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6.1 IlpuMeHeHe UCTIBITAaHNS TPABJICHUEM IIPEyCMAaTPUBAET OBICTPYIO IPUEMKY KOHKPETHBIX NAapTU
MmarepHaia 6e3 He0OX0IMMOCTH BBIIIOIHSTE TPYIOEMKHE U IOPOTrOCTOSIIIUE UCIIBITAHUSI TOTPY>KEHUEM
ATUX MMAPTUH B TOPAYYIO KHCIIOTY.

1. Od1acTh NnpuMeHeHust

1.1 JlanHbIe METOAMKH OXBATBIBAIOT CIEAYIOLINE MIATh UCTIBITAHUMN:

1.1.1 Metoauka A — VcnbpITanue TpaBlieHHEM IIaBEIEBON KUCIOTOM I KIacCu(UKAIUN CTPYKTYP
TPaBJICHUS ayCTEHUTHBIX HEPXKAaBEIOLIMX cTaiel (pa3aeinsl 4 — 13 BKIIIOYUTEIBHO),

1.1.2 Metoauka B — HcnbiTanue B cyibdaTe xene3a — CEpHON KUCIOTE IS BBISBICHUS CKIIOHHOCTH K
MEXKPUCTAJUIMTHON KOPPO3UU ayCTEHUTHBIX HEP KABEIOLNX cTajel (paznesnsl 14 — 25 BKIIOYUTENBHO),
1.1.3 Metoauka C — HcnplTaHue B a30THOM KUCIIOTE /7Sl BBISIBIIEHUS CKJIOHHOCTH K MEKKPUCTAITTUTHON
KOPpPO3UU ayCTEHUTHBIX HEP)KaBEIOIIUX cTajeil (pa3aensl 26 — 36 BKIIOYUTENBHO),

1.1.4 Metonuka E — HcneiTanue B Mean — cyiabhaTe MeIn — CEPHOM KUCIOTE [T BBISIBIICHUS
CKJIOHHOCTH K MEXKPUCTAJUIMTHOW KOPPO3UU ayCTEHUTHBIX HEpKaBeroIux crayei (pasaenst 37 — 46
BKJIFOUUTENBHO), U

1.1.5 Metoauka F — VcnbiTanue B meau — cynbdare meau — 50% cepHOM KUCIIOTE J1sl BHISIBICHUS
CKJIOHHOCTH K MEXKPUCTAJIZIATHON KOPPO3UU MOJIMOIEHOBBIX ayCTEHUTHBIX HEP/KABEIOLUX CTalel
(paznmenbl 47 — 58 BKIIIOYUTEIBHO).

1.2 VictiblTanue TpaBJI€HUEM I11aBEJIEBOM KUCIOTON SIBIISETCS KCIPECC-METOIOM BbISIBJICHUS, IPOCTHIM
TPaBJICHUEM, T€X 00pa3L0B HEPXKABEIOILEH CTaJIN ONpe/IeIEHHBIX MApOK, KOTOPbIE IPAKTUYECKH HE
[10JIBEP>KEHBI MEKKPUCTAINIMTHOW KOPPO3UH, CBSI3aHHOM € BbIIEJICHHEM KapOua0B Xxpoma. Takue oOpasiibl
OyAyT UMEeTh HU3KYIO CKOPOCTb KOPPO3UU MPU ONPEAEICHHbIX UCIBITAHUSX Ha KOPPO3HUIO U,
CJIEIOBATENIbHO, MOTYT ObITh HUCKIIIOUEHBI (OTCESHBI) U3 UCIIBITAHUHN Kak npuemiieMsle. MicnpiTanue
TpaBJICHUEM IIPUMEHHUMO TOJIBKO K TEM MapKaM CTaJli, KOTOPbIE MEPEYUCIEHBl B KOHKPETHBIX MCIIBITAHUSX
B ropsiuel KUCIo0Te, M 00pasiibl KIacCU(PUIMPYIOTCS KaK «IIPUEMIIEMbIE» NI «COMHUTEIbHBIEY.

1.3 UcnbiTanue B cynbdare jxene3a — CEpHOM KUCIIOTE, UCIIBITaHUE B MeU — cyibdaTe Mean — 50%
CEpHOI KUCIIOTE U UCIIBITaHNE B @30THOM KHCJIOTE OCHOBAHbI Ha OIPE/IEJICHUH ITOTEPU MacChl M, TAKUM
o0pa3oM, 00ecreunBaloT KOJTNYECTBEHHOE U3MEPEHNE OTHOCUTENIBHBIX XapaKTEPUCTHK HCCIETyeMOro
obpasma. [[ns cpaBHeHUs, UCTIBITAaHUE B MeAH — Ccyibdare Meau — 16% cepHOi KHUCIOTEe OCHOBAaHO Ha
BU3YaJIbHOM OCMOTpE 00pa310B MIPU UCTIBITAHUU HA U3THO0 U, CII€J0BATENbHO, IO3BOJISET
KJIaCCU(UIIUPOBATh 0OPA3I[bl TOJBKO KaK IPUEMIIEMbIE UJIU HETIPUEMIIEMBIE.

1.4 Hanuyue nim oTCyTCTBUE MEKKPUCTAIUIMTHOW KOPPO3UHU B 3TUX UCHBITAHUAX HE 0053aTENIbHO
ABJIIETCS KPUTEPUEM XapaKTEPUCTUKU MAaTEPUAJIOB B IPYIMX arpeCCUBHBIX cpefax. JlaHHbIE UCTIBITaHUS
HE SIBJISIFOTCS] OCHOBOM JUIsl TPOTHO3UPOBAHUS COIIPOTUBIISIEMOCTH BUIaM KOPPO3UH, OTJIIMYHBIM OT
MEXKPHUCTAJUIUTHOM, TAKUM KaK 00111ast KOppo3usi, MUTUHIOBasi KOPPO3UsSI UM KOPPO3HOHHOE
pactpeckuBanue noa Hanpsbkenuem. [IPUMEUYAHUE 1 — Mudopmaruio no BEIOOPY HCIIBITaHUS CM. B
[Tpunoxenun X1.

1.5 3nauenus, ykazannele B equHunax CH, n10mKHBI paccMaTpyUBaThCs KaK CTaHJApTHBIE. DKBUBAJICHTHbBIE
BEJIMYMHBI B TIOUM-(DyHTaX yKa3aHbl B CKOOKaxX U MOTYT OBITh MPUOJIUKEHHBIMHU.

1.6 laHHbIi cTaHIAPT HE MPETEHIYeT Ha MOJHOTY OMMCAaHUs BCeX Mep 0€30MacHOCTH, €CJIU TaKOBbIE
MMEIOTCS, CBSI3aHHBIX C €r0 MCI0JIb30BaHHEM. Bes OTBETCTBEHHOCTD 32 YCTaHOBJIEHUE COOTBETCTBYIOIINX
IPaBUJI TEXHUKU O€30MAaCHOCTH U MEp 110 OXpaHe 3/I0POBbs, @ TAKXKE ONpeieNICHHE IPEIeNoB
MPUMEHUMOCTH perjlaMeHTOB /10 Hayalsla UCTIOJIb30BaHUS JAHHOTO CTaHIapTa, JIEKHUT Ha MOJIb30BaTese

crangapra. Hexotopbie ocobbie Mepsl pepoctoposkHoctu mpusenens 10.1, 20.1.1, 20.1.9, 31.3, 34.4,
53.1.1 u 53.1.10.


https://www.astm.org/COMMIT/SUBCOMMIT/A0114.htm

2. Cchl104HbIE TOKYMEHTBI

A370 Test Methods and Definitions for Mechanical Testing of Steel Products

A380/A380M Practice for Cleaning, Descaling, and Passivation of Stainless Steel Parts, Equipment, and
Systems

D1193 Specification for Reagent Water

E3 Guide for Preparation of Metallographic Specimens

ASME Boiler & Pressure Vessel Code,

Reagent Chemicals, Specifications and Procedures

ASTM A262 Practice A, B, C, E and F Testing

Intergranular corrosion occurs as a result of precipitation of nitrides, carbides, and other intermetallic
phases, such as sigma phase, that occurs along the grain boundaries. If materials with incorrect heat
treatment enter service, they are liable to crack or fail by intergranular corrosion much more rapidly than
properly treated materials; ASTM A262 is a screening test to help find batches that are incorrectly
processed. - : _ :

Intergranular corrosion shows up as the dark black lines
around the grain boundaries.

Why should you select G2ZMT Labs for ASTM A 262
intergranular corrosion (aka intergranular attack)
testing?

e We provide accurate, repeatable results along
with world-class customer service.

o« We offer ASTM A 262 testing from Houston
for customers around the world; with
overnight shipping, we can start tomorrow.

e We work with you to select the right method for your steel grade, and then deliver clear
results in a reasonable time and budget.

The first and fastest step is the ASTM A262 Practice A, a rapid (same-day) screening method in Oxalic
acid to determine the susceptibility to intergranular corrosion. Classification of the structure after A262
Practice A analysis will determine if the material is acceptable or if additional testing is required. If you are
not sure if you need this step, please contact us for assistance. Based on your materials, application, and
requirements, the other 4 methods provide specific focuses.

How do you select the right ASTM corrosion testing method for your material?

In everyday applications, corrosion varies by materials and solutions. For example, in highly oxidizing
solutions, intergranular attack can occur due to intermetallic phases, while attack of carbides may occur
somewhat less oxidizing solutions. Due to the variance of attack in different materials, numerous methods
(Practices B-F) have been developed to assess intergranular corrosion.


http://i2.wp.com/www.g2mtlabs.com/wp-content/uploads/2014/07/Intergranular-corrosion-at-200X-in-heat-exchanger-plate-stainless-steel.png
https://www.astm.org/Standards/A370.htm
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https://en.wikipedia.org/wiki/Nitride
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https://en.wikipedia.org/wiki/Intermetallic
https://en.wikipedia.org/wiki/Intermetallic

OXALIC ACID

ETCH TEST

-

l

AISI*- 304, 304L

ACI® CF-3, CF-8

AISI: 304, 304L, 316, 3161,
317, 3170

ACI: CF-3, CF-8, CF-aM,
CF-8M

AISI: 201, 202, 301, 304
3041, 304H, 316, 3161,
316H, 317, 3171, 321, 347

ACI: CF-3M, CF-8M,

Nitnc Ackd Test< (240 h in
boiling solution)

Femc Sultate-Sultunc Acid Test
(120 h in boilng solution)

Copper-Copper Sulfate—
Sulturic Acid Test (24 h
in boding solution)

Copper-Copper Sultate-
50 % Sulturic Acid
Testing Boiling Solution

Chromium carbide in: 304,
304L, CF-3, CF-8
Chromium carbide and sigma

Chromium carbide in: 304,
304L, 316, 316L, 317, 317L,
CF-3, CF8

Chromium camide in: 201,
202, 301, 304, 304L, 316,
316L, 317, 3171, 321, 347

Chromium carbide In: CF-3M,
CF-8M

phase in:° 316, 316L, 317,
3171, 321, 347, CF-3M, CF-
M

End-grain in: all grades

Chromium casbide and sigma
phase in: 321, CF-3M, CF-8MF

A AISI: American lron and Steel Institute designations for austenitic stainless steels

# ACI: Alloy Casting Institute designations

©The nitric acid test may be also applied to AISI 309, 310, 348, and AISI 410, 430, 446, and ACI CN-7M
2 Must be tested in nitric acid test when destined for service in nitric acid

£ 7o date, no data have been published on the effect of sigma phase on corrosion of AISI 347 In this test

The ASTM A262 Chart for Selection of Testing Practices

The ASTM A 262 tests can determine if the proper heat treatment was performed or if the alloys are in
danger of intergranular corrosion occurring in use. These tests are often run as a qualification test to ensure
each batch of stainless steel is properly prepared. Each ASTM A262 Practice specification includes a list of
the grades of stainless steels and the acceptable etch structures for the specific alloys. For example, many
low-carbon and stabilized stainless steels (e.g. 304L, 316L, 317L, and 347) must be subjected to a
sensitizing heat treatment prior to testing by the oxalic acid etch test (Practice A).

ASTM A262, Practice A —“QOxalic Acid Test” — Oxalic Acid Etch

Practice A, the oxalic acid etch test is used as a rapid technique to screen samples of certain stainless steel
grades to ensure they are free of susceptibility to intergranular attack. The test is generally performed for
acceptance of materials, but not sufficient for rejection of materials.

In SEM analysis, intergranular corrosion is clear by the dark
lines where the grain boundaries are eaten away.

ASTM A262 Practice B — “The Streicher Test” — Ferric
Sulfate — Sulfuric Acid

Practice B, also known as the Streicher test, uses weight loss
analysis to provide a quantitative measure of the materials
performance. This practice includes boiling the sample for 24
to 120 hours in the solution above, and measures the materials
performance quantitatively. It is typically used for stainless
alloys such as 321 and 347, Cr-Ni-Mo stainless alloys, and
nickel alloys to evaluate the intergranular attack associated
with the precipitation of chromium carbides at grain boundaries.

ASTM A262, Practice C — “The Huey Test” — Nitric Acid

In Practice C, the Huey Test, samples are boiled for five 48-hour periods in a 65% Nitric Acid solution.
The weight loss is calculated after each step, and reveals if the sample has been properly heat-treated.
Please specify the maximum allowable corrosion rate and any available data on the sensitizing heat
treatment performed. The Huey test works well to analyze chromium depleted regions and intermetallic
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precipitates, such as sigma phase, and is also used for materials in strongly oxidizing environments such as
nitric acid

ASTM A262 — Practice E — “The Strauss Test” — Copper — Copper Sulfate — 16% Sulfuric Acid

Practice E, the Strauss test, is performed to assess attack associated with chromium-rich carbide formation;
it does not detect susceptibility to sigma phase formation. The Strauss test is commonly used to evaluate
the heat-treatment of as-received material, the effectiveness of alloying additions of elements such as Nb
and Ti, or the effectiveness of reducing carbon content to resist intergranular attack. The oxalic acid test is
commonly used before the Strauss test to determine if a sample is susceptible; samples that pass method A
will generally show low corrosion rates in the Strauss test.

The samples are boiled in a Cu-Copper Sulfate mixture for 15 hours and then bent 180° over an equal
diameter bend. The test uses a visual inspection of the surface of the bent specimen to determine pass or
fail. Duplicate samples from both sides of a sheet sample are evaluated to determine if carburization results
in intergranular attack. The bent samples are examined at low magnification, where the appearance of
cracks or fissures indicate intergranular attack.

ASTM A262 — Practice F — Copper — Copper Sulfate — 50% sulfuric acid

Practice F, is a 120 hour weight-loss based analysis that provides a quantitative measure of the materials
performance, and is commonly used to analyzed as-received stainless steels. The test evaluates the
resistance of extra-low-carbon steels to sensitization and intergranular attack from welding or heat
treatment processes.

Additional ASTM A 262 Corrosion Testing Resources:

The ASTM A262 Standard

A recent publication on intergranular corrosion



http://www.astm.org/Standards/A262.htm
http://corrosionjournal.org/doi/abs/10.5006/1.3577832

