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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The proced

e are

described in the ISO/IEC D1rect1ves Part 1.In partlcular the dlfferent approval crlterla needed fpbr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions

the World T

www.iso.or

This docume
with the Euj

rawn to the possibility that some of the elements of this document may)be the subject of
4. ISO shall not be held responsible for identifying any or all such patend rights. Details of
ights identified during the development of the document will be in the Introduction and/or
t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the convenience of users and dogs not
endorsement.

ination of the voluntary nature of standards, the meaning of ISO specific termps and
related to conformity assessment, as well as infermation about ISO's adherence to
rade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
iso/foreword.html.

nt was prepared by Technical Committee.SO/TC 119, Powder metallurgy, in collaboration
opean Committee for Standardization (CEN) Technical Committee CEN/SS M11, Powder

metallurgy, in accordance with the Agreement on.technical cooperation between ISO and CEN (Vlienna

Agreement).

This sixth edlition cancels and replaces the fifth edition (ISO 3252:2019), which has been techrlically

revised.
The main ch
— several 1

Any feedbacl
complete list

inges are as follows:

ew definitions and figures related to forming (3.2) have been added.

x or questionson this document should be directed to the user’s national standards bpdy. A
ing of thes&’bodies can be found at www.iso.org/members.html.
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Introduction

The terms are classified alphabetically under the following categories:

NOTE
These

powders;

forming;

sintering and characteristics of sintered materials;

post-sintering treatments;

p

pwder metallurgy materials.

Additional information on certain terms defined can be found in the standards given in
are listed in the Bibliography.

Notes to entry.

© IS0 2023 - All rights reserved
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INTE

RNATIONAL STANDARD ISO 3252:2023(E)

Powder metallurgy — Vocabulary

1 S

cope

This document defines terms related to powder metallurgy.

Powder metallurgy is the branch of metallurgy which relates to the manufacture of metallic powders,

or of
applic

2 N
Therg

3 1
ISO aj

q

]

— I

3.1
3.1.1

acicullar, adj.

needl

Note 1
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ation of forming and sintering processes. q/
ormative references <,9/
are no normative references in this document. O(b
\Z
erms and definitions 6\

nd IEC maintain terminological databases for use in stan gzation at the following

$0 Online browsing platform: available at https:[{ww&o.org[obp

C Electropedia: available at https:ZZWWW.electl:\gé@ia.orgz

A\Q’$

Terms related to powders

e-like particle form

to entry: See Figure 1.

ders, by the

addresses:

Figure 1 — Acicular

© IS0 2023 - All rights reserved
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3.1.2
agglomerate

several particles adhering together

Note 1 to entry: See Figure 2.

Key
1 grain
2 particle

3 agglomerpte

3.1.3

alloyed powder

Rigure 2 — Diagramatic representation ofgrain, particle and agglomerate

metal powddr consisting of at least two constituents that are partially or completely alloyed with each

other

3.14

angle of reppse

basal angle pf a pile formed by)a powder when freely poured under specified conditions on to a

horizontal syrface

3.1.5
angular, adj

sharp-edged|or roughly polyhedral

Note 1 to entrly{See Figure 3.

© IS0 2023 - All rights reserved
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3.1.6

appa
mass

Note

flowirjg powders.

3.1.7
atom

mean,
[SOU

3.1.8
atom

ISO 3252:2023(E)

Figure 3 — Angu
e

rent density
per unit volume of a powder obtained foll&\@hg specific methods

to entry: For example, ISO 3923-1 relaté@o free-flowing powders and 1SO 3923-2 relate

S

zation

dispefsion of a molten metal ireﬁnrticles by a rapidly moving gas or liquid stream or b

O
O.

CE: ASTM B243-
X

ized meta der

metal powder@ uced by atomization (3.1.7)

3.19

binde¢r &?\

mate

d to non-free-

7 mechanical

iat¥oddad +atho o dar ot o s nvrnacntho aroop ctyronath (2 9 A0 AfF+hn coan oot A
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to counteract

dusting and segregation (3.1.75) of fine particulate mix constituents, and which is expelled during
sintering

Note 1 to entry: In hard metals, it is also used for material (binder metal, usually of lower melting point) added to
a powder mixture for the specific purpose of cementing together powder particles which alone would not sinter

into a

strong body.

Note 2 to entry: Cementing medium is also used in the field of hard metals.

3.1.10
blended powder

powd

er made by blending (3.1.11)

© IS0 2023 - All rights reserved
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3.1.11
blending
thorough intermingling of powders of the same nominal composition

Note 1 to entry: Not to be confused with mixing (3.1.53).

3.1.12
bridging
formation of arched cavities in a powder mass

3.1.13
bulk density
mass per unit volume of a powder under nonstandard conditions

3.1.14
cake
bonded masg of unpressed metal powder

EXAMPLE The condition of a powder mass as it exits an annealing furnace.

3.1.15
carbonyl p(()deer
powder produced by the thermal decomposition of a metal carbonyl

3.1.16
chill-block dooling
process for producing rapidly solidified powders by cooling a thin layer of molten material on { solid
substrate

3.1.17
chopped powder
powder produced by chopping material such as sheét; ribbon, fibre or filament

3.1.18
classificatian
separation of powder into fractions according to particle size

3.1.19
coated powder
powder consjisting of particlesraving a surface layer of different composition

3.1.20
comminute(jl powder
powder produced by fechanical disintegration of solid metal

3.1.21
compactability
encompassing the powder characteristics of compressibitity 31-24), greem Strengtit (3:2.483; edge
retention, and lamination tendency, that relates to the ability of a powder to be consolidated into a
usable green compact (3.2.11)

Note 1 to entry: Compactability is a conceptual term and may be a function of flowability, compressibility and
green strength.

3.1.22

completely alloyed powder

alloyed powder (3.1.3) in which each powder particle has a homogeneous chemical composition being
that of the entire powder

3.1.23
composite powder
powder in which each particle consists of two or more different constituents

4 © IS0 2023 - All rights reserved
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3.1.24
compressibility
capacity of a powder to be densified under an uniaxially applied pressure

Note 1 to entry: The pressure applied is usually a uniaxial pressure in a closed die. Compressibility may be
expressed as the pressure needed to reach a required density or as the density obtained at a given pressure.

Note 2 to entry: See ISO 3927.

3.1.25
compression ratio
ratio of the volume of the loose powder to the volume of the compact made from it

1.26 o)
out (}&

fractipn of a powder nominally within stated particle size limits (0(1/

3.1.2¥ qu’
dehydrided powder O
powder made by removal of hydrogen from metal hydride \%

LN

3.1.28
demiking <(
loss of homogeneity of a powder mix due to excessive mixing ti

3.1.29
dendfitic, adj.
brandh-shaped

Note 1 to entry: See Figure 4.

Figure 4 — Dendritic

3.1.30
diffusion-alloyed powder
partially alloyed powder (3.1.3) produced by means of a thermal process involving diffusion

© IS0 2023 - All rights reserved 5
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3.1.31

dopant

substance added in small quantity to a metallic powder to prevent or control recrystallization or grain
growth either during sintering (3.3.60) or during use of the resultant sintered object

Note 1 to entry: This term is especially used in the powder metallurgy of tungsten.

3.1.32
electrolytic powder
powder produced by an electrolytic process

3.1.33
elutriation
classification|(3.1.18) of a powder through movement of the particles through a fluid medium

EXAMPLE Air classification and liquid classification.

3.1.34
feedstock
mouldable mlixture of metal powder and binder (3.1.9) used for injection mouldingor powder extifusion

3.1.35
fibrous, adj.
having the appearance of regularly or irregularly shaped threads

Note 1 to entrjy: See Figure 5.

Figure 5 — Fibrous

3.1.36

fill factor

<uniaxial pressing> ratio of the height to which a powder fills a die to the height of the compact,
measured after ejection from the die

3.1.37
fines
fraction of a powder that passes through the smallest sieve size used in the sieve analysis (3.1.76)

6 © IS0 2023 - All rights reserved
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3.1.38
flaky, adj.
plate-like particle form

ISO 3252:2023(E)

Note 1 to entry: See Figure 6.

3.1.39
flowgbility
<qualitative term> beh

Note 1 to entry: See ISO 4490 aI@@) 13517.

3.1.40

rate (B.1.41) Q~

Note 1 to ent@r apparent density see ISO 3923-1 and SO 3923-2.
Note 2 tOISQE?y: For flow rate see ISO 4490 and ISO 13517.

flowmeter N\
standardized funne@ cylindrical cup used for the determination of apparent density (3.

aviour of g\dwder when flowing through a funnel of defined dimef

O.

1sion

1.6) and flow

3.1.41
flow rate

time required for a powder sample of standard weight to flow through an orifice in a standard

instrument according t

o0 a specified procedure

[SOURCE: ASTM B243-17]

3.1.42
granular, adj.

approximately equidimensional non-spherical shape

Note 1 to entry: See Figure 7.

© IS0 2023 - All rights rese

rved
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3.1.43
granulation
agglomeratic

3.1.44

hydrogen
loss in weig
time and ten;

Note 1 to enti
only such oxid

3.1.45
hydrogen-ré
oxygen contg
standardized

Note 1 to entr]

3.1.46

S

nt of a powde@
| condition

e

irregular

)

y: Broadly, a measure of t
es as are reducible with

tducible oxygerra

n of fine particles to obtain a coarser pow&@with improved flowability

xO

oF
of metal powder or of a compac@s@gfsed by heating a representative sample for a specified
perature in a purified hydrogen

mosphere

O¢
N

y: See @0 44913,

gen content of the sample when applied to materials contpining
gen and no hydride forming element. See also 1SO 4491-2.

anating from oxygen-bearing constituents reduced by hydrogen hinder

lacking any s

ymmetry

Note 1 to entry: See Figure 8.

© IS0 2023 - All rights reserved
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3.1.47
lubri
matet

3.1.4
mast

alloye
diffic

Note 1

3.1.4
mech
proce

3.1.5
mech
comp
gener

Figure 8 — Irregu%rQ
N

7 N

cant

ial used to reduce inter-particle friction a@e friction between the powder mass ar

B \O
er alloy powder O

d powder (3.1.3) containing a r@ﬁ}vely high concentration of one or more elementg
11t to introduce in their unalloyed‘states

; ©
anical alloying O
ss of alloying in @solid state by high-energy attritor or ball-mill

D

anicall oyed powder

Dsite er (3.1.23) produced by mechanically incorporating other constituent
ally{ luble within the deformable particles of the matrix metal

3.1.5

)

milling
mechanical treatment of metal powder, or metal powder mixtures, as in a ball mill, to alter the size or
shape of the individual particles or to coat one component of the mixture with another

3.1.52
mixed powder

powd

er made by mixing powders, where the constituent powders differing in composition

3.1.53
mixing

thoro

ugh intermingling of powders of two or more materials

© IS0 2023 - All rights reserved

d the tooling

that may be

to entry: The master alloy er is mixed with other powders to produce the required final composition.

s which are
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3.1.54
nodular, adj.
rounded irregular shape

Note 1 to entry: See Figure 9.

)
Figure 9 —&I’&lular
X

3.1.55 ‘\C\Jjt

oversize . O
fraction of a powder sample with partic]@@'z’e larger than any specified upper limit

3.1.56 C)O

oversize particle .
particle larger than any specif'\ per limit

3.1.57

partially alloyed pow Q‘
alloyed powdpr (3.1.3);the particles of which have not reached the completely alloyed state

3.1.58 &?\

particle %‘
unlt Ofpowd r At cannat raadily be S

Note 1 to entry: See Figure 2.

Note 2 to entry: The term “grain” is not synonymous with “particle” and should be used in its normal metallurgical
sense.

3.1.59
particle shape
external geometric form of a powder particle

3.1.60
particle size
linear dimension of an individual particle as determined by analysis with sieves or other suitable means

10 © IS0 2023 - All rights reserved
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3.1.61

particle size distribution

percentage by mass, by numbers or by volume, of each fraction into which a powder sample has been
classified with respect to size

Note 1 to entry: See also [SO 4497.

3.1.62
plasticizer
thermoplastic material used as a binder (3.1.9) for improving formability of powders

ction

isintegration

ticles have a

reaction milling
process of mechanical alloying (3.1.49) in which a reaction takes place between the metal and additives,
the atmosphere or both

3.1.71
reduced powder
powder produced by chemical reduction of a metal compound without melting

3.1.72
sample splitter
device by means of which a previously obtained powder sample is split into representative portions

Note 1 to entry: See also ISO 3954.

©1S0 2023 - All rights reserved 11
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3.1.73

sample thief
device used to draw a representative powder sample from a bulk quantity of powder

Note 1 to entry: See also 1SO 3954.

3.1.74

sedimentation
settling of particles, suspended in a liquid, through the influence of an external force, such as gravity or
centrifugal force

3.1.75

segregation|
unintentiond
chemical con

3.1.76

sieve analys
screen anal
screen class
particle size

series of stai

Note 1 to entr]

3.1.77
sieve set
calibrated se

Note 1 to entr]

3.1.78
slurry
pourable vis

3.1.79
specific sur
<of a powdef

3.1.80
spheroidal,
roughly sphe

Note 1 to entr]

| separation of one or more constituents of a powder, for example, by particlée,s
\position

is

ysis

ification

fistribution (3.1.61), usually expressed as the weight percentage retained upon eac
dard sieves of decreasing size and the percentage passed by thé sieve of finest size

y: See also [SO 4497.

ries of non-magnetic wire-cloth sieves

y: See also ISO 4497.

Fous dispersion of powder in a liquid

face area
> total surface area of the particles per unit mass of powder

hdj.
rical

y: See Figure 10.

Ze or

h of a

12
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3.1.81
sponge powder
poroys, reduced powder (3.1.71) produced by minution of a metal sponge which fis in itself a
cohergent, highly porous metal \0

3.1.82 ‘\C\){‘
spray drying
process for granulating powders by the rapid evaporation of the liquid from the droplefs of a slurry

(3.1.78) O

1. @)
3.1.83 o

tap density
mass [per unit Volume%f\g%owder in a container that has been tapped under specified condlitions

Note 1 to entry: SeQ@ISO 3953.

3.1.8 v
tappitlg a@‘oatus
devicg f%f\t e determination of tap density (3.1.83)

3.1.85
ultrasonically gas-atomized powder

powder produced by a gas atomization (3.1.7) process in which ultrasonic vibration is applied to the gas
jet

3.1.86
ultrasonic gas-atomizing
atomization (3.1.7) process in which ultrasonic vibration is applied to the gas jet

3.1.87
undersize
fraction of a powder sample with particle size (3.1.60) smaller than any specified lower limit

© IS0 2023 - All rights reserved 13
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3.1.88
undersize particle
particle smaller than any specified lower limit

3.2 Terms related to forming

3.21
adaptor
device in which the press tools are mounted outside the press

Note 1 to entry: See Figures 11 and 12.

14 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=ea3dca23dc0581addc647ab56a070b48

(@

ISO 3252:2023(E)

5
< N
S
6
A7
° T8
1 o i 9
2 . [ .
3 N ~ 11
12
° 13
4 : e 14
S 15
(=
0 N = 16
o
Q
) 17
18
19
20
Key
1  upper punch (3.2.92) 11 die plate (3.2.24)
2 dle(3.2.23) 12 clamp ring (3.2.8)
3  lqwerpunch (3.2.57) 13 punch plate (3.2.73)
4  coremod (3.2.18) 14 punchriser (3.2.74)
5 guiderod (3.2.49) 15 socket (3.2.82)
6 filler plate (3.2.41) 16 base plate (3.2.4)
7  upper coupler plate (3.2.90) 17 core rod extension (3.2.20)
8 punch plate (3.2.73) 18 tierod (3.2.85)
9 clampring (3.2.8) 19 lower coupler plate (3.2.55)
10 shrinkring (3.2.79) 20 core rod connector (3.2.19)

NOTE Other types and arrangements exist.

Figure 11 — Tool set and adaptor for a mechanical press

© IS0 2023 - All rights reserved
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lower plate (3.2.56)
lower coupler plate (3.2.55)
level hydraulic press

lower plate (3.2.56)
lower plate (3.2.56)

12 base plate (3.2.4)

13

tie rod (3.2.85)

8
9
10
11
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Key

~
o
o
2
2]
v
o\l —
S VA o
S O AL o
A PR
= o oA o
b(((
o v O 9O
8 | & &
e B
v U U O
Q. Q. Q.
Q. Q. Q. Q.
= B2 =2 B

1
2
3
4

guide rod (3.2.49)

5
6
7

filler plate (3.2.41)
die plate (3.2.24)

Figure 12 — Adaptor for multi

16
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upper punch (3.2.92)
upper punch/3.2.92)
uppep punch (3.2.92)
dfet(3.2.23)

'S

0 O Ul

11
12
13
14

20

punch plate (3.2.73)
clamp ring (3.2.8)
shrink ring (3.2.79)
clamp ring (3.2.8)

lower punch (3.2.57)
lower punch (3.2.57)
lower punch (3.2.57)
core rod (3.2.18)
punch plate (3.2.73)

10 punch plate (3.2.73)

Figure 13 — Tool set for a multi-level hydraulic press

3.2.2
adaptor table
member of the tool set designed to hold the bolster (3.2.79)

© IS0 2023 - All rights reserved
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16
17
18
19
20

clamp ring (3.2.8)
clamp ring (3.2.8)
socket (3.2.82)
socket (3.2.82)
clamp ring (3.2.8)

core rod extension (3.2.20)

17
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3.2.3
back relief

undesired dimensional reduction of the die (3.2.23) in the ejection direction

3.2.4
base plate

part of the tool set adaptor, transferring the force onto the bottom punch(es) into the machine-body and
providing the guide for the lower platens and die

Note 1 to entr

3.2.5

y: See Figures 11 and 12.

blank
pressed, pre

machining, or some other operation to give it its final shape

3.2.6
brown body
<MIM termii

3.2.7
canning
encapsulatio

3.2.8
clamp ring

member of the tool set ring designed to clamp a die (3.2.23), puitch (3.2.72) or a core rod (3.2.18)

Note 1 to entr]

3.29

cold isostat
CIP
isostatic pre

Note 1 to entr]

3.2.10

cold pressin
cold compac
pressing met

3.2.11
compact
green comp
object prepa

sintered, or fully sintered compact, usually in the unfinished condition, requiridg cu

ology> debinded body ready to be sintered

@ (3.2.34) in a metallic container which is usually evacuatedprior to sealing

y: See Figures 11 and 13.

c pressing
bsing at ambient temperature

y: The pressure-transmittinganedium is normally a liquid.
g

ting
al powder using€ither compacting tools or CIP mould at ambient temperature

act
Fedfrom powder by cold-pressing or by injection-moulding

3.2.12
compacting

process of making a compact (3.2.11)

3.2.13
compacting

pressure

specific compacting force related to the projected area of contact with the press punch(es)

3.2.14
composite ¢

ompact

compound compact
metal powder compact consisting of two or more adhering layers, rings or other shapes of different
metals or alloys with each material retaining its original identity

18

tting,

© IS0 2023 - All rights reserved
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3.2.15

compound

feedstock

<MIM terminology> mixture of metal powder, binder (3.1.9) and other additives

3.2.16
consolidation
process in which a powder or compact is densified

3.2.17

continuous-spray deposition
' tallic stream
Curs

memlber of the tool set or mould forming the inner profile of a compacted or-sintered pbject in the
comppction direction

Note 1 to entry: See Figures 11 and 13.

3.2.19
core frod connector
part ¢f the tool set adaptor transmitting the movement of thedmachine for the core rod (3.2.18) to the
tool spt

Note 1 to entry: See Figure 11.

3.2.2D
core rod extension
part gf the tool set adaptation between the core rod connector (3.2.19) and the core rod (3.2.18)

Note 1 to entry: See Figures 11 and 13.

3.2.21
counfer-pressure

top-punch hold-down pressure
pressure at which a compact'is’held between an upper and a lower punch (3.2.57) during § withdrawal
or ejertion process (3.2.32)

3.2.2p
debinding
<MIM terminology> removal of binder (3.1.9) from injection moulded body before sintering (3.3.60)

3.2.28
die
member_of the tool set forming the cavity in which the powder is compacted, or the sintgred object is
re-pressed

Note 1 to entry: See Figures 11 and 13.

3.2.24
die plate
upper plate of the tool set adaptor holding the clamp ring (3.2.8), bolster (3.2.79) and die (3.2.23)

Note 1 to entry: See Figures 11 and 12.

3.2.25

die wall lubrication

lubrication of die wall with solid or liquid lubricant (3.1.47) to eliminate and/or minimize the need for
admixed lubricant to the powder
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3.2.26

double-action pressing
method by which powder is pressed in a die (3.2.23) between two punches moving from opposite
directions into the die cavity

3.2.27

dry-bag isostatic pressing
method of cold isostatic pressing (3.2.9) whereby the flexible mould in which the powder or compact is

placed is rigi

3.2.28
dwell time
period durin

3.2.29
edge streng
ability of the

3.2.30

ejection ene
total energy
(3.2.31) and

3.2.31
ejection for
maximum fo

3.2.32
ejection pro
operation by

3.2.33
ejector

dly mounted

lg which constant pressure is applied to a compact

th
edges of a compact to resist damage

rgy
to eject a green compact (3.2.11) from die (3.2.23), obtained by integration of ejection

displacement curve

Ce
'ce necessary to eject green compact (3.2.11) from die-(3.2.23)

cess
which a compact is pushed out from a die-after completion of pressing

component of a press tool used for the ejection/of a compact from the die (3.2.23)

3.2.34
encapsulati
enclosing a p

3.2.35
explosive cd
high-energy

3.2.36

feed shoe
part of the ¢
bottomed p

bn
owder or a compact in.a;thin-walled container

mpaction
consolidatiof¥by means of a detonation shock wave

bmpacting (3.2.12) press that delivers powder to the die cavity, usually by sliding an

wder container aver the open tap of the die ('% 2 ??)

Note 1 to entr

3.2.37
fill
quantity of p

3.2.38
fill height

y: See Figure 14.

owder required to charge a die (3.2.23)

force

open

distance between the lower punch face and the top of the die body in the fill position (3.2.39) of the
press tool set

20
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3.2.39

fill position

position of the press tool set which allows the introduction of the desired amount of powder into the die
cavity

3.2.40
fill volume
volume of the die cavity at the fill position (3.2.39)

3.2.41
filler plate
plate positioned over the die upon which the feed shoe rests

Note 1 to entry: See Figures 11 and 12.

3.2.4p
floating die
die (3.2.23) that is able to move freely in the direction of pressing in order*to create a glouble-action
pressing (3.2.26) effect

Note 1 to entry: Generally, the die is supported by a spring.

3.2.48
fork
part of the tool set pressing adaptor, used in connection with the wedge (3.2.100) for th¢ compaction
and u(Lcovering of multi-sectional objects

3.2.44
formjng
process in which a powder is transformed into ajeoherent body of the required shape

3.2.4p
green
pressed or injection-moulded but unsintered

3.2.4p
green density
mass [per unit volume of an_unsintered compact

3.24
green machining
machjning of a unsintered compact to a predetermined shape

3.2.48
green strength
mechpnical'strength of an unsintered compact

Note 170 entry: This may be measured by radial crushing (see IS0 2739] or transverse rupture (see 1SO 3995).

3.2.49

guide rod

column

part of the tool set adaptor guiding the moving parts of the upper part of the tool set with the die plate
in the compacting direction

Note 1 to entry: See Figure 11 and 12.

©1S0 2023 - All rights reserved 21


https://standardsiso.com/api/?name=ea3dca23dc0581addc647ab56a070b48

ISO 3252:2023(E)

3.2.50

hot isostatic pressing

HIP

isostatic pressing (3.2.52) at elevated temperature activating the phenomena of diffusion and creep

Note 1 to entr

3.2.51

y: The pressure-transmitting medium is normally a gas.

hot pressing
pressing of a powder or compact, normally uniaxially, at elevated temperatures thus activating the
phenomena of diffusion and creep

3.2.52

isostatic pr¢
pressing of 2
mould conta

3.2.53
lamination
defect(s) rou|

Note 1 to ent
forces during

3.2.54
lifting rod

rssing
powder or a compact by subjecting its surface or the surface of the flexible)part
ning it, to nominally equal pressure from every direction

crack
ghly parallel to the punch faces of the part

I'y: These defects usually occur when powder is compressed tohigh density and the rela
pressure release exceed the binding force between the particles:

member of the tool set bringing the lower punch (3.2.57) into théfilling position

3.2.55
lower coupl
part of the ta

Note 1 to entr]

3.2.56
lower plate
movable plat

Note 1 to entr]

3.2.57
lower punch

br plate
ol set adaptor transmitting the movement of the machine lower ram to the tool set

y: See Figures 11 and 12.

e of the adaptor for connecting a lower punch (3.2.57)

y: See Figure 12.

|

bf the

xation

member of the tool set elosing the die (3.2.23) from below and transmitting the pressure to the p¢wder

or the sinter
Note 1 to entr

3.2.58
lower ram

bd compenent

y: See\Figures 11 and 13.

ram of a press acting on the pressing tool from below

3.2.59

metal injection moulding

MIM

method of forming (3.2.44) by the injection of a plasticized mixture of metallic powder(s) and binder(s)

(3.19) into a

3.2.60
mould

mould

<in metal or powder injection moulding> confining rigid form into which the powder and binder

mixture is fo

22

rced, and the configuration of which forms the surfaces of the green (3.2.45)
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3.2.61
mould
<in isostatic compacting form> confining flexible form in which powder is isostatically-compacted

3.2.62
multiple-cavity tool
tool set that produces two or more compacts in each pressing cycle

3.2.63

multiple pressing

method of pressing whereby two or more compacts are produced simultaneously in separate die
cavities

3.2.6

multi-level tool adaptor
tool adaptor having several independently controllable plates, on the upper or lowerside of the adaptor,
each holding a separate punch

3.2.6p
neutyal zone
zone |n a compact in which the stresses imposed by opposing punches‘are in equilibrium

3.2.6p
overfill
powder filling sequence pushing the powder up into the feed'shoe (3.2.36) to ensure propey filling

Note 1 to entry: see Figure 14.

Key

1 step?

2 step2

3 feed shoe

NOTE Before filling commences, the lower punch is positioned to allow excess powder to enter the die.

Before removal of the feed shoe, the die or the lower punch (and/or core rod) is moved to force excess powder
back into the feed shoe, ensuring a good fill.

Figure 14 — Overfill

3.2.67
plasticized-powder extrusion
method of forming a plasticized mixture of powder and binder (3.1.9) by powder extrusion
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3.2.68

powder rolling

process in which a powder is introduced between a pair of rotating rolls which cause the powder to be
compacted into a continuous, coherent strip

3.2.69
preform
blank (3.2.5) intended to be subject to deformation and densification (3.4.2) involving change of shape

3.2.70

pressing
process in which a powder held in a die (3.2.23) or other container is subjected to an external force in
order to densify the powder and produce a compact of prescribed shape and dimensions

3.2.71
pressing crack
crack formed in a compact during the pressing cycle

3.2.72
punch
item of a too] set used to apply pressure to the powder or object

3.2.73
punch plate
part of the tdol set adaptor supporting a punch (3.2.72)

Note 1 to entrjy: See Figures 11 and 13.

3.2.74

punch riser
part of the tpol set adaptation connecting a punch plate (3.2.73) to a socket in order to increase the
height of the[assembly for a punch (3.2.72)

Note 1 to entrjy: See Figure 11.

3.2.75
sandwich die
split die (3.2.B3) consisting of discs perpendicular to the pressing direction

3.2.76
segmented gdie
die (3.2.23) fpbricated by/the’assembly of several die segments within a retaining shrink ring (3.279

~
\O
—

3.2.77

segmented punch
set of punchep (312.72) used to give various filling and compacting heights when producing two-st¢pped
or multi-stefped compacts

3.2.78
shaping
<in hardmetal industry> achievement of a desired geometry before final sintering

3.2.79

shrink ring

bolster

member of the tool set designed to hold the die

Note 1 to entry: See Figures 11 and 13.

3.2.80
single-action pressing
method by which a powder is pressed in a stationary die between one moving and one fixed punch
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3.2.81
skeleton
porous compact or sintered object intended for infiltration (3.3.31)

3.2.82
socket
part of the tool set adaptation connecting the assembly for a punch (3.2.72) to the plate of the adaptor

Note 1 to entry: See Figures 11 and 13.

3.2.83
split die

52:2023(E)

die (3
3.2.8

2.23) made in two or more sections that are separated to remove the compact

A

spring back

incre
Note 1

3.2.8
tiero
part g
plate

Note 1

3.2.8
tool s

hse in dimensions of a compact after ejection from a die (3.2.23)

to entry: See also ISO 4492.
b
d
f
to entry: See Figure 11 and 12.

b
et

the tool set adaptor connecting and transferring the motietof the lower coupling plate to the die

assembly of tooling items used for the production of a specific powder product by the process of

comp

Note 1
to mo

3.2.8
unde

icting (3.2.12) or re-pressing (3.4.7)

to entry: The tool set may include dies; punches and core rods (3.2.18) but excludes press fit
e than one product.

7
rcut forming

forming a compact in a shape(which requires horizontal splitting of the tool die

3.2.8

undeffill

pow

r filling sequénge displacing the powder down into the die cavity after filling to mini

spillage

Note 1 to entrysSee Figure 15.

fings common

mize powder
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[
\

Key
1 stepl
2 step2

NOTE Aff
alower level i

3.2.89
uniaxial pre
pressing of a

3.2.90

upper coupler plate

part of the ta
Note 1 to entr

3.291
upper plate
movable plat

Note 1 to entr]

[
\

er filling the die and removing the feed shoe, the lower punch or die is moved to transfer pow
h the die, thus avoiding spillage of powder when processing commences.

Figure 15 — Underfill

ssing
powder in such a manner that the’applied force is along a single axis

ol set adaptor transnritting the movement of the machine upper ram to the tool set

y: See Figures 11 and12.

e of the'adaptor for connecting an upper punch (3.2.92)

y: See Figure 12.

3.2.92

upper punch
member of the tool set closing the die (3.2.23) from the top and transmitting the pressure to the powder
or sintered component

Note 1 to entry: See Figures 11 and 13.

3.2.93
upper ram

ram of a press acting on the pressing tool from above

3.2.94

vibration-assisted compaction
compaction of a powder using an oscillating punch (3.2.72) or punches

26
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3.2.95
vibration-assisted filling
filling of a powder into a mould or die (3.2.23) which is subjected to vibration

3.2.96
volume filling
metering of a powder charge into a die (3.2.23) by setting the depth of fill (3.2.37)

3.2.97
warm compaction
consolidation (3.2.16) of a pre-heated powder in a pre-heated die

3.2.9

warm pressing
warm compacting
pressing metal powder using heated powder and heated compaction tools to gét higher [density than
obtaiped by cold pressing (3.2.10)

3.29
warm-die compaction
consofidation (3.2.16) of an unheated powder in a pre-heated die

3.2.100
wedge

part ¢f the tool set pressing adaptor, in connection with the)fork (3.2.43), enabling the corhpaction and
the ejection of multi-sectional objects

3.2.191
weight filling
metering of a powder charge into a die (3.2.23) by weighing the powder

3.2.102

wet-hag isostatic pressing
methgd of cold isostatic pressing (3.2.9))whereby the flexible mould containing the powder or compact
is immersed in the pressure transmitting medium

3.2.193
withdlrawal position
position of the tool set atthe' end of the withdrawal process (3.2.104)

3.2.104
withdrawal process
operdtion by which a die (3.2.23) descends over a fixed lower punch (3.2.57) to free the compact

3.3 |Terms related to sintering and characteristics of sintered materials

3.3.1
activated sintering
sintering process during which the rate of sintering is increased

EXAMPLE Addition of a substance to the powder or under the influence of the sintering atmosphere (3.3.61).

3.3.2
A-pore
<hardmetals> pore below 10 um in size

Note 1 to entry: See also ISO 4499-4.

©1S0 2023 - All rights reserved 27


https://standardsiso.com/api/?name=ea3dca23dc0581addc647ab56a070b48

ISO 3252:2023(E)

3.3.3

apparent hardness
hardness of a sintered material (3.5.10) measured under specified conditions so as to include the effects

of porosity

Note 1 to entry: See also [SO 4498.

3.3.4

batch furnace
furnace designed to sinter separate batches without continuous transport

EXAMPLE

A bell or box furnace.

3.3.5

batch sinterfing

sintering of
is controlled

3.3.6
binder metd

batch of parts in a furnace in which the batch is stationary and the temperature of
to give the required preheating, heating and cooling cycle

1

Wwhich

<hardmetal industry> metallic binder phase (3.3.7) that has a lower melting point than the other phases

of a heterogs

3.3.7

binder phase

<hardmetal
phases

3.3.8
binder rem
thermal or c

3.3.9
blistering
formation of
in-situ depos

3.3.10
B-pore
<hardmetals

Note 1 to entr]

3.3.11
bubble-poin
minimum prj
first bubble

neous sintered material (3.5.10)

ndustry> phase in a heterogeneous sintered material{3.5.10) that binds together the

val
emical process whereby the binder is removed from a metal injection moulded part

blisters on the surface of a sintered object as a result of intensive evolution of gas or
ition of soot

> pore from 10 pm.e 25 pm in size

y: See also ISO4499-4.

t pressure
esstiré needed to force a gas to pass through a liquid-impregnated object to produ

other

by the

re the

Note 1 to entry: See also [SO 4003.

Note 2 to entry: It is mainly a function of the maximum pore size (3.3.46) of the object.

3.3.12
carburizing

<hardmetal industry> production of a carbide due to a reaction between carbon and metal or carbon
and metal oxide

3.3.13
closed pore

pore not communicating with the surface

28
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3.3.14
closed porosity
ratio of the volume of the closed pores (3.3.13) to the total volume of a porous object

Note 1 to entry: See also ISO 2738.

3.3.15

communicating pore

interconnected porosity

network of mutually connected pores that may or may not extend to an exterior surface

[SOURCE: ASTM B243-17]

3.31
contipuous furnace
furnace permitting continuous transport of the compacts through the furnace

3.3.17Y
contipuous sintering
sinterfing in a furnace with zones for dewaxing (3.3.21), preheating, heating and cooling tHrough which
the mfaterial to be sintered is made to pass continuously, either smoothly or stepwise

3.3.18
C-un¢ombined carbon pore
<hardmetals> clustered pores caused by the removal of carben during the metallographiq preparation
of thg material

Note 1 to entry: See also ISO 4499-4.

3.3.19
density
mass|divided by volume, the volume also including the volume of the voids in the material

3.3.2D
density distribution
quantification of any density (3.3<19) variation existing within a compact or sintered objec

=T

3.3.21
dewaxing

burntoff

remoyal of organic additives from a compact by heating

Note 1 to entry: Binders and lubricants are examples of organic additives.

3.3.2p
diffusion porosity
porogity-created by diffusion of one constituent material into another

Note 1 to entry: For example, the Kirkendall effect.

3.3.23
dimensional change
change in dimensions of an object that occurs as a result of sintering

3.3.24
discoloring
surface quality of sintered body, not showing metallic colour due to surface oxidation
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3.3.25
fluid perme

ability

measure of the amount of liquid or gas flowing through a porous object per unit of time, as determined
under specified conditions

Note 1 to entr

3.3.26
frosting

y: See also ISO 4022.

defective surface quality of sintered body, looks like frosted due to reduction of oxidized surface during
delubrication

3.3.27

gas pressur
process for {
pressing (3.2

3.3.28
getter
material use
from the sint

3.3.29
growth

e sintering
he production of powder metallurgy parts comprising sintering followed by hot isg
50) in the same furnace chamber in order to eliminate residual porosity

1 in a sintering process for the purpose of absorbing or chemically binding those subst
pring atmosphere (3.3.61) that are damaging to the final product

increase in dimensions of a compact as a result of sintering (3.3.60)

Note 1 to entr]

3.3.30
infiltrant
metal or allo

3.3.31

infiltration
process of fi
point than th

Note 1 to entr]

3.3.32
liquid-phasg
sintering (3.3
that a liquid

3.3.33
loose-powd
gravity sint

y: See also ISO 4492.

I to be filled into the pores of an unsintered or sintered object

ling the pores of an unsintered or sintered object with a metal or alloy of lower m|
at of the object

y: Infiltration can be carried out as a separate operation or in combination with sintering.

e sintering
.60) of a povuder or compact containing at least two constituents, under condition
bhase is forfimed

er sintering

static

ances

elting

such

bring

sintering of uncompacted powder

3.3.34

melt-off pore
pore appeared by melt-off of low melting point alloying constituent

3.3.35

mesh belt furnace

furnace thro

3.3.36

ugh which the components are continuously transported by means of a mesh belt

mutually interconnected porosity
system of mutually accessible interconnecting pores

30
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3.3.37
neck formation
development of a necklike bond between particles during sintering

3.3.38
oil content
amount of oil contained in an oil-impregnated object

EXAMPLE An oil-retaining (self-lubricating) bearing.

Note 1 to entry: See also ISO 2738.

3.3.3p
open(pore
pore ¢ommunicating with the surface

3.3.4p
open|porosity
ratio pf the volume of the open pores (3.3.39) to the total volume of a porops,object

Note 1 to entry: See also ISO 2738.

3.341
overgintering
sinteffing at too high a temperature and/or for too long a.time such that deterioratiorn} of the final
propdrties results

3.3.42
oxidg network
continuous or discontinuous oxides that follow prior particle boundaries

3.3.438
packing material
any njaterial in which compacts are embedded in order to separate and protect them during presintering
(3.3.90) or sintering

3.3.44
pore
inherpnt or induced cavitywjithin a particle or within an object

3.3.45p
pore{forming mateérial
substhnce included in a powder mixture which volatilizes during sintering and thereby produces a
desired kind afid'degree of porosity in the finished compact

3.3.4p
pore size
lineardimenstorrof am individual pore, determined by geometric amatysis or physicat tests

3.3.47
pore size distribution
percentage by numbers or by volume of each classified pore size which exists in a material

3.3.48
porosity
ratio of the volume of all the pores to the total volume of a porous object

3.3.49
porosity structure
pattern of the pores in a material, characterized by the shape, size and distribution of the pores
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3.3.50

presintering
heating of a compact at a temperature below the required final sintering temperature (3.3.63)

3.3.51

pressure sintering
sintering with simultaneous application of normally uniaxial pressure

3.3.52
pusher furn

ace

furnace in which the components, packed into sinter trays, are transported through the furnace by a

pushing syst

cm

3.3.53
radial crush
breaking str
cylinder

Note 1 to entr]

3.3.54

rapid burn-
accelerated 1
oxidizing atn

3.3.55

ing strength
ength, determined by the application of a diametral compressive force, of a.sintered h

y: See also [SO 2739.

pff
emoval of organic additives in a separate zone of the sintéxing furnace, usually unc
hosphere

reaction sintering

process whe

3.3.56

relative den
ratio, usually
material in t

3.3.57
shrinkage
decrease in ¢

Note 1 to entr]

3.3.58

sinter harde
thermal prog
predominan{

[SOURCE: AS

rein at least two constituents of a powder mixture react during sintering

sity
r expressed as a percentage, of the density of a porous object to the density of the
e pore-free state

imensions of a compactas-a result of sintering

y: See also ISO 4492,

ning
ess in whi¢h-a ferrous product is sintered and then cooled at a rate sufficient to prog
ly martensitic microstructure

TMB243-17]

ollow

ler an

same

luce a

3.3.59
sinter skin

surface layer that may be formed on a sintered object during sintering (3.3.60) and has properties
different from those of the inner parts of the object

3.3.60
sintering

thermal treatment of a powder or compact, at a temperature below the melting point of the main
constituent, for the purpose of increasing its strength by the metallurgical bonding of its particles

32
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