JIS

JAPANESE
INDUSTRIAL
STANDARD

Translated and Published by
Japanese Standards Association

JIS Z 2511 s
(JPMA /JSA)

Metallic powders—Determination of
green strength by transverse
rupture of rectangular compacts

ICS 77.040.10; 77.160

Reference number : JIS Z 2511 : 2006 (E) Documents

Document Sharing Hub
PROTECTED EY COPYRIGHT 10S

Full document details: JIS Z 2511-2006


http://www.avadocuments.com/doc/jis-z-2511-2006
http://www.avadocuments.com/doc/jis-z-2511-2006

Z 2511 : 2006

Foreword

This translation has been made based on the original Japanese Industrial
Standard established by the Minister of Economy, Trade and Industry
through deliberations at the Japanese Industrial Standards Committee
according to the proposal of establishing a Japanese Industrial Standard
from Japan Powder Metallurgy Association (JPMA)/Japanese Standards
Association (JSA) with a draft being attached based on the provision of
Article 12 Clause 1 of the Industrial Standardization Law.

This Standard has been made based on ISO 3995 :1985 Metallic pow-
ders—Determination of green strength by transverse rupture of rectangular
compacts for the purposes of making it easier to compare this Standard
with International Standard; to prepare Japanese Industrial Standard
conforming with International Standard; and to propose a draft of an
International Standard which is based on Japanese Industrial Standard.
Attention is drawn to the possibility that some parts of this Standard may
conflict with a patent right, application for a patent after opening to the
public, utility model right or application for registration of utility model
after opening to the public which have technical properties. The relevant
Minister and the Japanese Industrial Standards Committee are not
responsible for identifying the patent right, application for a patent after
opening to the public, utility model right or application for registration
of utility model after opening to the public which have the said technical
properties.

Date of Establishment: 2006-07-20

Date of Public Notice in Official Gazette: 2006-07-20

Investigated by: Japanese Industrial Standards Committee
Standards Board

Technical Committee on Non-Ferrous Metals

JIS Z 2511:2006, First English edition published in 2007-01

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2007

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and
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JAPANESE INDUSTRIAL STANDARD JIS Z 2511 : 2006

Metallic powders—Determination of
green strength by transverse rupture of
rectangular compacts

Introduction This Japanese Industrial Standard has been prepared based on the
second edition of ISO 3995 Metallic powders—Determination of green strength by
transverse rupture of rectangular compacts published in 1985 with some modifica-
tions of the technical contents.

The portions given sidelines or dotted underlines are the matters in which the
contents of the original International Standard have been modified. A list of modi-
fications with the explanations is given in Annex (informative).

1 Scope This Standard specifies the measuring method of green strength of metal-
lic powders by the transverse rupture for the compacts of rectangular cross-section.

NOTE : The International Standard corresponding to this Standard is as follows.

In addition, symbols which denote the degree of correspondence in
the contents between the relevant International Standard and JIS are
IDT (identical), MOD (modified), and NEQ (not equivalent) according to
ISO/IEC Guide 21.

ISO 3995:1985 Metallic powders—Determination of green strength by
transverse rupture of rectangular compacts (MOD)

2 Normative reference The following standard contains provisions which, through
reference in this text, constitute provisions of this Standard. The most recent edi-
tions of the standard (including amendments) indicated below shall be applied.

JIS Z 8401 Guide to the rounding of numbers

3 Principle Subjection of a compact pressed from metallic powder to a uniformly
increasing transverse force under controlled conditions until fracture occurs. The
green strength of compacts is calculated from the force required to break the com-
pact which is supported by two points underneath, by applying the flexure force midway
between them.

The green strength of compacts is determined on compacts either having a par-
ticular density or after compaction at a specific compacting pressure.

4 Apparatus

4.1 Die shall be cemented carbide or alternatively of tool steel, and have upper
and lower punches for producing rectangular test pieces with dimensions according
to clause 5. An example of a design for tooling is shown in attached figure 1.

4.2 Press capable of applying forces up to about 500 kN with a minimum accuracy

than 50 kN/s.
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4.3 Balance capable of weighing the compacts to an accuracy of +0.01 g.

4.4 Micrometer or other suitable measuring device for measuring the dimen-
sions of the compacts to an accuracy of +0.01 mm.

4.5 Fixture for testing having two rollers to support the compact and a roller to
add force to the compact.

All rollers shall be 3.0 mm +0.1 mm in diameter and made of hardened steel with
hardness of at least 700 HV, or of cemented carbide. Two support rollers shall be
mounted parallel and the distance between their centres shall be 25.0 mm + 0.2 mm.
The load roller shall be mounted midway between two support rollers with an accu-
racy of =0.1 mm.

The rollers shall be mounted so as to be parallel to the top and bottom faces of
the test piece.

A diagram of typical fixture for testing is shown in attached figure 2.
4.6 Loading device either of the following:

4.6.1 Compression testing machine capable of determining the breaking force
with an accuracy of +2 N.

4.6.2 Loading beam device to properly locate the test piece and which is capable
of applying a breaking force through a lever arrangement. The force to the test piece
may be applied by various methods, however, shall be calculated with an accuracy
of +2 N. An example is shown in attached figure 3.

5 Test pieces

5.1 Dimensions and quantity of test pieces The dimensions of test piece shall
be 10 mm to 13 mm wide, at least 30 mm long and 5.5 mm to 6.5 mm thick. The
thickness of the test piece shall be uniform within 0.1 mm over the distance between
supports. If necessary, preliminary tests should be made in order to establish the
quantity of powder which is needed to fulfil this requirement. The quantity of test
pieces shall be three.

Length Test piece

Width

Thickness

7

Figure 1 Test piece
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5.2 Preparation of test piece

5.2.1 Cleaning of the die and punches Wipe the die cavity and the punches
with soft and clean paper towelling soaked with an appropriate solvent such as ac-
etone. Allow the solvent to evaporate.

5.2.2 Powder compacting conditions

a) Powders which do not contain a lubricant shall be compacted in the following
ways.

1) in a dry die (seizure and excessive die wear may occur, particularly at high
compacting pressure)

2) in a die with lubricated walls [see 5.2.3 a)]

3) after admixing a lubricant [see 5.2.3 b)] and in a dry die

b) Powders which contain a lubricant shall be compacted in the following ways.
1) in a dry die
2) after admixing additional lubricant [see 5.2.3 b)] and in a dry die

5.2.3 Lubrication method Use one of the following methods of lubrication.

a) Die wall lubrication Apply to the die walls a mixture or a solution of a lubri-
cant in a volatile liquid (for example 50 g to 100 g of zinc stearate in 1 L of ac-

etone). After any excess liquid has drained away, allow the solution adhering to
the walls to evaporate leaving a thin layer of lubricant.

b) Lubrication of powder Lubricate the powder to be tested by thoroughly mixing
into it a quantity [for example 0.5 % to 1.5 % (mass fraction)] of a suitable solid
lubricant (for example zinc stearate, stearic acid or synthetic wax).

5.2.4 Compacting and ejection Insert the lower punch into the die cavity. Posi-

tion the die to the desired filling height by using supporting spacers between the die

and the foot of the lower punch. Pour the sample into the die cavity, and position the
punch and the die between the platens of the press. Apply a preliminary force of 30 %

die is supported by springs, or in some similar way, it is not necessary to apply the
preliminary force.

Apply the final force at a constant rate which shall not exceed 50 kN/s.
Eject the compact from the die by means of the lower punch.

The procedure of compacting the ejection is exemplified in attached figure 4.

5.3 Compacting pressure and green density The test piece shall be prepared
according to the compacting pressure and green density, which are agreed between
the purchaser and the supplier.
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