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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 Dlrectlves Part 1.In partlcular the dlfferent approval cr1ter1a needed fpbr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

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
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions [related to conformity assessment, as well as information about ISO's adherence fo the
World Trade|Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the follpwing
URL: www.ido.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 119, Powder metallurgy.

This fifth edjtion cancels and replaces the fourth edition (ISO 3252:1999), which has been techrlically
revised.

The main chganges compared to the previgus.edition are as follows:
— addition|of the mandatory Clause 2 (Normative references);
— addition|of terms in current use.

Any feedback or questions or-this document should be directed to the user’s national standards bpdy. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The terms are classified alphabetically under the following main headings:

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.
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INTERNATIONAL STANDARD

ISO 3252:2019(E)

Powder metallurgy — Vocabulary

1 Scope

This document defines terms relating to powder metallurgy. Powder metallurgy is the branch of
metallurgy which relates to the manufacture of metallic powders, or of articles made from such
powders with or without the addition of non-metallic powders, by the application of forming and

sinte] Ing processes.

2 Normative references

Therg are no normative references in this document.

3 Terms and definitions ;\\GJ

ISO apd IEC maintain terminological databases for use in standaréization at the following

et

$0 Online browsing platform: available at https:[[ww%ig.orgZObp
EC Electropedia: available at http:ZZWWW.electropeggﬁ\}orgz

]

&
3.1 |Terms relating to powders Q}@
3.1.1 B
acicullar

needle-shaped

Note 1 to entry: See Figure 1.

addresses:

Figure 1 — Acicular

© IS0 2019 - 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 of grain, particle and agglomerate

metal powdér consisting of at least twdiconstituents 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

sharp-edged|or roughly polyhedral

Note 1 to entrly

dn
P
P
b
&
T
P

.U.)
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3.1.6
appa
mass

Note
flowir]

ISO 3252:2019(E)

Figure 3 — Angu
S
%
rent density

per unit volume of a powder obtained follo-@ specific methods

to entry: For example, ISO 3923-1 relate@o free-flowing powders and 1SO 3923-2 relate
g powders. N~
QS)

dispe

atom
meta

o
zation *.
sion of a molten metal ir&@articles by a rapidly moving gas or liquid stream or b

O

zed metal der
powder uced by atomization (3.1.7)

d to non-free-

7 mechanical

o counteract

dusting and segregation (3.1.75) of fine particulate mix constltuents 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
powder made by blending (3.1.11) powders

© IS0 2019 - 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
conceptual term, encompassing the powder characteristics of compressibitity (3-1-24), greem strength
(3.2.47), edge retention, and lamination tendency, that relates to the ability of a powder to be
consolidated into a usable green compact (3.2.13)

Note 1 to entry: Compactability 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 2019 - 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

3.1.26 &)
cut (]/Q'\

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
of brgnched shape

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

© IS0 2019 - 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
moldable mikture of metal powder and binder (3.1.9) used for injection mouldig ot powder extrysion

3.1.35
fibrous
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 2019 - All rights reserved
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3.1.38

flaky

platelike shape

Note 1 to entry: See Figure 6.

3.1.3
flows
qualit

dimension @ .

Note 1 to entry: See ISO 4490 ar@@) 13517.
3.1.40 O
flowmeter

stand|
rate (|

Note 1

O
D \j;\'
bility U
ative term describing the behgdour of a powder when flowing through a funn

N\
ardized funne@ cylindrical cup used for the determination of apparent density (3.
B.1.41)

to ent@r apparent density see ISO 3923-1 and 1SO 3923-2.

b] of defined

1.6) and flow

Note 3 t%qzjy For flow rate see ISO 4490 and ISO 13517.
3.1.41
flow rate

time required for a powder sample of standard weight to flow through an orifice in a standard
instrument according to a specified procedure

[SOURCE: ASTM B243-17]

3.1.42
granular
approximately equidimensional nonspherical shape

Note 1 to entry: See Figure 7.

© IS0 2019 - All rights reserved
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3.1.43
granulation
agglomeratic

3.1.44

hydrogen1
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
irregular

S

of metal powder or of a compact
perature in a purified hydroger@) osphere

nt of a powde
| conditions

v
&

n of fine particles to obtain a coarser powd

y: Broadly, a measure of th
es as are reducible with h@gen and no hydride forming element. See also ISO 4491-2.

tducible oxygen \%

y: See @ 4491-3,

ith improved flowability

4\
xO

ed by heating a representative sample for a specified

-

gen content of the sample when applied to materials contpining

O‘

anating from oxygen-bearing constituents reduced by hydrogen inder

lacking any s

ymmetry

Note 1 to entry: See Figure 8.
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3.1.47Y
lubricant

| o
Figure 8 — Irregu%
QO

o)

material used to reduce inter-particle friction an.d\@% friction between the powder mass and the tooling
3

3.1.48 \Q
master alloy powder
alloyed powder (3.1.3) containing a re ly high concentration of one or more elementq that may be

difficplt to introduce in their unalloy tates

Note 1 to entry: The master alloy @er is mixed with other powders to produce the required final composition.

3.1.49

mechanical alloying
process of alloying in %\@

3.1.50

generall%

31.519

O

olid state by high-energy attritor or ball-mill

QO

mechanically ed powder
compgsite @r (3.1.23) produced by mechanically incorporating other constituents which are
lub

le within the deformable particles of the matrix metal

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

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

3.1.53
mixing

thorough intermingling of powders of two or more materials

© IS0 2019 - All rights reserved 9
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3.1.54
nodular
of rounded irregular shape

Note 1 to entry: See Figure 9.

N
Figure 9 — Nggﬂlar

xO
3.1.55 ) c\)jt

oversize \\

fraction of a powder sample with particle sizelarger than any specified upper limit

.

oversize particle
particle larger than any specified@per limit

3.1.56
QO

3.1.57 N

partially allpyed powdegQ

alloyed powdpr (3.1.3), the‘particles of which have not reached the completely alloyed state

¥
3.1.58
particle &?‘é

unit of powd t cannot readily be subdivided by the usual separation processes

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 2019 - 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.

© IS0 2019 - 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 particle 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

rical

y: See Figure 10.

Ze or

h of a

12
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Figure 10 — Spher({le

3.1.8
spong
porou
coher]

3.1.8
spray
proce
(3.7

3.1.8
tapd
mass

I
e powder

A

drying
8)

B
Ensity
per unit volume o

s, reduced powder (3.1.71) produced by .
ent, highly porous metal H

ss for granulating powders by

Q
Ko

¥

minution of a metal sponge which

xO
X

rapid evaporation of the liquid from the drople

™

is in itself a

ts of a slurry

é}?wder in a container that has been tapped under specified condlitions

Note 1

to entry: See %O 3953.
49

3.1.8 \e
tappitlg ap s
devicg f(l{ determination of tap density (3.1.83)

31.869

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 2019 - All rights reserved 13
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3.1.88
undersize particle
particle smaller than any specified lower limit

3.2 Terms relating to forming

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

Note 1 to entry: See Figure 11.

14 © IS0 2019 - All rights reserved
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/

1 2
RN
/
4
5
14 6
3
9
7
8
11
3
13
12
10
Key
1 dle 8 inner lower punch
2 upper punch 9  corerod
3 column 10 base plate (lower coupler plate)
4  bplster 11 fork
5 die plate 12 lifting rod
6 clamp ring 13 punch plate
7  wedge 14 adaptor table

NOTE Other types and arrangements exist.
Figure 11 — One type of withdrawal tool set (3.2.78) and press adaptor (3.2.1)

3.2.2
adaptor table
member of the tool set designed to hold the bolster (3.2.6)

Note 1 to entry: See Figure 11.

© IS0 2019 - All rights reserved 15
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3.2.3
back relief

019(E)

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

3.2.4
base plate

lower coupler plate
part of the tool set adaptor transmitting the movement of the machine lower ram to the tool set

Note 1 to entr

3.2.5

y: See Figure 11.

blank
pressed, pre

sintered, or fully sintered compact, usually in the unfinished condition, requiring.c

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

3.2.6
bolster
shrink ring

member of the tool set designed to hold the die (3.2.23)

Note 1 to entr]

3.2.7
brown body
<MIM termiy

3.2.8
canning
encapsulatio

3.2.9
clamp ring

y: See Figure 11.

ology> debinded body ready to be sintered

1 (3.2.34) in a metallic container which is ustrally evacuated prior to sealing

member of the tool set ring designed to clamp a‘die (3.2.23), punch or a core rod (3.2.20)

Note 1 to entr]

3.2.10

cold isostat
CIP
isostatic pre

3.2.11

cold pressin
cold compad
pressing met

y: See Figure 11.

c pressing
5sing at ambiepttemperature, the pressure-transmitting medium normally being a li
4

ting
al powder using either compacting tools or CIP mold at ambient temperature

tting,

guid

3.2.12
column

part of the tool set adaptor guiding the moving parts of the tool set (die plate (3.2.24) and base plate
(3.2.4)) in the compacting direction

Note 1 to entry: See Figure 11.

3.2.13
compact

green compact
object prepared from powder by cold-pressing or by injection-moulding

3.2.14
compacting

process of making a compact (3.2.13)

16
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3.2.15
compacting pressure
specific compacting force related to the projected area of contact with the press punch(es)

3.2.16

composite compact

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

3.2.17
compound
feed stock

proceiss for the production of a solid object by atomizing a molteri-or partially molten meftallic stream
, before solidification, impinges on a substrate, where solidification subsequently ocgurs

er 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 Figure 11.

3.2.21
counfer-pressure

top-punch hold-down pressure
presspre at which a compact is held between an upper and a lower punch (3.2.53) during § withdrawal
or ejertion process (3.2.32)

3.2.2
debinding
<MIM terminology> remove binder (3.1.7) from injection moulded body before sintering (3.3.60)

3.2.2
die

memlber of thetool set forming the cavity in which the powder is compacted or the sintgred object is
re-pressed

Note Lto-entry: See Figure 11

3.2.24
die plate
upper plate of the tool set adaptor holding the clamp ring (3.2.9), bolster (3.2.6) and die (3.2.23)

Note 1 to entry: See Figure 11.

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

© IS0 2019 - All rights reserved 17
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3.2.26

019(E)

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 (3.2.10) whereby the flexible mould in which the powder (or compact)
is placed is rigidly mounted

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

lg which constant pressure is applied to a compact

th
edges of a compact to resist damage

rgy
to eject a green compact (3.2.13) from die (3.2.23), obtained by integration of ejection

displacement curve

Ce
'ce necessary to eject green compact (3.2.13) 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

pmpacting (3.2.14) 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 12.

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

18
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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

floating die
die (3.2.23) that is able to mave freely in the direction of pressing in order to create a double-action
pressing (3.2.26) effect

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

3.2.42
fork
part of the tool set pressing adaptor, used in connection with the wedge (3.2)90) for the corhpaction and
uncovering of multi-sectional objects

3.2.48
forming
process in which a powder is transformed into a coherent body of the required shape

3.2.4¢4
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 compdctto a predetermined shape

3.2.4
green strength
mechpnical strength of ap’unsintered compact

Note 1 to entry: This)mdy be measured by radial crushing (see ISO 2739) or transverse rupture (see ISO 3995).

3.24

hot iJostaticpressing
HIP

isostdtic_pressing (3.2.50) at elevated temperature, thus activating the phenomena of diffusion and
creep, the pressure-transmitting medium normally being a gas

3.2.49

hot pressing

pressing of a powder or compact, normally uniaxially, at elevated temperatures thus activating the
phenomena of diffusion and creep (pressure sintering (3.3.51))

3.2.50

isostatic pressing

pressing of a powder (or a compact) by subjecting its surface or the surface of the flexible part of the
mould containing it, to nominally equal pressure from every direction
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3.2.51
lamination crack
defect(s) roughly parallel to the punch faces of the part

Note 1 to entry: These defects usually occur when powder is compressed to high density and the relaxation
forces during pressure release exceed the binding force between the particles.

3.2.52
lifting rod
member of the tool set (pin) bringing the lower punch (3.2.53) into the filling position

Note 1 to entry: See Figure 11.

3.2.53
lower punch
member of the tool set closing the die (3.2.23) from below and transmitting the pressure-to ‘the p¢wder
or the sinter¢d component

Note 1 to entrfy: See Figure 11.

3.2.54
lower ram
ram of a pregs acting on the pressing tool from below

3.2.55
metal injection moulding
MIM
method of foyming (3.2.43) by the injection of a plasticized mixture of metallic powder(s) and binder(s)
(3.1.7) into ajmould

3.2.56
mould
<in metal of powder injection moulding> confining rigid form into which the powder and binder
mixture is forced, and the configuration of wiiich forms the surfaces of the green (3.2.44)

3.2.57
mould
<in isostatic fompacting form> confining flexible form in which powder is isostatically compacted

3.2.58
multiple-cayity tool
tool set that produces twe0r/more compacts in each pressing cycle

3.2.59
multiple pressing
method of presSing whereby two or more compacts are produced simultaneously in separate die
cavities

3.2.60

multi-level tool adaptor

tool adaptor having several independently controllable plates, on the upper or lower side of the adaptor,
each holding a separate punch

3.2.61
neutral zone
zone in a compact in which the stresses imposed by opposing punches are in equilibrium

3.2.62
overfill
powder filling sequence pushing the powder up into the feed shoe (3.2.36) to ensure proper filling

Note 1 to entry: see Figure 12.
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3 \
2
- 2
Key
step 1
step 2
feedshoe
NOTE Before filling commences, the lower punch is positioned, to{allow excess powder to [enter the die.

Befor¢ removal of the feed shoe, the lower punch (and/or core rod) isymeved to force excess powdet back into the
feed shoe, ensuring a good fill.

Figure 12 — Qyerfill

3.2.68
plastjcized-powder extrusion
methgd of forming a plasticized mixture of powder and binder (3.1.9) by powder extrusion

3.2.64
powder rolling
process in which a powder is intreduced between a pair of rotating rolls which cause the powder to be
comphcted into a continuous,ceherent strip

3.2.6p
prefdrm
blank|(3.2.5) intended to be subject to deformation and densification (3.4.2) involving charlge of shape

3.2.6p
presging
process inwhich a powder held in a die (3.2.23) or other container is subjected to an extgrnal force in
order|to/densify the powder and produce a compact of prescribed shape and dimensions

3.2.6
pressing crack
crack formed in a compact during the pressing cycle

3.2.68
punch
item of a tool set used to apply pressure to the powder or object

3.2.69
punch plate
part of the tool set adaptor supporting a punch (3.2.68)

Note 1 to entry: See Figure 11.
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3.2.70

sandwich die
split die (3.2.76) consisting of discs perpendicular to the pressing direction

3.2.71

segmented die
die (3.2.23) fabricated by the assembly of several die segments within a retaining bolster or shrink

ring (3.2.6)
3.2.72

segmented punch

ed or

set of punch
multi-steppe

3.2.73
shaping
<in hardmet

3.2.74
single-actio
method by W

3.2.75
skeleton
porous comp

3.2.76
split die
die (3.2.23) 1

3.2.77
spring back

s used to give various filling and compacting heights when producing two-stepy
d compacts

h] industry> achievement of a desired geometry before final sintering

h pressing

hich a powder is pressed in a stationary die between one moving.and one fixed punc

act or sintered object intended for infiltration (3.3.31)

nade in two or more sections that are separated to remove the compact

increase in dimensions of a compact after ejectidon from a die (3.2.23)

Note 1 to entr]

3.2.78

tool set
assembly of
compacting (|

Note 1 to entr
to more than

3.2.79
undercut fo

y: See also [SO 4492.

tooling items used. for the production of a specific powder product by the proc
3.2.14) or re-pressing (3.4.7)

y: The tool set'may include dies, punches and core rods (3.2.20) but excludes press fittings co
ne product!

Fming

forming a co

mpact of a shape which requires horizontal splitting of the tool die

bss of

mmon

3.2.80
underfill

powder filling sequence displacing the powder down into the die cavity after filling to minimize powder

spillage

Note 1 to entr

22

y: See Figure 13.
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\,_x
\h

\[\J
N\

1 sgepl
2 step?2

NOTE After filling the die and removing the feed shoejithe lower punch is retracted to transf¢r powder to a
lower |level in the die, thus avoiding spillage of powder whel processing commences.

Figure 13 — Underfill

3.2.8]L
uniaxial pressing
pressing of a powder in such a manner that the applied force is along a single axis

3.2.8p
uppefr punch
member of the tool set cleSing the die (3.2.23) from the top and transmitting the pressure tp the powder

or sintered component
Note 1 to entry: See ¥igure 11.

3.2.88
uppey ram
ram df@press acting on the pressing tool from above

3.2.84
vibration-assisted compaction
compaction of a powder using an oscillating punch or punches

3.2.85
vibration-assisted filling
filling of a powder into a mould or die (3.2.23) which is subjected to vibration

3.2.86
volume filling
metering of a powder charge into a die (3.2.23) by setting the depth of fill (3.2.37)
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3.2.87
warm compaction
consolidation (3.2.18) of a pre-heated powder in a pre-heated die

3.2.88

warm pressing

warm compacting

pressing metal powder using heated powder and heated compaction tools to get higher density than
obtained by cold pressing/cold compacting (3.2.11)

3.2.89
warm-die campaction
consolidatior] (3.2.18) of an unheated powder in a pre-heated die

3.2.90
wedge
part of the tqol set pressing adaptor, in connection with the fork (3.2.42), enabling the compaction and
the ejection ¢f multi-sectional objects

3.291
weight fillinlg
metering of 3 powder charge into a die (3.2.23) by weighing the powder

3.2.92
wet-bag iso§tatic pressing
method of cofd isostatic pressing (3.2.10) whereby the flexible mould containing the powder (or conppact)
is immersed|in the pressure transmitting medium

3.2.93
withdrawal|position
position of the tool set at the end of the withdrawal ptocess (3.2.94)

3.2.94
withdrawal|process
operation bylwhich a die (3.2.23) descends over a fixed lower punch (3.2.53) to free the compact

3.3 Termsg relating to sintering and characteristics of sintered materials

3.31
activated siptering
sintering prdcess 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-pores
<hardmetal pores betow-16 prirstze

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

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.
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3.34
batch furnace
furnace designed to sinter separate batches without continuous transport

EXAMPLE A bell or box furnace.

3.3.5

batch sintering

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

3.3.6

bindér metal
<hardmetal industry> metallic binder phase (3.3.7) that has a lower melting point than'the[other phases
of a heterogeneous sintered material (3.5.10)

3.3.7
bind¢r phase
<hardmetal industry> phase in a heterogeneous sintered material (3.5.10) that binds [together the
other|phases

3.3.8
bind¢r removal
thernpal or chemical process whereby the binder is removed ffeni a metal injection moulde¢d part

3.39
blist¢ring
formg3tion of blisters on the surface of a sintered objecCtas a result of intensive evolution of|gas or by the
in-sitph deposition of soot

3.3.19
B-pores
<hardmetals> pores from 10 pm to 25 umin size

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

3.3.11
bubble-point pressure

minirhum pressure needed to force a gas to pass through a liquid-impregnated object to| produce the
first Bubble

Note 1 to entry: Seesalse 1SO 4003.
Note 4 to entry<Ityis mainly a function of the maximum pore size (3.3.46) of the object.

3.3.12

carburizing
<har3‘nmtﬁ-mﬁnmﬂnmmﬂm-mmmmm:al or carbon

and metal oxide

3.3.13
closed pore
pore not communicating with the surface

3.3.14
closed porosity
ratio of the volume of the closed pores (3.3.13) to the total volume of a porous object (ISO 2738)
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3.3.15

communicating pore
interconnected porosity
network of mutually connected pores that may or may not extend to an exterior surface

[SOURCE: AS
3.3.16

TM B243-17]

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

3.3.17

continuous sintering
sintering in g furnace with zones for dewaxing (3.3.21), preheating, heating and cooling through
the material fto be sintered is made to pass continuously, either smoothly or stepwise

3.3.18
C-uncombi
<hardmetals
of the materi

Note 1 to entr]

3.3.19
density
mass divided

3.3.20
density dist
quantificatio

3.3.21
dewaxing
burn-off
removal of o

3.3.22
diffusion pa
porosity cred

3.3.23
dimension
change in di

3.3.24
discolor(ing

d carbon pore
> clustered pores caused by the removal of carbon during the metallographic prepa
al

y: See also ISO 4499-4.

by volume, the volume also including the volume of*the voids (pores) in the material

ribution
n of any density (3.3.19) variation existing within a compact or sintered object

ganic additives (binder or lubricant) from a compact by heating

rosity
ited by diffusion of ene' constituent material into another (such as Kirkendall effect)

a]Lchange

ensions ofian object that occurs as a result of sintering

)

Wwhich

Fation

surface qual

ty-of sintered body, not showing metallic colour due to surface oxidation

3.3.25

fluid permeability
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 entry: See also I1SO 4022.

3.3.26

frost(ing)

defective surface quality of sintered body, looks like frosted due to reduction of oxidized surface during
delubrication
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3.3.27

gas pressure sintering

process for the production of powder metallurgy parts comprising sintering followed by hot isostatic
pressing (3.2.48) in the same furnace chamber in order to eliminate residual porosity

3.3.28

getter

material used in a sintering process for the purpose of absorbing or chemically binding those substances
from the sintering atmosphere (3.3.61) that are damaging to the final product

3.3.29
growth
increase in dimensions of a compact as a result of sintering (3.3.60)

Note 1 to entry: See also [SO 4492.

process of filling the pores of an unsintered or sintered objecttWith a metal or alloy of lpwer melting

Note 1 to entry: Infiltration can be carried out as a separate opération or in combination with sintgring.

mesh belt furnace
furnace through'which the components are continuously transported by means of a mesh pelt

3.3.3p
mutulally interconnected porosity
system of mutually accessible interconnecting pores

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

Note 1 to entry: See also ISO 2738.

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