
Designation: E 407 – 99

Standard Practice for
Microetching Metals and Alloys1

This standard is issued under the fixed designation E 407; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope

1.1 This practice covers chemical solutions and procedures
to be used in etching metals and alloys for microscopic
examination. Safety precautions and miscellaneous informa-
tion are also included.

1.2 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific
cautionary statements, see 6.1 and Table 2.

2. Referenced Documents

2.1 ASTM Standards:
D 1193 Specification for Reagent Water2

E 7 Terminology Relating to Metallography3

3. Terminology

3.1 Definitions:
3.1.1 For definition of terms used in this standard, see

Terminology E 7.
3.2 Definitions of Terms Specific to This Standard:
3.2.1 tint etch—an immersion etchant that produces color

contrast, often selective to a particular constituent in the
microstructure, due to a thin oxide, sulfide, molybdate, chro-
mate or elemental selenium film on the polished surface that
reveals the structure due to variations in light interference
effects as a function of the film thickness (also called a 88stain
etch”).

3.2.2 vapor-deposition interference layer method— a tech-
nique for producing enhanced contrast between microstructural
constituents, usually in color, by thin films formed by vacuum
deposition of a dielectric compound (such as ZnTe, ZnSe,
TiO2, ZnS or ZnO) with a known index of refraction, generally
due to light interference effects (also known as the “Pepperhoff
method”).

4. Summary of Practice

4.1 Table 1 is an alphabetical listing of the metals (including
rare earths) and their alloys for which etching information is
available. For each metal and alloy, one or more etchant
numbers and their corresponding use is indicated. Alloys are
listed as a group or series when one or more etchants are
common to the group or series. Specific alloys are listed only
when necessary. When more than one etchant number is given
for a particular use, they are usually given in order of
preference. The numbers of electrolytic etchants are italicized
to differentiate them from nonelectrolytic etchants.

4.2 Table 2 is a numerical listing of all the etchants
referenced in Table 1 and includes the composition and general
procedure to be followed for each etchant.

4.3 To use the tables, look up the metal or alloy of interest
in Table 1 and note the etchant numbers corresponding to the
results desired. The etchant composition and procedure is then
located in Table 2 corresponding to the etchant number.

4.4 If the common name of an etchant is known (Marble’s,
Vilella’s, etc.), and it is desired to know the composition, Table
3 contains an alphabetical listing of etchant names, each coded
with a number corresponding to the etchant composition given
in Table 2.

5. Significance and Use

5.1 This practice lists recommended methods and solutions
for the etching of specimens for metallographic examination.
Solutions are listed to highlight phases present in most major
alloy systems.

6. Safety Precautions

6.1 Before using or mixing any chemicals, all product labels
and pertinent Material Safety Data Sheets (MSDS) should be
read and understood concerning all of the hazards and safety
precautions to be observed. Users should be aware of the type
of hazards involved in the use of all chemicals used, including
those hazards that are immediate, long-term, visible, invisible,
and with or without odors.

6.1.1 Consult the product labels and MSDSs for recommen-
dations concerning proper protective clothing.

1 This practice is under the jurisdiction of ASTM Committee E-4 on Metallog-
raphy and is the direct responsibility of Subcommittee E04.01 on Sampling,
Specimen Preparation, and Photography.

Current edition approved October 10, 1999. Published November 1999.
2 Annual Book of ASTM Standards, Vol 11.01.
3 Annual Book of ASTM Standards, Vol 03.01.
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METALLOGRAPHY
Line Linea Normativa

La necessità di utilizzare metodi di 
analisi uf�cialmente riconosciuti, per 
la garanzia di conformità della propria 
produzione, trova nelle linee di reagenti 
Titolchimica secondo Normative, le 
soluzioni più convenienti e sicure per 
disporre delle speciali formulazioni 
previste.
“Linea Normativa 1: Metallogra�a”
La corretta identi�cazione della 
struttura metallogra�ca di metalli 
e di varie leghe è un’esigenza 
indispensabile per la quali�ca 
dei manufatti dell’industria 
meccanica, siderurgica, medicale, 
automobilistica, aerospaziale e 
simili.  
La linea Metallogra�a di Titolchimica 
comprende reagenti “etching 
agent” conformi alle varie normative 
in vigore, a partire dalla ASTM 
E407 di riferimento. Ogni reagente 
è preparato nei nostri laboratori 
secondo procedure standardizzate, 
con materie prime di grado di purezza 
idoneo (ACS, PH.EUR ecc) e accanto 
alla produzione dei nostri reagenti di 
gamma.
Si sottolineano le precauzioni di 
sicurezza ancora più importanti nelle 
reazioni di attacco dei metalli: pertanto 
si consiglia vivamente di attenersi 
alle indicazioni riportate nelle Schede 
di Sicurezza dei prodotti. A questo 
scopo Titolchimica confeziona inoltre 
i reagenti, laddove previsto, in �aconi 
di vetro “viplato” che evitano la 
dispersione delle sostanze pericolose 
in caso di rotture per cadute.

Normative Line
The need to use of�cially recognized 
methods of analysis, to guarantee 
the conformity of its own production, 
�nds in the Titolchimica reagent lines 
according to Regulations, the most 
convenient and safe solutions in 
order to ensure the special provided 
formulations.
“Normative Line 1: Metallography”
The correct identi�cation of the 
metallographic structure of metals 
and various alloys is an essential 
requirement for the quali�cation 
of mechanical, steel, medical, 
automotive, aerospace and similar 
products.
The Titolchimica Metallography line 
includes “etching agent” reagents 
with ongoing  compliance with 
industry standards, from normative 
reference ASTM E407. Each reagent 
is prepared in our laboratories 
according to standardised 
procedures, with raw materials 
having suitable purity level (ACS, 
PH.EUR etc.) and in addiction to the 
production of our range reagents.
It shall emphasise the safety 
precautions, which are even more 
important in the etching reactions 
of metals: therefore, we strongly 
recommend following the instructions 
given in the product Safety Data 
Sheets. For this purpose, Titolchimica 
also packs the reagents, where 
required, in “viplated” glass bottles 
in order to prevent the dispersion of 
dangerous substances in the event of 
breakage due to falls.

Tel. +39 (0)425 492644
www. titolchimica.it - info@titolchimica.it

TITOLCHIMICA S.p.A
Via San Pietro Martire 1054 | 45030 Pontecchio Polesine (RO)

Per maggiori informazioni  - For more information:



CODICE/CODE DESCRIZIONE/DESCRIPTION COMMONLY USED COMUNE IMPIEGO

TC15268 ADLER ETCHANT STEEL, WELDINGS, MACRO ETCHING  ACCIAO, SALDATURE, MACRO INCISIONI

TC59520 KALLING 2 ETCHANT (94) NICKEL, NICKEL ALLOYS, STAINLESS STEELS NICHEL, LEGHE DI NI, ACCIAIO INOSSIDABILE

TC59515 KELLER ETCHANT (3) ALUMINUM, TITANIUM ALLOYS ALLUMINIO, LEGHE DI TITANIO

TC40079 KLEMM’S COLOR ETCHING 1   LOW CARBON STEELS ACCIAIO A BASSO CONTENUTO DI CARBONIO

VARIOUS NITAL 2 - 8% UNALLOYED AND LOW ALLOYED STEELS ACCIAI NON LEGATI E A BASSA LEGA

VARIOUS PICRAL 2 - 4% MARTENSITIC STAINLESS STEEL ACCIAIO INOSSIDABILE MARTENSITICO

TC52864 MARBLE ETCHANT NI-CO AND NI-FE ALLOYS LEGHE DI NI-CO E NI-FE

TC69930 MURAKAMI ETCHANT HARD METALS, MO/MO – CR AND W ALLOYS METALLI DURI, LEGHE DI MO/MO, CR E W

TC76415 VILELLA ETCHANT  FERRITE, STAINLESS STEELS FERRITE, ACCIAIO INOSSIDABILE

TC76420 VILELLA ETCHANT 80 FERRITE, STAINLESS STEELS  FERRITE, ACCIAIO INOSSIDABILE

TC92684 BERAHA ETCHANTS VARIOUS VARI

TC15637 KROLL ETCHANT ALUMINUM, TITANIUM, ALLOYS ALLUMINIO, TITANIO, LEGHE

TC57940 HEYN ETCHANT STAINLESS STEELS ACCIAI INOSSIDABILI

TC76900 UNICO COGNE REAGENT SPECIAL STAINLESS STEELS ACCIAI INOSSIDABILI SPECIALI

TC28413 FRY ETCHANT STAINLESS STEELS ACCIAI INOSSIDABILI

TC20510 GRAFF-SARGENT ETCHANT GRAIN SIZE GRANULOMETRIA

TC20502 POULTON ETCHANT ALUMINUM ALLUMINIO

TC64259 GLYCEREGIA AUSTENITIC STAINLESS STEELS, NI-CR ALLOYS ACCIAI INOSSIDABILI AUSTENITICI, LEGHE NI-CR

TC65408 RALPH ETCHANT  STAINLESS STEELS ACCIAI INOSSIDABILI

TC54291 BARKER ETCHANT ALUMINUM GRAIN BOUNDARIES BORDI GRANO STRUTTURE IN ALLUMINIO

TC25254 FERROXYL 1 ASTM A380 IRON RESIDUES ON STAINLESS STEELS RESIDUI DI FERRO SUGLI ACCIAI INOSSIDABILI

TC25256 FERROXYL 2 ASTM A380 IRON RESIDUES ON STAINLESS STEELS RESIDUI DI FERRO SUGLI ACCIAI INOSSIDABILI

TC40108 ASTM E407 N.98 IRON ALLOYS LEGHE DI FERRO

TC40105 ASTM E407 N.220 DUPLEX/SD FERRITE IN STAINLESS STEELS FERRITE IN ACCIAIO INOSSIDABILE

TC40101 ASTM E407 N.13 OXALIC ACID CHROMIUM, IRON, CROMO, FERRO

TC89822 ELECTROLYTIC N.2  POLISHING STAINLESS STEELS LUCIDATURA ACCIAIO INOSSIDABILE

TC54525 TRIACID A  ALUMINUM  ALLUMINIO

TC54557 TRIACID B ALUMINUM ALLUMINIO

TC54469 RAMEIC ETCHANT ALUMINUM ALLUMINIO

TC35318 SODIUM PICRATE 85 ASTM 407 IRON ALLOYS  LEGHE DI FERRO

TC12812 CHROMIC ACID 83  IRON ALLOYS LEGHE DI FERRO

TC32253 ASTM E407 N.45 CU-AL ALLOYS LEGHE DI RAME-ALLUMINIO

TC52405 ASTM E407 N.40 NI-CU ALLOYS LEGHE DI NICHEL-RAME

TC54476 FERRIC CHLORIDE ETCHANT  COPPER, COPPER ALLOYS COPPER, LEGHE COPPER

TC54508 ASTM E407 N.82 IRON ALLOYS LEGHE DI FERRO

TC76426 ASTM ETCHANT N.46 CU-BE ALLOYS LEGHE RAME-BERILLIO

TC73545 AUSTENITIC GRAIN REAGENT AUSTENITIC GRAIN GRANO AUSTENITICO

Estratto parziale dei reagenti della linea. Altre formulazioni non comprese fornibili a richiesta.
Partial extract of line reagents. Other not included formulations available on request.
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1000 ml 500 ml 250 ml

Flacone in vetro viplato
Viplated glass bottle


