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Foreword

Powder metallurgy
Sampling and testing methods for powders (including powders for hardmetals).

minor revision.
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Metallic powders, excluding powders for hardmetals —
Determination of dimensional changes associated with 
compacting and sintering

1 Scope

.)

2 Normative references

Sintered metal materials, excluding hardmetals — Tensile test pieces

Metallic powders, excluding powders for hardmetals — Determination of compressibility in 
uniaxial compression

3 Principle

.)

4 Test parameters

4.1 From die size to green size (spring back)

4.2 From green size to sintered size (sintered dimensional change)

4.3 From die size to sintered size (total dimensional change).

© ISO 2013 – All rights reserved 1



ISO 4492:2013(E)

5 Symbols and désignations

Table 1 — Symbols

Symbol Designation Unit
dD mm

d mm

dS mm

Δ d

Δ d

Δ dDS

6 Apparatus

6.1 Tools set Figure 1 Figure 2) or tensile test 

6.2 Press
Figure 3.

6.3 Balance

6.4 Micrometer

6.5 Sintering furnace

7 Sampling

8 Procedure

8.1

8.2
dD

8.3
.
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8.4
d

8.5

8.6
dS

9 Expression of results

9.1

9.1.1 Green dimensional change (spring back)

Δd
d d

dDG
G D

D
=

−
×100

9.1.2 Sintered dimensional change (positive or negative)

Δd
d d

dGS
S G

G
=

−
×100

9.1.3 Total dimensional change (positive or negative)

Δd
d d

dDS
S D

D
=

−
×100

9.2

10 Test report
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a) Upper punch L = H

b) Die H

c) Lower punch L = H + 35

Key
1

2 shrink ring

H height of tool die

Figure 1 — Example of tooling to produce a cylindrical test piece
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a) Upper punch L = 25

b) Die
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c) Lower punch L = 70

Key
1

2 shrink ring

Figure 2 — Example of tooling to produce a rectangular test piece
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a) Filling b) Pre-compacting

c) Compacting d) Ejection

Key
1 tool die

2

3

4 lower punch

5 upper punch

Figure 3 — Procedure of compacting and ejection
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Annex A

Information on dimensional change behaviour
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