATED: original material

bulk raw material supplied to the additive
manufacturing (3.1.2) building process

Note 1 to entry: For additive manufacturing building
processes, the bulk raw material is typically supplied
in various forms such as liquid, powder, suspensions,
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nhiéu dang khac nhau nhw chét 1dng, bét, huyén phu,
soi, tam, ...
3.6.6
Nha san xuét nguyén liéu, danh tir
La nha san xuét nguyén liéu dau vao (3.6.6).

CHU THICH 1: Trong san xuét bdi ddp, nha san xuét
nguyén liéu dau vao thuong l1a mot d6i twong khac véi
nha cung cap nguyén liéu dau vao (3.6.8).

-

3.6.7

Nha cung cap nguyén liéu dau vao, danh tir
Nguw&i ban nguyén ligu

Nguwdi cung cap nguyén liéu déu vao (3.6.6).

CHU THICH 1: Trong san xu4t bdi d&p, nha cung cép
nguyén liéu dau vao thudng 1a mdt thyc thé khac véi
nha san xuét nguyén liéu déu vao (3.6.7).

3.6.8

Hop nhét, danh ti»

Hanh déng két hep hai hodc nhidu don vi vat liéu
thanh mot don vi vat liéu duy nhét.

3.6.9

Xir ly Iweu héa, dong tiv

Thay ddi cac dac tinh vat ly clia mét vat lieu béng
cach phan (rng héa hoc.

CHU THICH 1: Mét trong nhirng qué trinh quan trong
nhét trong san xuét bdi dap 1a viéc chuyén ddi nhya
polyme tir trang thai 16ng sang trang théi ran bang cach
lién két cac chudi phan ti qua anh sang.

3.6.10
Hau xtr ly, danh tlr

Qua trinh, hodc loat cac bwéc qué trinh, dugc
thiee hién sau khi hoan thanh mét chu ky in (3.3.8)
san xuét bdi dép (3.1.2) d& dat dwoc cac dic tinh

A » A F R
mong muon trong san pham cudi cung.
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filaments, sheets, etc.

3.6.6
feedstock manufacturer, noun
entity that produces the feedstock (3.6.8)

Note 1 to entry: In additive manufacturing, the
feedstock manufacturer can often be a different entity
than the feedstock supplier (3.6.8).

3.6.7

feedstock supplier, noun

feedstock vendor

provider of feedstock (3.6.6)

Note 1 to eniry: In additive manufacturing, the
feedstock supplier can often be a different entity
than the feedstock manufacturer (3.6.7).

3.6.8
fusion, noun

act of uniting two or more units of material into a
single unit of material

3.6.9
cure, verb

change the physical properties of a material by

means of a chemical reaction

Note 1 to entry: One of the most important curing
operations in additive manufacturing is the changing
of a polymer resin from liquid to solid by light-activated
cross-linking of molecule chains.

3.6.10
post-processing, noun

process step, or series of process steps, taken
after the completion of an additive manufacturing
(3.1.2) build cycle (3.3.8) in order to achieve the
desired properties in the final product



3.7 Qua trinh xir ly: Ep dun vét liéu

3.74
Tam in, danh ti

<Ep dun vat liéu> TAm co thé thao roi, chi tiét
(3.9.1) dwore gan trong subt chu ky in (3.3.8).

CHU THICH 1: Myc dich cda t&m in 1a cung cép mjt
rao can cé thé loai bé gitra chi tiét va dé in (3.3.5) trong
mot s6 may nhét dinh.

CHU THICH 2: Tam in thuéng dugc ¢d dinh vao dé in
béng chan khdng hoéc béng cac phuong tién khéc.

3.7.2

Piu dun, danh tir

Co chu van chuyén nguyén liéu d4u vao (3.6.6) va
mii dun vat liéu.

CHU THICH 1: Mot thiét ké phd bién clia dAu dun chiva
mdt co cau cap lidu bang banh xe kep cé déng co d&
day soi in qua ddu dun. PAu dun thudng chira mét
phén t 1am néng.

3.7.3

Miii dun, danh tir

Chi tiét co 18 théng qua dé nguyén liéu dau vao
(3.6.8) dwgc dun ra.

3.74
Sei nguyén liéu, danh tlr

Nguyén ligu dau vao (3.6.6) dac trung bdi chidu
dai cue dai so vdi tiét dién ngang ddng nhét clia
no.

CHU THICH 1: Soi polyme thwrdng dugc san xuat bing
phuong phap dun va sgi kim loai bang phwong phéap
kéo soi.

CHU THICH 2: C4c soi lam tir kim loai thwomng dugc
goi la day
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3.7 Processing: material extrusion
371
build sheet, noun

<material extrusion> removable sheet, to which

the part (3.9.1) is attached during the build cycle
3.3.8)

Note 1 to entry: The purpose for the build sheet is to
provide a disposable barrier between the part and
build platform (3.3.5) in certain machines.

Note 2 to entry: The build sheet is usually fastened to
the build platform by vacuum or by other means.

3.7.2
extruder head, noun

extrusion head

assembly comprising feedstock (3.6.6) delivery
mechanism and extrusion nozzle(s)

Note 1 to entry: A common design of the head

contains a motorized pinch wheel delivery

mechanism to push filament through the extrusion
head. The head often contains a heating element.

3.73
extrusion nozzle, noun

component with an orifice through which
feedstock (3.6.6) is extruded

3.74
filament, noun

feedstock (3.6.6) characterized by extreme
length relative to its uniform cross section

Note 1 to entry: Polymer filaments are typically
manufactured by extrusion and metal filaments by
drawing.

Note 2 to entry: Filaments made of metal are

commonly referred to as wire.
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375
Hat, danh t&

Khéi nhé clia nguyén liéu déu vao (3.6.6) duoc
tao hinh trwére, ¢ kich thwdc twong déi ddng nhat
trong bat ky mé no.

CHU THICH 1: Cac hat nhd hon ¢6 thé dwoc goi 13 vi
hat.

3.8  Qua trinh xt ly: Bdi dap giwdng bt

3.8.1
X ly 16 nguyén liéu dau vao, danh tir

<nguyén liéu d4u vao> Phwong phap chuén bi va
thwe hién céc thao tac cung cép trén mét 16
nguyén liéu déu vao (3.6.6) cu thé theo yéu cau
clia chu ky in (3.3.8).

CHU THICH 1: Céc thao tac xtr Iy nguyén liéu dang bt
thwdmg bao gdm pha trdn hodc tron cac loai bot dé dat
dugc thanh phan mong muén, hoac sy khd, hodc tao
d6 Am cho bot 3& dat dwoc cac tinh chat ¢an thiét cho
qua trinh sén xuét bdi dép (3.1.2).

CHU THICH 2: Qua trinh xt Iy 16 nguyén lidu dau vao
khac v&i qua trinh xt» Iy vat liéu ddu vao lién tuc (3.8.2)
béng viéc chi gioi han trong mét lwgng nguyén lidu du
dé hoan thanh mdt hoc nhiu chu ky in day du.

3.8.2

XU ly vat liéu dau vao lién tuc, danh tir

<nguyén liéu ddu vao> Phwong phap chuén bj va
thue hién cac thao tac phan phdi dé cung cép
nguyén ligu dau vao (3.6.6) trong mét qua trinh
khdng bj gian doan theo yéu ciu clia chu ky in
(3.3.8).

CHU THICH 1: Céc thao tac x Iy nguyén liéu dang bot
thwong bao gdm pha trén hodc tron cac loai bot dé dat
dugc thanh phan mong mubn cho chu ky in.

CHU THICH 2: Qua trinh xi Iy vat lidu dau vao lién tuc
dwgc phan biét véi qua trinh xi Iy 16 nguyén liéu dau
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3.75
pellets, noun

small mass of preformed feedstock (3.6.6)
material, having relatively uniform dimensions in

any given batch

Note 1 to entry: Pellets of smaller size can be referred

to as micro-pellets.

3.8 Processing: powder bed fusion
3.81

batch feed processing, noun

<offeedstock> method of preparation and delivery
operations performed on a specific batch of
feedstock (3.6.6) as needed for the build cycle
3.3.8)

Note 1 to entry: Powder batch feed operations can
typically include blending or mixing powders to the
drying,
humidifying the powder to reach properties desirable
for the AM (3.1.2) process.

desired composition, or alternatively

Note 2 to entry: Batch feed processing is distinguished
from continuous feed processing (3.8.2) by being
limited to a finite amount of feedstock sufficient to
complete one or more full build cycles.

3.8.2
continuous feed processing, noun

<of feedstock> method of preparation and
supply
feedstock (3.6.8) in an uninterrupted process as
needed for the build cycle (3.3.8)

delivery operations performed to

Note 1 to entry: Powder feedstock operations can
typically include blending or mixing powders to the
composition desired for the build cycle.

Note 2 to entry: Continuous feed processing is
distinguished from batch feed processing (3.8.1) by



vao (3.8.1) bang viéc khong gidi han trong mét lwong
nguyeén liéu dau vao cb dinh.

3.8.3
Ving thém vat liéu thd, danh tlr

<trong bdi dap giwdng bdt> Vi tri trong may noi
ma nguyén liéu dau vao (3.6.6) dwoc luu trik va tiy
d6 mot phan clia nguyén liéu dau vao duwoc
chuyén lién tuc vao givdng bét (3.8.5) trong subt
chu ky in (3.3.8).

3.8.4
Viing tran nguyén liéu thd, danh tr

<trong néng chay giwdng bdt> Vi tri trong may noi
ma bt thira dwge thu gom va lwu trik sau khi mét
I6p da duoc lang dong trong sudt chu ky in (3.3.8).

CHU THICH 1: D8i véi mot s5 loai may nhét dinh, viing
tran c6 thé bao gdm mét hodc nhiéu budng chuyén
dung hodc hé théng tai ché bot.

3.85

Giwdrng bot, danh tir

Vi tri trong hé théng sdn xuét bdi dép (3.1.3) noi
ma nguyén liu dau vao (3.6.8) dwoc lang dong
va dwoc nung chay chon loc béng cach s dung
ngudn nhiét hodc duoc lién két bang cach siv
dung chét két dinh d tao ra cac chi tiét (3.9.1).

3.8.6
Bot tron, danh tlr

Mét lvong bdt duwoc tao ra béng cach tron 1an ki
cac loai bt c6 ngudn gdc tlr mdt hodc nhiéu /6
(3.6.2) bot c6 ciing thanh phan.

CHU THICH 1: Mt loai phd bién clia powder blend bao
gdm sy két hop gitka bot nguyén sinh (3.6.4) va bét da
qua st dung (3.8.9). Céc yéu cau cy thé cho mét hén
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not being limited to a finite amount of feedstock.

3.8.3
feed region, noun

<in powder bed fusion> location in the machine
where feedsfock (3.6.8) is stored and from
which a partion of the feedstock is repeatedly
conveyed to the powder bed (3.8.5) during the
build cycle (3.3.8)

3.8.4
overflow region, noun

<in powder bed fusion> location in the machine
where excess powder is collected and stored
after a layer has been deposited during a build

cycle (3.3.8)

Note 1 to entry: For certain machine types, the
overflow region can consist of one or more dedicated
chambers or a powder recycling system.

3.85
powder bed, noun

part bed location in an additive manufacturing
system (3.1.3) where feedstock (3.6.6) is
deposited and selectively fused by means of a
heat source or bonded by means of an adhesive
to build up parts (3.9.1)

3.8.6
powder blend, noun

quantity of powder made by thoroughly
intermingling powders originating from one or
several powder fots (3.6.2) of the same nominal

composition

Note 1 to entry: A common type of powder blend
consists of a combination of virgin (3.6.4) powder and
used powder (3.8.9). The specific requirements for a
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hop bét thuérng durge xac dinh bdi (’ng dung hoic thoa

thuan gitka nha cung cAp va nguoi st dung cudi.

CHU THICH 2: C6 sy phan biét gitva bt trén va bot
pha, trong d6 bt tron la sw két hop clia céc loai bot cé
thanh phin danh nghia giéng nhau, trong khi bt pha
la sy két hop clia céc loai bot cé thanh phén khac nhau.

3.8.7
Bot pha, danh tir
hdn hop bot

M6t lwgng bot dwoc tao ra bing cach trdn 13n ky
cac loai bt ¢6 thanh phan khac nhau.

CHU THICH 1: Cé sy phan biét gitra bt trdn va bdt
pha, trong d6 bt tron la sw két hop cla céc loai bot c6
thanh phan danh nghia giéng nhau, trong khi bot pha
14 sw két hop clia cac loai bot cé thanh phan khac nhau.

3.8.8
Bét bao chi tiét, danh tir

<trong néng chay giwdng bot stz dung bubng gia
nhiét> Lop bot bam nhe quanh céc chi tiét (3.9.1)
da dwoc in vao cudi chu ky in (3.3.8).

3.89
Bot da qua str dung, danh tir

Bot da dwoc cung cap lam nguyén liéu dau vao
(3.6.6) cho mdt méy san xuét bdi dap (3.1.4) trong
it nhat mét chu ky in (3.3.8) trréec dé.

3.8.10
Thiéu két laze, danh tir

LS
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powder blend are typically determined by the
application or by agreement between the supplier and
end-user.

Note 2 to entry: A distinction is made between
blended powders and mixed powders, in which case
blended powders are combinations of powders with
nominally identical composition, whereas mixed
powders are combinations of powders with different

compositions.

3.8.7

powder mix, noun
powder mixture

quantity of powder made by thoroughly

intermingling powders of different nominal
composition

Note 1 to entry: A distinction is made between
blended powders and mixed powders, in which case
blended powders are combinations of powders with
nominally identical composition, whereas mixed
powders are combinations of powders with different

compositions.
3.8.8
part cake, noun

<in a powder bed fusion process that uses a
heated build chamber> lightly bound powder
surrounding the fabricated parts (3.9.1) at the end
of a build cycle (3.3.8)

3.8.9
used powder, noun

powder that has been supplied as feedstock
(3.6.6) to an AM machine (3.1.4) during at least
one previous build cycle (3.3.8)

3.8.10
laser sintering, noun

LS



Qué trinh béi ddp givdng bt (3.2.5) duoc st
dung dé tao ra cac vat thé tir cac vat liéu dang bot
béng cach str dung mot hodc nhiéu tia laze dé
nung chay hoac lam néng chdy cac hat bé mat,
16p in (3.3.7) trén |6p in, trong mdt budng kin.
CHU THICH 1: Hau hét cac may LS déu nung chay mdt
phén hodc hoan toan cac vat liéu ma chang xi ly. Tl
"thigu két" 1 mot thuat ngl fich str va 1a mot cach goi
sai, vi qué trinh nay thudrig bao gdm viéc nung chay
hoan toan ho#ic mot phén, trai ngugc voi qua trinh
nung chay bt kim loai truyén thong st dung khudn va
nhiét va/hodc ap lue.

3.9  Cac chi tiét: tong quan
3.9.1
Chi tiét, danh tr

V4t liéu lién két tao thanh mot phan t&r chire néing
c6 thé tao thanh toan bd hodc mét phan clia san

pham cubi.

CHU THICH 1: Cac yéu cau chirc nang déi véi mét chi
tiét thwdrng durgre xac dinh bdi trng dung du kién.

3.9.2
Lwéi, danh tir
CAu tric luoi

Sap xép hinh hoc dugc tao thanh tir céc lién két
két ni giva cac dinh (diém) tao ra mét cau triic
chlre nang.

3.10 Cac chi tiét: (’ng dung

3.10.1

Nguyén mau, danh tir

Mb hinh vat ly clia toan bd hodic mét thanh phan
cla san pham, mic du bi giéi han & mét sb khia

canh, nhung ¢6 thé dwoc sir dung dé phan tich,
thiét ké va danh gia.

TCVN 14305:2025

powder bed fusion (3.2.5) process used to
produce objects from powdered materials using
one or more lasers to selectively fuse or melt the

particles at the surface, /ayer (3.3.7) upon layer,
in an enclosed chamber

Note 1 to entry: Most LS machines partially or fully
melt the materials they process. The word “sintering”
is a historical term and a misnomer, as the process
typically involves full or partial melting, as opposed to
traditionalpowdered metal sintering using a mould and
heat and/or pressure.

3.9 Parts: general
3.91
part, noun

joined material forming a functional element that
can constitute all or a section of an intended

product

Note 1 to entry: The functional requirements for a part
are typically determined by the intended application.

3.9.2
lattice, noun
lattice structure

geometric arrangement composed of connective
links between vertices (points) creating a
functionalstructure

3.10 Parts: applications
3.10.1
prototype, noun

physical representation of all or a component of
a product that, although limited in some way, can

be used for analysis, design and evaluation

K
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CHU THICH 1: Cac y&u cau ddi vei cac chi tiét (3.9.1)
duoc s dyng lam nguyén mau phy thuge vao nhu cau
ca nhan dé phan tich va danh gia, do dé thudong dwoc
xéc dinh theo thoa thuan gitka nha cung cép va ngudi
st dung cudi.

3.10.2

Khuén ché tao mau, danh tir

B6 khuén, khudn dic va cac thiét bi khac dugc siv
dung cho muc dich 1am nguyén méu.

CHU THICH 1: Loai khudn nay ddi khi co thé dugc str
dung dé kiém tra thiét ké cong cu va/hodc san xuét cac
chi tiét (3.9.1) cudi trong khi khudn san xuat dang dwoc
in. Trong nhirng trwéng hop nay, khudn thudng duoc
g0i la khudn céu ndi.

CHU THICH 2: Khudn ché tao mau di khi dwoc goi la
khuén ciu ndi hodc khuén mém.

3.10.3

Tao mau nhanh, danh t

<trong san xuét bdi ddp> Ung dung cla sdn xuét
bdi dap (3.1.2) nhdm gidm thdi gian cén thiét dé

tao ra nguyén méu (3.10.1).

CHU THICH 1: Lich str, san xuét mau nhanh (RP) I3
(rng dung thrrong mai dau tién co y nghia cho san xut
bdi dap va do d6 throng dwoc st dung nhw mét thuat
ng chung cho loai cdng nghé nay.

3.10.4
San xuat khudn miu nhanh, danh tiv

<trong san xuat bdi dap> ng dung clia sén xuét
béi ddp (3.1.2) nhdm san xuét cac khudn hoac
thanh phan khudn véi thoi gian san xuét ngén hon

50 v6i phwong phap ché tao khudn truyén théng.

CHU THICH 1: San xuét khudn mau nhanh cé thé dwrec
san xuat tryc tiép bing qua trinh san xuét bdi ddp hoac

32

Note 1 to entry: Requirements for parts (3.9.1) used
as prototypes depend on the individual needs for
analysis and evaluation and are therefore typically
determined in agreement between supplier and end-

user,

3.10.2

prototype tooling, noun

set of moulds, dies and other devices used for
prototyping purposes

Note 1 to entry: This type of tooling can sometimes
be used to test the tool design and/or to produce end-
use parts (3.9.1) while production tooling is being
manufactured. On these occasions, the tooling is

typically referred to as bridge tooling.

Note 2 to entry: Prototype tooling is sometimes
referred to as bridge tooling or soft tooling.

3.10.3
rapid prototyping, noun

<in additive manufacturing> application of

additive manufacturing (3.1.2) intended for

reducing the time needed for producing
prototypes (3.10.1)

Note 1 to entry: Historically, rapid prototyping (RP)
was the first commercially significant application for
additive manufacturing and has therefore been
commonly used as a general term for this type of

technology.
3104
rapid tooling, noun

<in additive manufacturing> application of
additive manufacturing (3.1.2) intended for the
production of tools or tooling components with
reduced lead times

as compared to

conventional tooling manufacturing

Note 1 to entry: Rapid tooling can be produced
directly by the additive manufacturing process or



gian tiép bang cach tao ra cac méu dwge st dung trong
mét qua trinh thiz cAp dé san xuat cac khudn thie té.

CHU THICH 2: Ngoai s&n xuét bdi dap, thuat ng "San
xuét khudn mau nhanh" cling cé thé 4p dung cho viéc
san xuat cac khudn vaéi thoi gian san xuét ngén hon
bing céc phwong phap gia cong cét got, vi du nhw
phay CNC, ...

3.11 Céc chi tiét: tinh chat

3.1141
Bo chinh xéc, danh tlr

Murc 6 gan nhau gitva két qua do Iwdng va gia tri
tham chiéu duwoc chap nhan.

CHU THICH 1: Trong béi canh san xudt bdi ddp (3.1.2),
gi4 tri tham chiéu duwoc chdp nhan thwdng 1a md hinh
sb.

CHU THICH 2: B chinh xac clia qua trinh san xuét bdi
dép c6 thé khac nhau theo cac hudng x, y va z. Didu
nay ¢ nghia la @5 chinh xac clia mt chi tiét trong cac
trudmg hep nay phy thugc vao dinh hwéng clia chi tiét
so vdi hé toa d9 clia may.

3.11.2
b6 chum, danh tir

<qué trinh in> Mc d6 gan nhau giiva c4c két qua
dat dwgc trén nhiéu chi tiét duoi cac diéu kign da
dworc xac dinh.

CHU THICH 1: B$ chym clia qua trinh san xuét bdi dap
(3.1.2) ¢ thé phy thudc vao vi tri trong khéng gian in
(3.3.3) va ciing c6 thé khac nhau theo c4c huéng x, y
vaz.

CHU THICH 2: B chum phu thugc vao cac bién ddi ndi
tai trong qua trinh in va khong lién quan dén gia tri tham
chiéu dwoc chip nhan.

3.11.3

Do phan giai, danh tir

TCVN 14305:2025

indirectly by producing patterns that are in turn used
in a secondary process to produce the actual tools.

Note 2 to entry: Besides additive manufacturing, the
term “rapid tooling” can also apply to the production
of tools with reduced lead times by subtractive
manufacturing methods, such as CNC milling, etc.

3.11 Parts: properties
3.141
accuracy, noun

closeness of agreement between a measured
result and an accepted reference value

Note 1 to entry: In the context of additive
manufacturing (3.1.2), the accepted reference is
typically the digital model.

Note 2 to entry: The accuracy of an additive
manufacturing process can be different in x, y and z-
directions. This means that a part accuracy in these
cases is dependent on the part orientation relative to
the machine coordinate system.

311.2
precision, noun

<build process> closeness

of agreement
between the results obtained on multiple parts

under prescribed conditions

Note 1 to entry: The precision of an additive
manufacturing (3.1.2) process can be dependent on
the location within the build space (3.3.3) and can also
be different in x, y and z-directions.

Note 2 to entry: Precision depends on inherent
variations in the build process and does not relate to

the accepted reference value.
3.11.3

resolution, noun
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Kich thudc clia mot chi tiét nho nhat cé thé duoc
in mot cach cé kiém soat.

CHU THICH 1: Trong béi canh sén xuét béi dép (3.1.2),
kich thwérc thwong dwoc ghi lai theo cac hwong x, y va
i

CHU THICH 2: Trong qua trinh in tieng I&p, 6 phan
gidi theo hwdng z thwong giéng voi d6 day iop.

]
CHU THICH 3: B phan giai cla chi tiét (3.9.1) c6 thé
khac nhau theo cac huwdng khac nhau do dinh hwéng
clia chi tiét trong suét chu ky in (3.3.8).
3.11.4

Tinh nguyén trang, tinh tiv

Trang thai clia cac chi tiét (3.9.1) dwoc 1am bang
qua trinh san xuét bdi dap trvéc khi bat ky budc
héu xt Iy (3.6.10) nao, ngoai viéc néu can thiét,
loai bd khoi dé in (3.3.5) cling nhw loai bd cac I6p
két cAu hd tror (3.3.9) varhodc nguyén liéu dau vao
(3.6.6) chuwa xtr ly.

CHU THICH 1: Tinh nguyén trang c6 thé dé cap dén
cac chi tiét co hodc khéng cé gid d, trén hodc ngoai
déin.

3.11.5

Theo nhw thiét ké, tinh tir

Trang thai dai dién cho chi tiét (3.9.1) sé dwoc san
xuét bang qua trinh bdi ddp & dang sb, thwdng la
di lidu md hinh 3D.

CHU THICH 1: Mé hinh s8 ¢6 thé dwoc bidu dién dudi
dang tép CAD ddc quyén, tép AMF (3.4.1), tép STL
(3.4.6), tép STEP (3.4.5) hodc bat ky hinh thirc nao
khac twong tyw clia di¥ liéu mé hinh 3D.

3116
Péc hoan toan, tinh tlr

Trang thai trong d6 vat liéu cla chi tiét dwoc san

xuét khong cé dé rdng qua cao.
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dimensions of the smallest part feature that can

controllably be built

of additive
manufacturing (3.1.2), the dimensions are typically

Note 1 to entry: In the context

recorded in x-, y- and z-directions.

Note 2 to entry: In a layer-wise building process, the
resolution in z-direction is typically identical to the

layer thickness.

Note 3 to entry: The resolution of the part (3.9.1) can .
vary in different directions due to the orientation of
the part during the build cycle (3.3.8).

3114

as-built, adjective

state of parts (3.9.1) made by an additive
process before any post-processing (3.6.10),
besides, if necessary, the removal from a build

platform (3.3.5) as well as the removal of support
(3.3.9) and/or unprocessed feedstock (3.6.6)

Note 1 to entry: As-built condition can refer to parts
with or without supports, on or off the build platform.

3.11.5
as-designed, adjective

state representing the part (3.9.1) to be built by
an additive process in digital form, typically as
3D model data

Note 1 to entry: The digital model can be expressed
as a proprietary CAD-file, AMF-file (3.4.1), STL-file
(3.4.6), STEP-file (3.4.5) or any other similar form of
3D model data.

3116
fully dense, adjective

state in which the material of the fabricated part

is without significant content of voids



CHU THICH 1: Trong thuc té, vat liéu hoan toan khong
c6 d6 réng rat kho san xuat bang bét ky qua trinh san
xuat nao va mét s6 16 micro van thwomg xuét hién.

CHU THICH 2: B4 quan trong va lwgng réng cho phép
thwong dwoc xac dinh dya trén cac yéu ciu ddi véi
tng dung cta san pham cudi clng.

3117
Gan ding kich thwdc cudi, tinh tir

Trang thai ma cac thanh phan yéu cau it hau xi ly
(3.6.10) @& dat dwoc dung sai kich thuéce.

3.11.8
Do xop, danh tr

<tinh chat> Sy hién dién clia cac 16 nhd trong mét
chi tiét (3.9.1) lam cho né khdng dat d déc hoan
toan (3.11.6).

CHU THICH 1: B3 x8p c6 thé dwec dinh lwgng dwdi

dang ty 18, dworc biéu thj dwdi dang phan tram clia thé
tich 16 hdng so véi tdng thé tich ctia phan,

3.11.9
D3 lap lai, danh tir

Mtrc d6 g&n nhau ctia hai hodc nhidu phép do clia
cling mdt thude tinh bang ciing mot thiét bi va
trong cting mét mdi trudng.

CHU THICH 1: Trong sén xuét bdi d3p (3.1.2), o I3p
lai thuong dé cap dén mire do gan nhau cia cac thude
tinh co thé do lwdng gilva céc chi tiét (3.9.1) gidng hét
nhau, dwgc sdn xuat bang cach s dung cling cac
théng s qua trinh (3.3.10) va cai dat hé thong (3.3.11)
nhwng trong cac chu ky in (3.3.8) khac nhau.

3.12 Céc chi tiét: danh gia

3.121

Ké hoach kiém tra, danh tir
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Note 1 to entry: In practice, material completely free of
voids is difficult to produce by any manufacturing

process and some micro-porosity is generally present.

Note 2 to entry: The significance and the permissible
content of voids are typically determined based on
the requirements for the application of the final
product.

3117
near net shape, adjective

condition where the components require liitle
post-processing (3.6.10) to meet dimensional
tolerance

3.11.8
porosity, noun

<property> presence of small voids in a part
(3.9.1) making it less than fully dense (3.11.6)

Note 1 to entry: Porosity can be quantified as a ratio,
expressed as a percentage of the volume of voids to
the total volume of the part.

3.11.9
repeatability, noun

degree of alignment of two or more
measurements of the same property using the

same equipment and in the same environment

Note 1 to entry: In additive manufacturing (3.1.2),
repeatability typically refers to the degree of
alignment of measurable properties between identical
parts (3.9.1), produced using the same process
parameters (3.3.10) and system set-up (3.3.11) but in
different build cycles (3.3.8).

3.12 Parts: evaluation

31241

inspection plan, noun
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B hwoéng dan xac dinh qua trinh kiém tra xac
nhan bao gdém c4c ngudn luc phi hop va thir tw
kiém tra dé dwoc tham chiéu bdi ké hoach san
xuét (3.3.13).

3.12.2

Mau dau tién, danh tir

Chi tiét san xuét dau tién

Chi tiét (3.9.1) dwoc gisi dé thir nghiém va danh
,gi4 dé dam bao phti hop véi cac yéu chu da dugc

quy dinh b&i don dat hang hodc cac yéu ciu khac
trrdre hodic trong giai doan dau clia san xuét.

3.123
Chi tiét tham chiéu, danh tr

Chi tiét (3.9.1) c6 c4c d&c tinh tong tu véi chi tiét
cudi cling mong mudn, cé thé ¢ hinh hoc, ty 1&
ho#c cac dic diém khac nhau c6 thé dé dang do
Iwdrng hodc dac trung héa,

" CHU THICH 1: Cac chi it tham chiu thwong 1a cac
chi tiét bd di véi hinh hoc don gian dwoc s dung dé
kidm tra xac nhan cac thudc tinh in va gidm bét nd lyc
do lwéng,

3.124
Kiém tra cudi ciing, danh tir
Kiém tra tredc khi giao hang

Qua trinh kiém tra xac nhan cac chi tiét (3.9.1) da
dwoc san xuét tredc khi giao hang nhdm xéc nhan
viéc dap (ng cac yéu ciu da dwoc quy dinh bdi
don @3t hang hodc cac yéu cau khac.

3.12.5
Danh gia chat lwong, danh tiy

Qua trinh chirng minh lidu mét thuc thé c6 kha
nang dép (ng cac yéu cau cy thé.
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set of instructions specifying the process of
verification including appropriate resources and
sequence of inspections to be referenced by the
manufacturing plan (3.3.13)

3.12.2
first article, noun
first production part

part (3.9.1) submitted for and

evaluation for conformance with specified

testing

requirements stipulated by a purchase order or
otherwise before or in the initial stages of

production
3123
reference part, noun

part (3.9.1) with characteristics similar to the
desired final part(s) which may have different
geometry, scale or features that can be easily
measured or characterized

Note 1 to entry: Reference parts are typically
sacrificial parts with simple geometries that are used
to verify build properties and reduce measurement
effort.

3.124
final inspection, noun
pre-shipment inspection

process of verification of manufactured parts
(3.8.1) prior to shipment in order to confirm the
fulfilment of the requirements stipulated by a
purchase order or otherwise

3125
qualification, noun

process of demonstrating whether an entity is
capable of fulfilling specified requirements



CHU THICH 1: Trong san xuat béi dap (3.1.2), danh gia
chét lugng thwong lién quan dén céc chi tiét (3.9.1),
vat liéu, thiét bi, ngudi van hanh va qua trinh.
[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.400), da
chinh siva - CHU THICH 1 da duoc thém vao.]
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Note 1 to entry: In additive manufacturing (3.1.2),
typically (3.9.1),
materials, equipment, operators and processes.
[SOURCE: |ISO/IEC/IEEE 12207:2017, 3.1.408,
modified — Note 1 to entry was added.]

qualification involves  parts

37
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PHU LUC A
(quy dinh)
Nhan dién cac qua trinh san xuat boi dap
(AM) dwa trén céc loai qua trinh va cac

dic diém xac dinh

A.1 Tdng quan

Cac loai qua trinh san xuét bdi dap dwoc st dung
dé cung cép si phan biét chung, c6 tinh céu tric
gitra cac qua trinh AM khac nhau, dwa trén ciu
#riic qua trinh va c4c d3c diém qué trinh dién hinh.
Tuy nhién, dbi khi can phai xac dinh chi tiét hon
vé cac qua trinh khac nhau trong tirng loai qua
trinh; vi dy nhv sy khéc biét gilba ndng chay
givong bdt polyme va néng chay giwdrng bét kim
loai, hodc ndng chay giwdng bét kim loai st dung
chiim tia laze va néng chay giwdng bot kim loai st
dung chiim tia dién tr. Phu luc ndy nham phuc vu
nhw mdt cdng cy hd tre cho nhikng ngudi muén
nhan dién qua trinh mdt cach chi tiét hon chi théng
qua c4c loai qua trinh, bang cach s dung cac
thuat ngir va tir viét tit chung.

A.2 CAu tric, si¥ dung céc ky hiéu va tir
viét tt

Viéc xac dinh cac qua trinh khac nhau trong mét
loai qua trinh nén tuan theo nguyén téc tir téng
quéat dén cy thé, bit diu bang viéc xac dinh loai
qué trinh, sau d6 la cac dic diém phan biét cla

qua trinh AM va céc vat liéu dwoc xi ly.

Trong viéc xac dinh ndy, cac dic diém qua trinh
nén duoc dat trvde bdi ddu gach ngang "-" va céc
vat liéu duoc dat trwéc bdi dau gach chéo /"

Viduy:
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Annex A
(normative)

Identification of AM processes based on
process categories and determining

characteristics

A.1 General

Additive manufacturing process categories are
used to provide a general, structural distinction
between different AM processes, based on the
process architecture and typical process
characteristics. However, sometimes there is
need for further specification of different
processes within each process category; for
example, distinction between powder bed fusion
of polymers and powder bed fusion of metals, or
powder bed fusion of metals using a laser beam
and powder bed fusion of metals using an electron
beam. This annex is intended to serve as an aid
for those who wish to identify a process in more
detail than just through the process categories,

using generic terms and abbreviations.

A.2 Structure,

acronyms

use of markers and

Specification of different processes within a
process category should follow a general-to-
specific principle, beginning with specification of
the process category, followed by distinguishing
features for the AM process and the materials
processed.

In this specification, the process features should
be preceded by a dash, "-", and materials be
preceded by a slash, "/ ".

EXAMPLE



Loai qua trinh - dac didm qua trinh / vat lidu. Sy xac
dinh c6 thé duoc chi tiét hon nira bing cach thém cac
dac didém phan biét va sw phan biét vat liéu cu thé hon.

Cac tlr viét tat cho céc loai qua trinh phai dugc ap
dung nhw da quy dinh tai muc 3.2.

Céc tir viét tat cho cac dac diém qua trinh nén nhur
sau:

- D6i v6i phun chat két dinh:

- Néu c4c chi tiét dwoc lién két truc tiép voi
viéc két dinh vat liéu chi tiét dy dinh trong
mét bwéc qua trinh don, thi loai qua trinh
nay dwoc nhan dién bang: -SSt (qué trinh
mét buéce).

- Néu cac chi tiét can cac bwdc qua trinh
tiép theo dé lién két va hinh thanh cac lién
két ctia vat liéu chi tiét dip dinh, thi 1a -MSt
(qua trinh nhiéu buéc).

- Béi véi Lang dong nang lgng tryc tiép: -LB cho
chum tia laze, -EB cho chim tia dién tlr va -Arc khi
ngudn nang lwgng cé hwéng 1a hd quang dién.

- Péi véi ép dun vat liéu: -CRB néu vat lidu dwoc
lién két bdng phan &rng héa hoc, -TRB néu vat liéu
duoc lién két bing phan (rng nhiét,

- Bbi v&i phun vat liéu: -UV néu vat lidu phun can
dwoc déng két bang &nh sang cyc tim, -CRB néu
vat liéu phun duoc lign két bang phan (rng hoa
hoc, -TRB néu vat liéu phun dwoc lién két bang
phan (rng nhiét.

- D6i véi bdi ddp giwdong bot: -LB cho chum tia
laze, -EB cho chim tia dién t&r va -irl. khi ngudn
ning lwgng nhiét 1a anh sang hdng ngoai.

- i voi san xuét 16p dang tém: -AJ cho két dinh
bang keo va -UC cho lién két siéu am.
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Process category—process feature/material(s). The

specification can be brought into further detail by
adding distinguishing features and more specified

material distinction.

Abbreviations for process categories shall be
applied as specified under 3.2.

Abbreviations for process features should be as

follows:
- For binder jetting:

- If the parts are joined directly with the
bonding of the intended part material in a
single process step, this type of process is
identified by: -SSt (single-step process).

- I the parts need further process steps for
consolidation and formation of the bonds
of the intended part material, -MSt (multi-

step process).

- For directed energy deposition: -LB for laser
beam, -EB for electron beam and -Arc when the
directed energy source is an electric arc.

- For material extrusion: -CRB if the material is
bonded by a chemical reaction, -TRB if the
material is bonded by a thermal reaction.

- For material jetting: -UV if the jetted material
needs curing by ultraviolet light exposure, -CRB if
the jetted material is bonded by a chemical
reaction, -TRB if the jetted material is bonded by
a thermal reaction.

- For powder bed fusion: -LB for laser beam, -EB
for electron beam and -IrlL when the thermal
energy source is infrared light.

- For sheet lamination: -AJ for adhesive joining

and -UC for ultrasonic consolidation.
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- i v6i quang hoa polyme trong bdn: -UVL cho
hoa ran bang chim tia laze cye tim, -UVM cho hoa
ran bang anh sang cuwc tim chiéu chon loc qua mét
na, -LED cho hod rdn bang 4nh sang tir dén diode

phat quang.

Céc tir viét tit cho céc loai vat liéu co ban nén nhie
sau.

- M cho vat liéu kim loai;

- P cho vat liéu polyme;

- Ccho vat liéu gbm;

- Cp cho vt lidu compozit clia cac loai co ban
khac nhau, vi du nhw nén polyme véi chat don
kim loai ho&c gdm.

Thanh phan clia cac vat liéu compozit nén dugc
liét ké bat dAu bing vat liéu thanh phan quan trong
nhét, tiép theo Ia vat liéu thanh phan quan trong
th& hai dwoc tach biét bang dau phay (,), ...

Vidy:

Nhya quang héa véi chat don alumina: /PP,AI203,
hodc carbide tungsten trong nén cobalt: /WC,Co.

Y nghta clia cac tir viét tit dwoc si dung dé xac dinh
mat qua trinh trong mét tai liéu nén dwec chi dinh trong
moét danh sach cac thuat ngiv va tir viét tit trong cling
tai lidu d6, trir khi cac tiv viét tit da duoc bao gbm va
dinh nghia trong mét tiéu chudn da xuét ban, trong
trwding hop d6 tai liéu nén tham chiéu dén tiéu chuan
nay.

A3 Vidu

- Bdi d4p giwdng bot Ti6Al4V s dung chum tia
dién t&r; PBF-EB/M/TI6AI4V.

Loai qua trinh |4 bdi dap giwéng bot (PBF), st
dung chum tia dién tr d& lién két (-EB), 1a vat ligu
kim loai (/M), cu thé Ia Ti6AI4V (/TI6AKV). Tuy
nhién, vi chiim tia dién tt chi co thé dwoc st dung

40

- For vat photopolymerization: -UVL for curing by
ultra violet laser beam exposure, -UVM for curing
by exposure to ultra violet light selectively shining
through a mask, -LED for curing by exposure to
lights from light emitting diodes.

Abbreviations for basic types of materials should
be as follows:

- M for metallic materials;

- P for polymer materials;

- C for ceramic materials;

- Cp for composite materials of different basic
type, for example polymer matrix with metal or
ceramic filler.

The composition of composite materials should be
listed starting with the most significant component
material, followed by the second most significant
component material separated by a comma (,),

etc.
EXAMPLE

Photopolymer with alumina filler: /PP,AI203, or
tungsten carbide in cobalt matrix: /WC,Co.

The meaning of the abbreviations used for specification
of a process in a document should be specified in a list
of terms and abbreviations within the same document,
unless the abbreviations have been included and
defined in a published standard, in which case the
document should refer to this standard.

A.3 Examples

- Powder bed fusion of Ti6Al4V using an electron
beam: PBF-EB/M/Ti6AI4V.

The process category is powder bed fusion (PBF),
an electron beam is used for consolidation (-EB),
it is a metallic material (/M), more specifically
TiBAI4V (/TiGAI4V). However, since electron



dé lien két vat liéu dn dién va hop kim Ti6Al4V
hau nhw khong thé bi nham |an véi bét clv thir gi
ngoai vat liéu kim loai, /M cé thé bi bd qua va viéc
xac dinh sé |la; PBF-EB/Ti6AI4V,

- Boi dép giweng bdt cobalt chrome st dung hé
théng laze: PBF-LB/M/CoCr.

Loai qua trinh 1a bdi dép giwdng bot (PBF), sir
dung chim tia laze (-LB), 13 vat ligu kim loai (M),
va hgp kim Cobalt Chrome (/CoCr). Twong tw nhw
vi du trén, didu nay cé thé dwoc rat ngén thanh
PBF-LB/CoCr.

- Boi dép giwong bdt polyamide-12 (PA12) dwoc
gia cwrdrng bang soi thay tinh: PBF-LB/P/PA12GF.

Loai qué trinh 12 bdi dap givdng bdt (PBF), st
dung cham tia laze dé lién két (-LB), c6 thé duoc
st dung cho ¢a polyme va kim loai (/P), vat lidu cu
thé 14 polyamide gia cuong s¢i thly tinh
(/PA12GF).

- Phun két dinh trén thép khong gi véi sy nung
chay va thdm ddng sau dé: BJT-MSt/M/StS,BI.

Loai qua trinh 14 phun két dinh (BJT), qué trinh
nhiéu bwéc (-MSt), cho vat liu kim loai (/M), trong
tredng hop nay 1a compozit bao gdm thép khéng
gi (/StS) v&i thdm ddng (BI).

- Din véat liéu nhya ABS tlr voi phun dugc lam
néng: MEX-TRB/P/ABS.

Loai qua trinh la dan vét liéu (MEX), vat liéu dwoc
lién két bang phan (ng nhiét (-TRB), 13 polyme
(/P), trong trwéng hop nay 1a ABS (JABS).

- Bln vat liéu silicone: MEX-CRB/P/Silicone.
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beams only can be used to consolidate conductive
material and the alloy Ti6Al4V hardly can be
mistaken for anything but a metallic material, the
“/M" can in this case be omitted and the
specification is thus: PBF-EB/TiGAI4V.

- Powder bed fusion of cobalt chrome using a laser
based system: PBF-LB/M/CoCr.

The process category is powder bed fusion {(PBF),
usiné a laser beam (-LB), in a metallic material
(/M), and Cobalt Chrome alloy (/CoCr). Similar to
the example above, this can be shortened to PBF-
LB/CoCr.

- Powder bed fusion of glass filled polyamide-12
(PA12): PBF-LB/P/PA12GF.

The process category is powder bed fusion (PBF),
alaser beam is used for consolidation (-LB}, which
can be used for both polymers and metals (/P), the
specific material
(/PA12GF).

is glass filled polyamide

- Binder jetting on stainless steel with subsequent

sitering and  bronze infiltration:  BJT-

MSt/M/StS,BI.

The process category is binder jetting (BJT), a
multi-step process (-MSt), for metallic materials
(/M), in this case a composite consisting of
stainless steel (/StS) with bronze infiltration (,BI).

- Material extrusion of ABS plastic from a heated
nozzle: MEX-TRB/P/ABS.

The process category is material extrusion (MEX),
the material is joined by thermal reaction bonding
(-TRB), it is a polymer (/P), in this case ABS
(/ABS).

extrusion of silicone: MEX-

CRB/P/Silicone.

- Material
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Loai qua trinh 1a din vat liéu (MEX), vat liéu dwoc
lien két bang phan tng hoa hoc (-CRB), 14 polyme
(/P), trong treong hop nay la Silicone (/Silicone).

- Bl vat liéu bé téng: MEX-CRB/C/Concrete.

Loai qué trinh 1 dun vat lidu (MEX), vat ligu dwoc
lién két béing phan tng héa hoc (-CRB), Ia vt liéu
gdm (/C), trong trwong hep nay l1a bé tong
(/Concrete)
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The process category is material extrusion (MEX),
the material is joined by chemical reaction bonding
(-CRB), it is a polymer (/P), in this case Silicone
(/Silicone).

- Material extrusion of
CRB/C/Concrete.

The process category is material extrusion (MEX),

concrete:  MEX-

the material is joined by chemical reaction bonding
(-CRB), it is a ceramic material (/C), in this case
Concrete (/Concrete).



PHU LUC B
(tham khao)

Nguyén ly co ban

B.1 Tao hinh béng cong nghé san xuat

bdi dip

Chirc nang ctia mot ddi twong san xuét duoc xac
dinh b&i sw két hop gitra hinh hoc va cac dic tinh
vat lidu ctia ddi twong d6. D& dat dwoc sy két hop
nay, qua trinh san xuét bao gbm mét loat cac hoat
dong va qud trinh phy, dé dat dwgc ddng thoi hinh
dang mong mubn cling véi vat liéu clia chi tiét co
kha nang s& hiru cac dic tinh yéu cau. Viéc tao
hinh vét liéu thanh cac d6i twong trong qué trinh
in ¢6 thé dat dwgc bang cach ap dung mét hodc
két hgp clia ba nguyén Iy co ban.

- Tao hinh dinh dang: Hinh dang mong mudn
dwoc dat dugc bang cach 4p dung ap luc 1én mot
khéi vat lidu thé.

Vi du: Rén, udn, dic, ép phun, ép tao hinh trong
luyén kim bét théng thudng hodc gia cdng gbm,

- Tao hinh c4t got: Hinh dang mong muén dwoc
dat dwoc bang céch loai b chon loc vét ligu.

Vi du: Phay, tién, khoan, xung tia Ira dién EDM,

- Tao hinh bdi dp: Hinh dang mong mudn dwoc
dat dwoc bang cach bdi dap vat liéu theo timg lop

Céc dbi twong, hay chi tiét, c6 hinh dang da dat
dworc c6 thé dwoc két hop thanh cac san pham co
hinh dang phtrc tap hon béng cach két hop cac
chi tiét khac nhau qua céc cdng doan vat Iy, héa
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Annex B
(informative)

Basic principles

B.1 Additive shaping of materials

The functionality of a manufactured object is
derived from the combination of the object's
geometry and material properties. In order to
achieve this combination, a manufacturing
process is made up of a series of operations and
sub-processes that brings the shape of the
intended geometry to a material capable of
possessing the desired properties. The shaping of
materials into objects within a manufacturing
process can be achieved by applying one or a

combination of three basic principles.

- Formative shaping: the desired shape is
acquired by application of pressure to a body of
raw material.

EXAMPLES Forging, bending, casting, injection
moulding, the compaction of green bodies in
conventional powder metallurgy or ceramic

processing, etc.

- Subtractive shaping: the desired shape is
acquired by selective removal of material.

EXAMPLES Milling, turning, drilling, EDM, etc.

- Additive shaping: the desired shape is acquired
by successive addition of material.

The objects, or parts, with the acquired shapes
can be combined into more complex shaped
products by joining different parts in a physical,

chemical or mechanical operation, such as
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hoc hodc co hoc, nhw han, han dan, dan keo,

hoac ¢b dinh.

Coéng nghé san xuat bdi dép ap dung nguyén Iy
tao hinh bdi dp, do dé in cac chi tiét 3D vat ly
béing cach x4y dirng bdi dap vat liéu theo tirng 16p
dé tao thanh chi tiét. "Bbi dap vat liéu" cé nghia 14
céc don vi vat liéu dugc két hop véi nhau (vi du
nhw nung chay hodc két dinh), thudng theo Iop
dé& in mdt chi tiét. Yéu td quyét dinh ctia mdi qua
trinh 14 k§ thuat dwoc st dung dé thém vét liéu.
Diéu nay xac dinh, vi du, cc loai vat liéu ndo cé
thé s& dung trong. qua trinh, vi céc vat liéu khac
nhau cé cac nguyén ly nung chdy hodc két dinh
khac nhau. Co' ban di v&i quéa trinh san xuét bi
dép, cac dac tinh co ban clia san phim dwoc xac
dinh béi:

a) loai vat lisu (polyme, kim loai, gém hodc
compozit),

b) nguyén ly 4p dung dé nung chay hoc két dinh
(nung chay, déng ran, thiéu két, ...),

¢) nguyén liéu st dung dé thém vat lidu (16ng, bt,
huyén phu, sei, tAm, ...), va

d) cach vat liéu dwoc két hop lai, tivc 1a kién tric
may.

Qua trinh thém vat liéu tlrng budc dé in mdt chi
tiét Iam cho céc déc tinh vat liu trong chi tiét nay
phu thudc nhidu vao loai may va cac thong sb qué
trinh trong qua trinh bdi dap. Do d6, khong thé dw
doan chinh xac cac déc tinh vat liéu nay ma khdng
lien két ching véi mot loai may cu thé va cac
théng sb qua trinh cu thé.

Céch tiép can theo I&p ddi véi viéc in chi tiét bi
dép cling c6 thé gay ra s phu thudc huéng trong
cac dac tinh vat liéu cla chi tiét d6. Céc dac tinh

vat liéu trong mot chi tiét san xuét bdi dap cé thé
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welding, soldering, adhesive, fasteners, etc.

Additive manufacturing technology applies the
additive shaping principle and thereby builds
physical 3D geometries by successive addition of
material. “Addition of material” means that units of
feedstock material are brought together and joined
(e.g. fused or bonded), most commonly layer by
layer w0 build a part. The determining factor for
each process is in the technique used for adding
the materials. This determines, for example, what
types of materials are possible in the process,
since different materials have different principles
of fusion or adhesion. Basically, for additive
the
fundamental properties are determined by

manufacturing  processing, products’

a) type of material (polymer, metal, ceramic or
composite),

b) principle applied for fusion or bonding (melting,

curing, sintering, etc.),

c) feedstock used for adding material (liquid,

powder, suspension, filament, sheet, etc.), and

d) how the material is brought together, i.e.

machine architecture.

The process of successively adding material to
build a part makes the properties of the material in
this part highly dependent on the machine type
and the process parameters in the additive
operation. Therefore, it is not possible to
accurately . predict these material properties
without coupling them to a specific type of
machine and process parameters,

A layered approach to the additive building of
paris can also cause directional dependence in
the material properties of that part. Material

properties in an AM part can therefore depend on



phu thudc vao hwéng va vi tri cla chi tiét trong

khéng gian in trong qua trinh xr Iy,

B.2 Qua trinh san xuét boi dap don bwéc
va nhiéu bwéc

Viéc san xuat mot san phdm hoan thién hiém khi
c6 thé duwroc hoan thién hoan toan béi mét nguyén
ly duy nhét. Théng thwémg, mét loat cac hoat déng
va qua trinh phu I can thiét dé& dat dwoc sy két
hop mong muén gitra hinh dang hinh hoc va céc
dzc tinh yéu cAu. Tuy nhién, trong bdi canh san
xuét bdi ddp, ¢ sy phan biét gira cac hoat ddng
khong thé thiéu déi véi qua trinh bdi ddp va cac
hoat dong chun bj va hau xi Iy phu thudc vao
san phdm va (rng dung cu thé hon. Khi san xuét
bdi d&p duoc ap dung trong mot hé théng san xuét
cbng nghiép, sw phan biét nay 1a can thiét dé 1am
rd chi tiét ndo cla toan bd qua trinh thue sw tao
thanh qua trinh san xuét bdi d4p ciing nhw chi tiét
nao clia toan bd hé théng dwoc thire sy tao thanh
b&i hé théng san xuét bdi ddp, dé tlr do co thé ap
dung céc tiéu chuin mét cach thich hop.

Nguyén ly co ban clia céc qua trinh san xuét bdi
d4p la tao hinh chi tiét ba chiéu bing cach thém
vat liéu tirng budc. Tuy theo qua trinh, cac chi tiét
¢6 thé dat dwoc hinh dang co ban va cac dac tinh
co ban cla vat liéu mong mudn trong mét bude
qua trinh duy nhét, tée 14 qua trinh mét buéc,
hoac dat dwoc hinh dang trong mét bwée qua
trinh chinh, va sau dé dat dwoc cac dac tinh co
ban clia vat liéu mong mudn (vi du nhw dic tinh
kim loai cho mét chi tiét kim loai mong muén va
dic tinh gébm cho mét chi tiét gém mong muén)
trong mét buéc qua trinh thir cép, tée 1a qua trinh
nhiéu bwéc; xem Hinh B.1. Vi du, déi twong dat
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the part's orientation and position in the build

space during processing.

B.2 Single-step and multi-step additive

manufacturing processes

It is rare that the manufacturing of a finished
product can be entirely completed with use of a
single process principle. Normally, a series of
operations and sUb-processes are required to
achieve the intended combination of geometrical
shape and desired properties. However, in the
context of AM, there is a distinction between which
operations are indispensable to the additive
process, and which are more product and
application dependent preparations and post-
When

manufacturing is applied within an industrial

processing  operations. additive
manufacturing system, this distinction is needed to
clarify what part of the entire manufacturing
the additive

manufacturing process as well as what part of the

process  constitutes actual
entire manufacturing system constitutes the actual
additive manufacturing system, so that standards

can be appropriately applied.

The fundamental principle of AM processes is
forming three-dimensional parts by the successive
addition of material. Depending on process, the
parts can acquire the basic geometry and
fundamental properties of the intended material in
a single process step, i.e. a single-step process,
or acquire the geometry in a primary process step,
and then acquire the fundamental properties of the
intended material (e.g. metallic properties for an
intended metallic part and ceramic properties for
an intended ceramic part) in a secondary process
step, i.e. a multi-step process; see Figure B.1. For
example, the object acquires the basic geometry
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duoc hinh dang co ban bang cach két hop bt véi
chét két dinh trong bwédc qua trinh chinh, sau dé
la viéc hop nhét vat lidu bing thidu két, c6 hoac
khdng c6 xam nhap, trong c4c buéc qua trinh tiép
theo. Tuy thude vao trng dung cudi cling, ca qua
trinh m6t buéc va nhiéu budc déu co thé yéu cu
mdt hodic nhidu hoat déng hau xt ly bd sung,
chéng han nhw x{ Iy nhiét (bao gdm ca HIP), gia
cdng hoan thién va rac hoat ddng khac (xem thém
ISO 17296-2[6]), dé dat dwoc tat ca cac dic tinh
mong mudn trong:san pham cudi ciing.

C6ng nghé san xuat bdi dép cé thé duoc st dung
dé san xut cac cong cy, khudn mau va md hinh
duc, sau d6 dugc sl dung dé san xuat cac san
pham mong mudn. Tuy nhién, trong kich ban nay,
chinh cac mé hinh ddc, khudn mau hodc céng cuy
dwoc san xuat bdi qua trinh bdi dép, ch khdng
phai 14 san pham mong muén cudi ciing. Do @b,
viéc san xuét cac san phdm mong muén cubi cling
trong céc qua trinh ndy nén duoc coi la dwoc hd
tro bdi cc (rng dung ctia céng nghé bdi dép hon
Ia b&i mét trong cac qua trinh san xuAt bdi d4p.

B.3 Nguyén Iy xir Iy trong san xuat bdi dap

B.3.1 Téng quan

C6 nhiéu céch khac nhau ma céac don vi vét lidu
c6 thé dugc két hop lai dé tao thanh mat chi tiét.
Cac loai vat liéu khac nhau duwoc lién két v&i nhau
béang céc loai lién két nguyén t& khac nhau: vat
liéu kim loai thudng dugc lign két bang lién két
kim loai, cac phén tlr polyme thudng duorc lién két
bang lién két cong héa tri, vat ligu gém thuéng
dwoc lién két bang lién két ion va/hodc cdng hba
tri, va vt lidu compozit ¢ thé dwoc lién két bang
bt ky si két hop ndo cla cac loai lién két trén.
Loai lién két nay cung cép cac diéu kién co ban
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by joining of powder with a binder in the primary
process step, which is followed by material
consolidation by sintering, with or without

infiltration, in  subsequent process steps.
Depending on the final application, both single-
step and multi-step can require one or more
additional post-processingoperations, such as
(including HIP), finishing
machining and others (see further 1ISO 17296-

2[6]), to obtain all the intended properties in the

heat treatments

final product.

AM technology can be used to produce tools,
moulds, and casting patterns, which subsequently
are used in the production of the intended
products. However, in this scenario, it is the
casting patterns, moulds or tools that are
produced by the AM process, not the intended
final product. Therefore, the manufacturing of the
intended final products in these processes should
be considered as being enabled by applications of
AM technology rather than as one of the AM
production processes.

B.3 Additive manufacturing processing

principles
B.3.1 General

There are numerous ways in which units of
material can be joined together to form a part.
Different types of materials are being held
together by different types of atomic bonds:
metallic materials are typically held together by
metallic bonds, polymer molecules typically by
covalent bonds, ceramic materials typically by
ionic- and/or covalent bonds, and composite
materials by any combination of the above
mentioned. The type of bonding provides the most
fundamental conditions for how that type of



nhét d& xac dinh cach loai vat liéu d6 cé thé duoc
két hop trong mét qua trinh bdi d&p. Ngoai loai vat
liéu, qué trinh két hop nay ciing phu thudc vao
dang ma vat liéu duoc dwa vao hé thdng va cach
né dwoc phan phdi dén bé mét noi sé dwoc thém
vao chi tiét. Ddi véi cac qué trinh san xuét bdi dap,
nguyén liéu thd, hay cdn goi 1a feedstock, thwdng
cé thé co dang bot (kho, bdt nhdo hodc huyén
phi), soi, thm, chét léng chav hodc dbi voi
polyme, c6 thé & dang nhya 16ng chwa duwoc déng
ran. Tuy thudc vao hinh thirc, nguyén liéu nay sau
d6 c6 thé dwoc phan phéi tirng 16p trong mot
givrdng bdt, dwoc lang dong béng voi phun, dwoc
ap dung duéi dang cac I6p trong mdt chdng tm,
duwoc lang dong qua mdt dau in, hodc dwoc 4p
dung duéi dang chét 1dng, bét nhdo hodc huyén
phd trong mét thung chira. V6i nhirng kha néng
I&n trong viéc bién dbi c4c loai vat liéu khac nhau,
cac loai nguyén liéu khac nhau va cac phwong
phap phan phdi nguyén liéu khac nhau, cé rét
nhidu nguyén ly c6 thé dwoc sz dung cho cac qua
trinh san xuét bdi dp. Tuy nhién, mac di c6 nhidu
hoat dgng nghién clru va phat trién dang ké trong
finh virc nay trén toan thé gioi, nhung chwa phai
tht ca c4c gidi phép tiém néng da duoc hién thuc
hoa trong mét qua trinh 1am viéc, va tham chi con
it hon @3 tiép can duoc thi trwong. Hinh B.2 dén
Hinh B.5 cung cp cai nhin tdng quan vé céac
nguyén ly qua trinh hién co trén thj trwérng va da
duwoc chirng minh 1a kha thi trong bdi canh cong
nghiép.

B.3.2 Tdéng quan vé nguyén ly xir Iy don bwéc

trong san xuat boi dap

Céc chi tiét dwoc in trong mot hoat dong duy nhét,
trong d6 hinh dang hinh hoc co ban va cac dac
tinh vat liéu co ban clia s&n phdm mong mudn

duwoc dat duwoc déng th&i trong mét hoat doéng.
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material can be joined in an additive process.
Besides the type of material, the joining operation
is also dependent on the form in which the
material is delivered to the system and how it is
distributed to the surface where it is to be added
to the part. For additive manufacturing processes,
the feedstock, the bulk raw material that is fed into
the process, can typically come in the form of
powder (dry, paste or slurry), filament, sheet,
melted, and for polymers also in the shape of
uncured liquid resin. Dependent on the form, the
feedstock can then be distributed layer by layer in
a powder bed, deposited by a nozzle, applied as
layers in a sheet stack, deposited through a print
head, or applied as a liquid, paste or slurry in a
vat. With respect to the great possibilities for
variation in different types of materials, different
types of feedstock and means of distribution of the
feedstock, there is a large number of possible
that additive

manufacturing processes. However, while there

principles can be used for

are significant research and development
activities in this area worldwide, far from all
potential solutions have been realized in a working
process, and fewer still have reached the market.
Figures B.2 to B.5 give an overview of process
principles that are presently available on the
market and have been proven viable in an

industrial context.

B.3.2 Overview of AM single-step processing

principles

The parts are fabricated in a single operation
where the basic geometric shape and basic
material properties of the intended product are

achieved in a single operation simultaneously.
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Viéc loai bo cAu triic hd tro va lam sach ¢6 thé can
thiét. Hinh B.2 dén Hinh B.4 trinh bay tdng quan
vé c&c nguyén Iy xi ly don budc trong san xuét
bdi dap cho vat liéu kim loai, vat lidu polyme va vt
liéu gom.

B.3.3 Tong quan vé cac nguyén tic xi Iy san
xuét bdi dap da bwdc

Céc chi tiét dwge san xuét qua hai hay nhiéu cong
doan, trong d6 cong doan"déu tién thwong cung
c4p hinh dang co ban va c4c cong doan sau cling
cb chi tiét dé dat dwoc cac tinh chét vat liéu co
ban mong mudn. Néu cin, qua trinh co thé két
thic sau cong doan dau tién, do d6 tao ra mdt chi
tiét trong vat ligu compozit, dugrc lién két véi nhau
béng sy két dinh vat liéu. Hinh B.5 m6 ta tong
quan céc nguyén ly qua trinh san xuét bdi dp da
buéc cho cac vat liéu kim loai, gbm, va composit.
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Removal of the support structure and cleaning can
be necessary. Figure B.2 to Figure B.4 represent
overviews of single step AM processing principles
for metallic materials, polymer materials and
ceramic materials.

B.3.3 Overview of AM multi-step processing
principles

The parts are fabricated in two or more operations
where the first t;zpicafly provides the basic
geometric shape and the following consolidates
the part to the intended basic material properties,
If desired, the process can be concluded after the
first operation thus producing a part in a composite
material, joined together by material adhesion.
Figure B.5 represents an overview of multi-step
AM processing principles for metallic, ceramic and

composite materials.
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San xuét bdi dap (AM)

|
¥ +
Qua trinh AM don buéc Qua trinh AM da buéce
= |
| | I ]
Két hop clia cac vat liéu giéng nhau Két dinh clia cac vt lidu khac nhau

| — B |
i Xtz ly thir c&p nhur thiéu két va/ hodc

Hinh B.1 — Nguyén ly cac quy trinh AM don va da bwéc

Additive manufacturing (AM)
|
¥ ¥
Single-step AM processes Multi-step AM processes
I
| I | 1 I
Fusion of similar material(s) Adhesion of dissimilar materials

L
| 1 ]
: Secondary processing
such as sintering and /or infiltration

Figure B.1 — Single-step and multi-step AM process principles
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Hinh B.2 - Tdng quan vé quy trinh cla céng nghé AM mét bwée cho vt liéu kim loai

Type of > Metallic
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I
[ | [ | |
Smt?‘ °f> Melted state Solid state
fusion
Material Filament/wire material Powder material SheeF
feedstock material
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2 ¥ k] Y L] Y
Basic AM Selective deposition Selective fusion of material Fusion of
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c;urf:e . > Electron beam Arc Laser Electron beam Ultrasound
usion
| I I [ | |
i Directed energy depaosition Powder bed fusion S‘heetl
category lamination

b l

l |

|

Figure B.2 ~ Overview of single-step AM processing principles for metallic materials
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Hinh B.3 - Tong quan vé quy trinh ciia cong nghé AM mét bwée cho vit liéu polyme
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Figure B.3 — Overview of single-step AM processing principles for polymer materials
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Figure B.4 - Overview of single-step AM processing principles for ceramic materials
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Figure B.5 — Overview of multi-step AM processing principles for metallic, ceramic and

composite materials
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