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Oxalic Acid 10 wt% H.C:0. 1.5 min B L ) 3040 304L%* : 316
Etch Test BREE 1A of 316L* + 317
{ Practice A) |iRBEE:R.T. +317L* » 321 *

' 347 *
Ferric Sulfate- |50%H.SO.+2.5% |120 hr g/ ofshr BZRE 304+ 304L* » 316
Sulfuric Acid | Fe:(SO(). »316L* » 317
Test B b 317L*
( Practice B)
( Streicher
Test )
Nitric Acid 65%HNO, 5 7748 hr g/ mfhr BZR 304> 304L*
Test T SEBSRETIAIK | (0.54g/ of*hr) | 0¥
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( Warren 1.5
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Test 1000 ml 347*
( Practice E) |BHH# Cu FEHIEM
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» LI6V/ hrb) #8882 09 IE R AT 5 T RS LB g Reverse SN
+300mV v.s.SCE ' REED D FEH B R R W 6 Ee
' E%Eﬂﬁm;@*ﬂqﬂfﬁ‘qnodlc Loop ] ﬁﬁ (~-400'mV) Scan Rote * 6 V/hr
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. oq —
Loop@EHRARRKIr » Ir/ lalbHEIREHEIL
IH1-DOS RATIO TEST
RENEE  KEESKAEEERS » K2 Retio 1,71,
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3 AISI 304F0304 L "M E EPR Test chify PRl fise

Equivalent Values in EPR Tests

Oxalic Acid Single Loop Double Loop(z) Simplified(z)
Etch Structure (Pa, coutomb/cmz) (I;: Iy, ratio) (Iy: A, Afcm?)
Step <o0.10(D <0.001 <1073
Dual 0.4to 10.0 0.001 to 0.05 1072 10 0.001

Ditch > 100 > 0.05 >0.001

Key: I —maximum current of anodic loop, Ir—maximum current of reactivation loop,

Ag—area of specimen (cm®).

2
(1) With pitting in material having a “step” structure, P, values may reach 2.0 coulomb/cm=,
(2) These values are for materials that have an ASTM grain size of about 3.5.

Step Structure * EIr/ la=0.001~0.058 » fH
E M Dual Structure * fi&Ilr/ Ia>0.0501 %
Ditch Strncture o

(3)Simplified EPR Test ( S-EPR Test )

1R #MajidiflStreicher®JHf & * SL-EPR
Test P HIQHEDL-EPR Testd #)Ir# IE LLBA &
» 12 VR - BREEEERCV/ heky o H
B GRS Q Ccovtoms) =63 (aaey X Ircay o BILIrA] AL
RAQRIEM o A » ZEDL-EPR Testd » Ir
/[ lab B FREHER AEEAEREZD
B » AT AL TR ( Anodic Scan)
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(~-400mV, 2min )

S-EPR TestW & F 7F X T 0 B £100-Grit
' MATHE0.Lum » TH7E ~230mV v.s.SCE
B R F2min o Je—E AL RDL Test Z & 17 M
B BOARRAENEN (E11) EHEACT
 EEZBRETEL o W13 B RS-
EPR Testt '~ B » & F fEEcorr { ~ ~400m
V v.s.SCE ) f#F2min » i % B A1 70 % -230m
V v.s.SCEF2min ' B EAREEE +200V
v.s.SCEfRF2min » HSEBAILI6V/ hrZ EH
T » A¥Ecorr®lk o Ir/ As(A/ of ) ZME
ASLEENFEFEE - BRITUAI/ As
(A/ cof ) Z1E S 10°F » #HE M Step Structure
1 Ir/ As =10°~0.001 & + 18 & fDual Str-
ucture * T #Ir/ As >0.001 kR ADitch Str-
ucture °
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W=k
£ 4 R=HEPR Test #1Oxalic Acid Etch
Testz WRER » KB XA SEEN LR

~ B AEN - BB ERARKIE - LS

S EHFHBR ErEY - Rt —FERA

TIHY o fHE T 0 S-Test IR AME - WREE

% o ZfEEPR Test¥RE Rt RILEIH K - HE - RFSEERE  FRASEZTE A7

Oxalic Acid Etch TestR| RfEREEHEH - SRR EERLEDR  AHARABERANSE
ZHEPR Testd » LISL-Testt] W 58 % (# °

#4 AISI 30470304 L RAWELIEE Z ({5 & —SL- » DL-» S-EPR Test I BB B ok 2 4 RET LB

Category

Test Method

SL-EPR

DL-EPR

s-epr(D

Oxalic Acid Etch( b

Equipment

A. Electrochemical

B. Reference

Potentiostat and

scanner(z)with
coulometer

Calomel electrode

Potentiostat and
scanner(2) with
current measurement

Calomel electrode

Potentiostat and
scanner(2) with
current measurement

Calomel electrode

EMF with ammeter
and rheostat

Not required

Electrode
C. Microscope Requircd(3) Required(3) Required(3) Required(4)
D. Solution 0.5M H504 + 0.5M H2S04 + 0.5M H2S04 + 10% oxalic acid
0.0lM KSCN 0.01M KSCN 0.01M KSCN (source is a dry
powder)
E. Source of Heat Required Required Required Not required
Temperature 30%) 301 30 x1 Not required
Control (°C)
Actual Testing Time 10 min [ 7 min 12 min 1.5 min
Measurement of Required for Not required Required Estimate required for

Surface Area

calculation of P,

control of current
density

Assessment Method

Calculation of Py

Calculation of llea

Calculation of ll—/c:m2

Classification of etch

from Q-value and ( normalized)(5 (normalized)(S) structures
grain size
Surface Finish l-um 100-grit 100-grit 600-grit

Grain Size
Measurement

Required for
calculation of Pg

In some cases

In some cases

Not required

Pitting

Must be monitored

Not a problem

Not a problem

Not a problem

Detection of
Malfunction

Can be complex(6)

Can be complex(6)

Can be complex(6)

Readily detected by
absence of etch

Key: SL—single loop, DL—double loop, and S—simplified, EPR tests.
(1) As described in ASTM A 262-Practice A.

(2)Portable, commercial electronic instruments and test cells are available to carry out these tests on plants.
(3) A microscope is required to locate the heat-affected zone (SL, DL, S) to measure the grain size.

(SL:in some cases DL and S) and to assess the EPR etch structure for evidence of pitting (SL).
(4) A microscope is required to classify etch structures and, when desired, to provide a photographic record.
(5} In some cases normalization for grain size is desirable.
(6) Malfunctions of calomel electrode, electronic instrument: masking of test surface by gas bubbles, absence

of passivation.
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