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Non-Destructive Test
Field Metallography

Procedure

This Standard replaces and cancels its previous revision.

The CONTEC - Authoring Subcommittee provides guidance on the
interpretation of this Standard when questions arise regarding its contents. The
Department of PETROBRAS that uses this Standard is responsible for adopting
and applying the sections, subsections and enumerates thereof.

Technical Requirement: A provision established as the most adequate and

CONTEC which shall be used strictly in accordance with Fhis Standard. If a d_ecision is

. L taken not to follow the requirement (“non-conformity” to this Standard) it shall be

Comissdo de Normalizacéo based on well-founded economic and management reasons, and be approved

Tecnica and registered by the Department of PETROBRAS that uses this Standard. It is
characterized by imperative nature.

Recommended Practice: A provision that may be adopted under the conditions
of this Standard, but which admits (and draws attention to) the possibility of
there being a more adequate alternative (not written in this Standard) to the
particular application. The alternative adopted shall be approved and registered
by the Department of PETROBRAS that uses this Standard. It is characterized
by verbs of a nonmandatory nature. It is indicated by the expression:
[Recommended Practice].

Copies of the registered “non-conformities” to this Standard that may contribute
to the improvement thereof shall be submitted to the CONTEC - Authoring

SC -27 Subcommittee.

Non-Destructive Tests Proposed revisions to this Standard shall be submitted to the CONTEC -
Authoring Subcommittee, indicating the alphanumeric identification and revision
of the Standard, the section, subsection and enumerate to be revised, the
proposed text, and technical/economic justification for revision. The proposals
are evaluated during the work for alteration of this Standard.

“The present Standard is the exclusive property of PETROLEO
BRASILEIRO S.A. - PETROBRAS, for internal use in the Company, and any
reproduction for external use or disclosure, without previous and express
authorization from the owner, will imply an unlawful act pursuant to the
relevant legislation through which the applicable responsibilities shall be
imputed. External circulation shall be regulated by a specific clause of
Secrecy and Confidentiality pursuant to the terms of intellectual and
industrial property law.”

|
Introduction

PETROBRAS Technical Standards are prepared by Working Groups - WG
(consisting specialized of Technical Collaborators from Company and its Subsidiaries), are
commented by Company Units and its Subsidiaries, are approved by the Authoring Subcommittees -
SCs (consisting of technicians from the same specialty, representing the various Company Units and
its Subsidiaries), and ratified by the Executive Nucleus (consisting of representatives of the Company
Units and its Subsidiaries). A PETROBRAS Technical Standard is subject to revision at any time by its
Authoring Subcommittee and shall be reviewed every 5 years to be revalidated, revised or cancelled.
PETROBRAS Technical Standards are prepared in accordance with PETROBRAS Technical
Standard N-1. For complete information about PETROBRAS Technical Standards see PETROBRAS

Technical Standards Catalog. DOCU ments

haring Hub
PROPERTY OF PETROBRAS 6 pages, Index of Revisions and WG

Full document details: PETROBRAS N-2484 D 2016


../link.asp?cod=N-0001
http://www.avadocuments.com/doc/petrobras-n-2484-d-2016
http://www.avadocuments.com/doc/petrobras-n-2484-d-2016

-PUBLIC-

L
T pernosnas [Nzisa

Foreword
This Standard is the English version (issued in 08/2012) of PETROBRAS N-2484 REV. C 04/2011. In

case of doubt, the Portuguese version, which is the valid document for all intents and purposes, shall
be used.

1 Scope

1.1 This Standard specifies the required conditions for the field metallography test using field
microscopy or metallographic replica. Conditions for macrographic examination are also defined.

1.2 This Standard applies to the non-destructive metallographic test in process equipment and metallic
structures.

1.3 This Standard applies to procedures started as from the date of its edition.

1.4 This Standard includes only Technical Requirements.

2 Normative References

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document applies.

INMETRO VIM:2008 — Vocabulario Internacional de Metrologia (First Brazilian Edition of VIM
2008);

ASTM E 3:2001 - Standard Guide for Preparation of Metallographic Specimens;
ASTM E 7:2003 - Standard Terminology Relating to Metallography;

ASTM E 340:2000 - Standard Test Method for Macroetching Metals and Alloys;
ASTM E 407:2007 - Standard Practice for Microetching Metals and Alloys;

ASTM E 1351:2001 - Standard Practice for Production and Evaluation of Field
Metallographic Replicas;

ASTM E 1558:2009 - Standard Guide for Electrolytic Polishing of Metallographic Specimens.

NOTE For documents referred in this Standard and for which only the Portuguese version is
available, the PETROBRAS department that uses this Standard should be consulted for any
information required for the specific application.

3 Terms and Definitions

For the effects of this document, terms and definitions of ASTM E 7:2003, supplemented or changed

by 3.1 to 3.6 and INMETRO VIM:2008.

3.1
macrography
method for observation of metallographic structures after adequate preparation and attack, with the
naked eye or using an optical instrument with up to 50X amplification
Documents
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3.2

field metallography

a non-destructive procedure to evaluate the microstructure of metallic materials in available surfaces
of equipment or accessories at the site of installation

3.3

replica metallography

non-destructive procedure to register and maintain the metallographic sample print on a negative
plastic film

3.4

field microscopy

a method used for observation of a metallographic structure using a portable microscope, after
adequate preparation of the surface, with or without attack

35
mechanical polishing
a procedure used to get a flat, polished and specular surface, with the help of a mechanical apparatus

3.6

metallization

covering the metallographic replica film with the help of a vacuum chamber to get a sharper contrast
for optical microscopic (OM) observation and conductivity for Scanning Electron Microscope (SEM)
observation

4 General conditions
4.1 Tools and Consumables

4.1.1 Surface Preparation:

a) roughhewing tool (grinding machine, micro-milling machine, etc.);

b) variable rotation sander;

¢) 50, 80, 120, 220, 320, 400, 600 and 1 200 grit sandpaper;

d) felt or cloth for mechanical polishing;

e) polishing paste or suspension: alumina or diamond;

f) polishing lubricant;

g) electrolytic polishing tool;

h) electrolytic polishing reagent, according to Table 1, considering Health, Safety and
Environment (HSE) precautions.

Table 1 - Metallographic Reagent for Metal and Metal Alloys Electrolytic Polishing Used
in Oil Industry

78 mL perchloric acid (70%);
120 mL distilled water;

700 mL ethanol;

100 mL butylglycol or glycerol.
Specific use reagents As per ASTM E 1558:2009.

NOTE For safety reasons, when preparing the general use reagent, first dilute the acid in distilled
water. Mix the butylglycol with the ethanol separately. Finally, dilute the acid solution in the

ethanol with butylglycol or glycerol mix. - -_Documents
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