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Standard Wrought Austenitic Stainless Steels

(American Tron and Steel Institute Designations; April 1955)

Typc Carbon Cr Ni Other Elements (b) S AE )
301 (. 15 max. 16.0-18.0 6.0~ 8.0 30301
302 (). 15 max. 17.0-19.0 8.0-10.0 30502
3028 (. 15 max. 17.0-19.0 8.0-10.0 Si 2. 00-3. 00

303 0.15 max. 17.0-19.0  8.0-10.0 (i 25 ot 20 30303F
303Se 0.15 max. 17.0-19. 0 8. 0-10.0 {Efa}? 19 min, T 0.20

304 0. 08 max. 18.0-20.0 8.0-12.0 30301
204L (). 03 max. 18.0-20.¢ 8.0-12.0

305 0. 12 max. 17.0-19.0 10. 0-13.0 30305
308 0. 08 max. 19.0-21.0 10.0-12.0

309 (. 20 max. 22.0-24.0 12.0-15.0 3309
3008 9. 08 max. 22.0-24.0 12.0-15.0

310 0. 25 max. 24.0-26.0 19.0-22. 0 Si 1.50 max. 30310
3108 0. 08 max. 24.0-26. 0 19.0-22. 0 Si 1. 50 max.

314 0. 25 max. 23.0-26.0 19.0-22.0 Si 1.50-3. 00

316 0.08 max. 16.0-18.0  10.0-14.0 Mo 2.00-3. 00 30316

et e
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316L 0. 03 max, 16.0-18.0 10.0-14. 0
317 0. 08 max. 18.0-20.0 11. 0-15.0
321 0. 08 max. 17.0-19.0 9.0-12.0
322 0.12 max. 16.0-18.0 6.0- 80
325 0. 25 max. 7.0-10.0 19.0-23.0
347 0. 08 max. 17.0-19.0 9.0-13.0
348 0. 08 max. 17. 0-19.0 9.0-13.0

Mo 2. 00-3. 00

Mo 3. 00-4. 00 30317
Ti is §XC (min.) 30321
Ti 1. 00;Al 1. 00

Cu 1. 00-1. 50 30325
Cb-Ta is 10X C (min.) 30347

{Cb—Ta is 10xC
(min.), Ta 0.10 max.

Notes on Wrought Steels

(a) All composition ranges are based on ladle analysis.
Standard permissible variations from specified chemical
ranges or limits for check analysis are shown in Section
24, Steel Products Manual.

(b) Manganese: 2.00 max. in all 300 types except
S.A.E. 30325 which has 0.60 to 0.90, and S.A.E.
30347 which has 2. 50 max.; 1.00 max. in all 400 and
500 types except 416, 4163e, 430F, 430FSe (1.25
max.) and 446 (1.50 max.). Manganese in S. A E.
51420F and 51440F is 1. 25 max. Silicon: 1.00 max.
in all types exept 302B (2. 00 to 3.00), 310 and 310S
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(1.50 max.), 314 (1.5 to 3.0), and 403 (0.50 max.)
Silicon in S. A.E. 30321 and 30347 is 1.50 max. and
in 30325 is 1. 00 to 2.00. Phosphorus is 0. 045 max.
in all the 300 series except 303 and 303Se, and 0. 040
max. in all other types except 416, 416Se, 430F, and
430FSe. Sulfur is 0. 030 max. in all types except 303,
303Se, 416, 416Se, 430F, and 430FSe.

(c) S.A.E. composition limits as of January 1952
may be slightly different from the A.L S.I. analyses
quoted.
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Table 1. Some Chloride Solutions Which Cause
Stress Corrosion Cracking of Stainless

Steels
Salt Concentratipn, Temperature,
% by Weight °F
Ammonium Chloride 30% Boiling
Calcium Chloride 37% Boiling
Cobalt Chloride Saturated 212
Lithium Chloride 30% Boiling
Magnesium Chloride 40 (pH-4) 220
Magnesium Chloride 60 (pH-4.4) 240
Magnesium Chloride 42 310
Mercuric Chloride 10 Boilling
Sodium Chloride Saturated 212

Boiling

Zinc Chloride 54
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Table 2. Type 316 Stainless Steel and Bronze Insect Screen Tests

Average Loss in Strength

]

%

Location Time, Yrs. Bronze } 316 Stainless
Partly Sheltered Unsheltered 1 Partly Sheltered Unsheltered
|
Voderate Tnduntia 27 | 18 20 0 0
2 erate Industrial :
AR G 4.6 28 2% 0 0
8.0 100 46 0 0
2.2 46 31 0 0
Heavy Industrial 3.8 8la 57 0 0
(S’t}gam Railroad 4.6 97a 65
“erminal) ‘ 6.9 91a
! 7.7 0 1
Mar]iarlle - i 3.3b 13d 12 od 3
(Block Island) | 3.3 10d 15 ad 6
Rural x 4.8 8 6 0 0

¢. Some wire failures

b. Facing

¢. Facing seaward

d. Completely sheltered from rain

Table 3. Typical Results of Tests of Type 304
Stainless Steel in at About 140°F

Duration of Corrosion Rate | Depth

Location Test, | -womey oo Pitting,
| Days mdd. | ipy inches
Hollis, L. L 1555 0. 0006 |{<C0. 0001 0.001

Pittsburgh, Pa. 4656 0.02 <0.0001| 0.001
Kingston, N. Y. 1448 0.001 [<C0.0001] None
Camden, N, J. 830 0.03 [<0 0001 None

Table 4. Results of Some Corrosion Tests of Type
302 Stainless Steel in River Waters

Duration Corroswn Rates
River of Test, |~ e/ Pitting
Days mdd. } ipy. |
Allegheny 330 0.006 0. 000001 None
Monongahela 338 0. 012a0. 000002, None
Monongahela 128b 0. 03c ‘0. 000005 None
Potomac
(Hagerstown, 394b 0. 000ci0. 000000; None
Maryland)
Mississippi 1095 0. 000 [0, OOOOOO; None

a. For comparison carbon steel was corroded at a rate
of 148 mdd (0.027ipy) in this test.

b. Tests in hot water in condenser system.

c. For comparison, Admiralty Brass was corroded at a
rate of 75mdd (0. 1iy p3) in this test.

o] A Yo A 140°F A x ==
B A 18— 8 2uE s
ZHe WA o] 88 Table 3¢ wof F3iu, o] &
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ol AE 316‘5]«1 4ol

344 e Fol zdaw

£ Alzstee slelAe

Ed ARE =FA
<]

A g A

zekehA 3440

Qe vhet wpAAA R 2l e FE

Z monongahela 7

Table 404 2+ vlsh

A g A

£ leng ¥4 (%1-7\) ke F
B%E
ol 3
A S8 i Al 3 AR SE ofeA
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Table 5. Results of Cavitation Tests in Fresh

Water
Brinell Cavitation Loss in
Alloy Form . dness mm? in 16hrs

Type 304 Stainless Rolled 153 13.9
Type 304 Stainless Cast 135 11.8
Type 302 Stainless Rolled 182 3.7
Type 309 Stainless Rolled 139 8.6
Carbon Steel0. 30%C Rolled 145 135.0
Carbon Steel0. 339%C Cast 159 62.4
Cast Iron 3.18% C Cast 171 636.0
A B Frh

o}

T RFEe AT AvEld £4¢ 2 4 H
WlodAel okm g sed gERe L wEol
FolA oo A4 Aol AT 5 e T £
g BwE A S 2ol 25 & Aol

@7 9= (YLK ¢ mine water)

FAgA ey B BAA A B4 oA
48] Aol b e,

X5

5 AzEel Wi b FARel Elli

A Tr»l GHRD)R. F4o) £t 37 2

53 2o A F459 (SBH) & TRt Aol
o) & M»g 4289 Fut el HF2s Fu

259 18—8 zuldlate dA2 4 A=

2 Ao|vk fr7 LR (free acidity) 7} 3z A4

s FE 54 25y Ao #4440l A %

E A4¥es Ho g, exvlveE zslgatE

& ex gHA o] Fol FIFE WA
ol & Eo] 316=wldl 279 A2 1000psi 3FF, 390
°FolA] pH8—8.59] &¢& .%—*5 T34 7194 7] (feed
water heater) Woll A 64Q £ =ZAF &l F4&
£ JLagslel =hgk 0.00002ipy $ok,

Aol gt o]} e A HE o] AEE Y

F9, 944 = (centrifugal pump)o] A9} ZFE I
o v FEstn v Al AA AL

SzdUol B adls e 259 A& AESE
Aol A% vhug BRE st YAz 22
(impeller) 8} Flol2 A g2 25 A-gHc}

£3 25 @HEAE A gz HzE A
= Afole oS 22

WA g Aoz s

wZazle] %ol ny Aol FEEe] FF
ol vE 4 Qe Ao, LadvolE Zdda
e AAL A% FEsn e AL FAEANA
A FAT Hxzolet

Aue) ¥Eol dom 44 HEIT 6 N
e i aa o e ot g E S Ae AL Aol
DT T J’d"iel A D} (] '1.?. 0}—%"&‘2‘1‘5—1"&_‘4‘_‘}& }_]/\1 ﬂir’ﬂ%@%’&]‘
M wol $iuz gHludel e €% dgd = .
W =316 9 3178 FFo] ohE AR FEEG F8
FFEE ALF@IE0D A0 s wit LT T e S e
He Wz dEste Wl ASsEs A3, . 4 . N
e BB Tabe 6 So BI s = glebrt sel A% Wk 2l A AghE
e= » H "“—«T al = 3 .
S & A9
GECEIES Fud 2UAAE B0 addad FuE 5%
Table 6 Results of Some Tesis in Acid Mine Waters
. . Acidity as Fernc Sulfate, Copper Sulfate, Duration of Corrosion Rates, ipy
Kind of Mine H,S04~ppm* ppm ppm Test, Days Type 304 Type 316
Copper 150 603 - 61 0.017 0. 00001
Copper 270 9424 - 61 0.00005  0.00002
Metal — 6700 1020 6 0. 00005 0. 000032
Coal — — — 480 0. 000000 0. 0000Q®
Nickel 251 — — 365 — 0. 0002¢

*ppm=parts per million.

a. Corrosion of carbon steel in same test-1. Qipy.

. Corrosion of acid resisting bronze in same test-0. 015ipy.
¢. Data refer to complex alloy containing about 219% Ni, 19%Cr, plus Mo, Cu, and Si.
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Table 7. Results of Some Corrosion Tests of Type 304 Stainless Steel in Neutral
and Alka]me Salt Solutlons

Corrosive Medium Conc, Tevxpe;&ture Aeration Velocity E?r%%gf Te%?nug;?crilx?efns Cor:-gsxlcl))r; Rate
Ammomum Nitrate Any Any — — -— — Unattacked
Am'nomum Sulfamate 10% Atmospheric — - — Laboratory I”nmersxon Una’ctacked
A*nrnomum Thlocyanate 460gp1’ Atnoqphenc None None 7days In tank 0. ()0001
Ammonium Thiocyanate 30% 154 None — 17days ga;'ggggrin 0. 0001
Copper Cyanide Plating Solution 120 Complete Agitated 7days Laboratory 0. 00016

43 yan ng p g 4 Immersion :
Magnesmm bulfate Any Any — — — — Unattacked
_ H_h Laboratory
Potassium Dichromate 209 212 —_ — 144hr Imm ersion 0. 00000
Potassmm Persulfate 5% 95 None None 476hr In tank 0. 00000
Sodium Aluminate 10% 60 Yes None - i‘;&;ﬁ;&? 9. 00000
;d—l:r;lw};c—arbonate Mot}:er L 1_ . _
with Free Ammonia Liquor 200 7ldays  In tank 0. 60001
Sodium Carbonate 10% 60  Yes  Nome —  Laboratory 0. 00000
Sodium Nitrate 53% 86 -— Agitated  28days In pipe line 0. 00001®
Sodlum Phenolate 209% as NaOH 230 None —_ 329days In tower 0. 000002
Sodium Phosphate 5% 60 Yes None — %S?g;?stﬁ)? 0. 00000
Sodmmw Sulfide 0. 4% 108 None Low 43days In tank , 0. 0002
Sodium Sulfide 509% 320 — — 5324hr  Immersed 0. 068

*No putmg ohserved in any of these tests
a. gpl==grams per litre.
b. data for Type 316 stsinless steel: specimens of Type 304 were pitted to a depth of 0. 020 inch.



Table 8 Results of Home Covrssion Tests of Stainless Steels in Acid Salt Solations

Corosive - Temper- 4 o vilacity PUration  Location of  Corrosion Rate ipy Pitting, in inches
: e Acration Velocit . : : 8. 10

Medium ature °F H Ve Y of Test Test Specimens Type 304 Type316 Type30d Type3l6
7% 86 Comoyplete 167 /min. 20hr Immersed — 0. 001 None
3% 69 Some — - Immersed 0. 090 - None

Alaminum o4 ot a5 Non:- None 16w Immersed in 0.00005  0.00000 None NI

Sulfate sRL 7 Hon son SOWA L corage tank 0.00005 0. 00000 None one

éllll‘f?ym’l None Some 14hr  In evaporator >0.82 — —

Sulfate

Copper 24%-15.2% = ;

AR = N a1: Noane Spyer 2day n ey v 002 o) I Nane

Sulfate free acd 218 None Some 6idays  In evaporator 0.0002  0.0001 0.068 Mone

09 Sore None — Immarsed 0. 0000 e None —

1680 Some Some vdays  Immersed 0. 0004 —
150 None I Covoraed 0.0004  0.00002 None  Tion
140 Complete 2-4'/sec.  8days  In troagh Destroyed ¢. 003 — -
i 15'1%5' £ 235 None Some  1ideys  In cveporator 0.0003  0.0003  (.008  0.002
Mong—ammasiam ) ] .
ai-hydrogen 4096 140 None None 22days  Immersed 0.0004  0.00003 None vone
Phosphate
Nickel H5 10 238 400 None Mone  232days  Imimessed 0.000002 0. 600001 None  “ione
Sulfate upl Nickel
Po ium K N S, o None . nersed — None .
Viwninum Sulfate 107 80 Some None Immersec €. 00007 None
124 ac) 50— . R nerse - ,
s tassium 1‘5% Nene Nene 16days fﬁfgf\ed 0.057  0.00007 >>0.031 None
480 00 Nene None 13davs Imuersed 0.0000  (.0000 None “one
(P RT! vt ne Snone adays in tank .U .
Zine Solfate Plating Ew‘olu»us Some Somo a1davs Inunersed 0.00003 0.00004 None None
VR fion pH 5 ’ - - QLR in tank
Z”’“‘ Saturat{:d plus 218 None Vigorous 35days [rminersed Destroyed 0. 3060 -— None
Sulfate free acid -

in evaporator

Immersed in .~ 0.000001 0. 000001 None  None

Line Tapure
Sulfate electrolyte

104 Slight  Slight 21days

@S-l b (acidity) 7

gt A d ARA 5l sl LR N RS ) A R -

1 =Y

she] A Aol A=

L B

e e A

BA o138 mols gl
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Table 9. Resv‘ts of Some Corroswn Test of StamleSS Steels in Halogen Salts

Corrosive Tempcrature Du1at10n Lobatmn of Corrosmn Ratn ipy Pmmg in Inches
Medium Cone. °F Aeration Velocity of Test Test Specimens Type 304 Type JTG Typ€301 TVPE 316
éﬁlfg;llg: T 285 50 None  None  500hr ilfrfqﬁed 0.0009  0.0008 None  None

Ammonium

e . Immersed in (PN N
Biflworide ~ Conc:  Boiling  Nome  Some  28days  USTEE 0 0.077 0,047 None  None
?er:}?fg:;zlem 500 gpl 194 None  Some 300 hr Immersed - 0. 00007 XNone None
Ammonium , T Immersed in
Chloride 3.4% 80-215 None Some 528 hr dissolver 0.010 = 0. 014
Ammonium R -  Immersed .
cpmont 3% 225 2 - 68days { ™M - 0.000 - 0. 020
éﬁg{;géum 1-10% Boiling None . 6days Immersed - 0.00005 - None
Bari " g1¢ I: sed
Chr]z)lg]te 350 gpl 212 None  Some 400 hr irrgﬁfﬂe - 0. 0009 None
Caleium 589, 330 None Some  3ldays In evaporator 0.002  0.0017
Calcium , . _ ,
Chloride 30% 10 None Low 355days In brine tank 0.00003  0.00003 0.009  0.009
Cupric Chloride 1055 70 None  None 24hr TImmersed 0.174 - Pitted .-
Ferric Chloride 10% 86 Saturated 16’/min. 91hr Immersed .- 0. 004 . 0. 031perf.
Ferric Chloride 10% 150 Saturated 16’/min. 91hr Immersed . 0.293 .- 0. 031Perf.
Ferric Chloride 459 86 Saturated 16’/min. 16hr Immersed . 8.3 . 0. 031Perf.
Ferrous Sgtﬂﬂigj 275 None Considerable 24hr igg;;;z;glm 0. 005 0.005 None None
Magnesium . Iramersed
Chlomide 35% 160 None  Low  3ldays ;¢ 0.0002  0.0002 0.001 0.001
Chlide ™ 48% 30 Neme Some  5odays IR 000 0003 Nome  Nome

dane

éﬂ;‘;?&f U 37w 220 Low Seome 19days Fr:‘ll;frljgu 0.033 0.026 None  None
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for Aoz A gl datel =9 steiol gt 29% A, 20% ZE, 39% Leinel, 3~3.5%
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Table 10. Corrosmn of Stainless Steels in Hydrochlonc Acid

Type Alloy ACId Cnncentratlon

%

302 3.6
302 10.3
302 25
302 37
316 Dilute
316 10

50

316

Corrosion Rate,

Temperature Exposure
°F Phase ipy
76 Liquid 0. 065
Room Liquid 0. 084
76 Liquid 1.22
Room Liquid 6. 66
77 Vapor 0. 0012a
216 Liquid 2.4
230 Liquid 42.0

a. Pitting was 0. 005 inch during test.




Table 11 Corrosmn of Types 316 and 317 Stamlesq Steel in Sulfuric Acld

Type Alloy Concenéﬁfon, Y Tem?g“t“m Condition of Exposure CCYI‘OS;‘;‘; Rate,
316 1 260 In liquid 0. 083
316 50 302 In liquid 185.0
316 5 Boiling Refluxing liquid from boiler 0.27
316 10 Boiling Refluxing liquid from boiler 0.37
316 19 Boiling Refluxing liquid from boiler 1.2
316 75 Boiling Refluxing liguid from boiler 127.0
316 96 Boiling Refluxing liquid from boiler 0.42
316 12 Warm Spray from liquid at 190°F 0. 0027
316 9a 100 In liquid 0. 0010
316 10 160 In liquid 0.011
315 13 100 In liquid 0. 055
316 20 160 In liquid 0. 076
316 30 100 In liquid 0.12
316 95 100 In liquid <0. 0001
316 3 150 In liquid 0. 008
315 5 150 In liquid C. 035
317 5 150 In liquid 0. 0036
316 10 150 In liquid 0.091
317 10 150 In liquid 0. 072

316 & 317 20 150 In liquid 0.12
316 05 150 In liquid 0. 060
316 4 175 In liquid 0. 048
317 4 175 In liquid 0. 0036
316 5 175 In liquid 0. 090
317 5 175 In liquid 0. 084

316 & 317 10 175 In liquid 0.12
316 1 200 In liquid 0. 055
317 1 200 In liquid 0. 0001
316 3 200 In liquid 0. 094
317 3 200 In liquid 0.12

a. Last twenty figures from two-hour tests. Data pr\)v1ded by the Research Labmatory, Alleg}u ny Ludlum Steel
Corp. (1949).
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A w) ol 3 65% A AF o] g HlEhd] Table 12. Corrcsion of Stainless Steels in Nitric
WE &7l etk glertE dohiwHl AREE o Acid
%]:E-. R ] —— [ —
) Type Acid Temperature Corrosion Rate,
o] A|FL S A gx ek o] A4S dohdi= Alloy Concentration, 9% °F ipy
Az A Agnld, el o) ARAste Aaelds 07 Alls 60 0.0001
g zstel A Agd B AFAA o e, 3 302 10 Boiling 0. 0003
Al &1 AR 42i= 9l o)k, 308 65 Boiling 0. D096
EghabEe] Aol EAsbu] Auid 2 FAEE 309 65 Boiling £0.012
o) v ghom "eh, A4 B4 EFARE ofw 300D 65 Boiling  £0.0048
l4E el AT 2% £33 OB o ASe 310 65 Boiling £.0.012
Sade A ZAje) osle] mEk zbasich uhulel 302b 65 Boiling 0.012
Adbe] Gateld B4R EFAN BT a0 65 Boiling 0. 020
M Ale] ¢lod, AAGe Erol Sxe] oFEch 347> 65 Boil%ng 0.012
AT AR A AR B e Dolling 0025
W Aedo - b © 302¢ 65 Boiling 0.228
b 316¢ 65 Boiling 0. 540
Table 124= A 49 il FAARSE 4o FL 347¢ 65 Roiling 0. 050
316Che 65 Roiling N, 085
304 93 90 0. 0005
N3 BT e ¢ Ak uisled 304 93 110 0. 6020
)& zhliohis Ao o] A A 304 93 130 0. 0080
o zo] mEi £ oal 304 95 90 0. 0011
I 304 97 9 0. 0088
ool A9 S5 Table 13 304 97 110 0.015
K e 304 Red Fuming 50-80 0. 6004
3043 & A2 Fo A b F-H-2 304 Red Fuming 250-300 13
316 Red Fuming 250-300 25

£ Akl wfdle]=, 3169 - R
a. Includes concentrations from 5% to concentiated acid.
b. Annealed 5 min at 2010-2100°F and then «ir cooled.

<L ¢. Annealed 5 min at 2010-2100°F, air corled, then

27k reheated for 4 hr at 1200°F.

Table 13. Corrosion of Stainless Steel in Phosphoric Acid

Type Alloy Acid Temperature Exposure

Concentration, % oF Phase Corresion Rate. ipy

302 5 68 Liquid nil
302 75 63 Liquid nil
316 90. 4 Room Liquid nil
316 5 200 Liquid 0. 0001
316 20 200 Liquid 0. 0020
316 60 200 Liquid 0. 0050
316 35 208 Liquid 0. 028
316 10 225 Refluxing 0. 0010
316 50 242 Refluxing 0.021

16 85 235 Liquid 0. 052

316 85 255 Liquid 0.11
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Table 14. Corrosion of Stainless Steelsin Sodiam

“Evtelz ol el A 4] EkA ‘3%8 el
A 304 308 W M7Ye) 4 & Qb He wwm  Hydrexide o
Bl o} g atel] Al EA Bhale] g EAlEl A %qld NaOH Tem erature, Corrosxon
2L;~29&%L14 2, 19~°09§L i]% U2ﬂ~3 H Lam;.o_l E"i@ffﬁmﬁfﬁ | Rae iy
s ) & hedls el 2 ghe] o7HE o)k 302 100 750 0. 068
ERAF 302 60-100 500 0.17
AL el 2xpe] B @l flEh WA 304 509 7 230 0-020
go ggdngAd Azel Agsel, T& A% S10 i 2o oo
wolw, wo w9 sElgEEd Az 924l ¢ 330 76 230 0.014
- - 302 75 212-248 0. 038
RE 304 75 212-248 0. 045
_ 302 70 325 0.073
6. Ao olst K4 302 70 194-239 0. 027
18— 8 ule 2o gmuol @ (obdul, #zd, 302 70 158 0. 003
Auael opuls ) FAHFES ZL F @A 302 50 290 0010
qabe] BYE U4 S e 302 23 220 0. 0002
3043 QFFijol ZHV L} e FA, za 3 o _S(E—_Aﬂ_,-lg_____*,}fg,,,,,,,,O. 0003
Table 15 Corrosion in Acetic Acid
Acid Temperature, Duratlon of Test, Corrosion Rate ipy
Concentration, % days Type 302 Type 316
0 to glacial Room Up to 157 Z.0. 0001 0. 0001
1 Boiling Z0. 0001 0. 6001
2.22 Boiling 0. 031 0. 0077
10 Boiling 0. 069
10 Boiling 0. 0009
20 Boiling 0. 0026 0. 06007
50 Boiling 0. 0011
80-100 Boiling (80)® 0. 0076 0. 00015
80-100 Boiling (80)® 0. 012 0. 00006
99 Boiling 0.014 0. 0025
Glacial Boiling 0.031 O 00078

a. Contains other orgamc compounds
b. 80 operating hours.
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ol Gl el Al mbEaFA ol o o), BmE Gl R B Awae TR EE
A s APl wEe] A EAHer SR AgEe 3 A g AFAA FE
S Table 169 45314+,
A agld e AE, A, v, oo R s} FAH(5LES : Lactic)
FARXE e FEez dd A8t e AES A EAAAY ALY L e
v ARgEe
wmzla A faAEae Fag s ek g
e AzAs Aaste AR} GE e FFEo] Aar T2 (pitting)-> Yo 7w Table 179]
wo] 2ol A AYHoR FEAT, g FHAAA AR FF FAA9 A 1]
Lal-g-o] Table 15¢] tebvt ik kvl 316 B 3178 & o) ozt fxno] F2E dw
Bl 347§ 2glel et BE -%L?.El EE 24 Adsx gl
A ma . g A Ak gk W44 st S7|ME
2 BAAER olw 2 o Ak Al AF Table 18& el fA4ES Heate 5% &3
Ao R AgE e A RS A3 e Az BelAY HuglE AY ASE 2o F Aol FE
T A stevd s 285}, 3169 3178 2 £ T AL OlE EE AES 302 2 304 Yk AL g
we] e abgdel Ho Aol fleov] Az 3 18—8 FFFA ARelA GFYAm A F

Table 16. Corrosion of Stainless Stee]s in Mlxtures of Acetic and Formlc Acids

\cxd Content 9%

Type Alloy - Temperature, °F Corrosion Rate, ipy
Acetic Formic )

304 99.7 0 248 0. 0050
316 99.7 0 243 0. 0004
317 99. 7 0 248 0. 0005
347 99.7 0 248 0. 0073
302 50 29 210-245 Corroded away
347 50 2 210-245 Corroded away
316 50 2a 210-245 0. 0007
316 50 28 210-245 0. 0081
17 50 28 210-245 0. 0003
302 25 4 200-230 Corroded away
316 25 4 200-230 0. 0033
317 25 4 200-230 0. 0020
347 25 4 200-230 0.020
302 30 8 275 Corroded away
316 30 8 275 0. 0045
317 30 8 275 0. 0018
347 30 8 275 0. 042
302 0 90 212 0. 085 (vapor)
316 0 90 212 0. 0018 (vapur)

a. Contam» also 3% acehldehyde and 5“’ low boiling material.
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Table 18. Corrosion of Stainless Steels in Several Organic ACIdS

Corrosion

Acid Type Alloy Concex;ératmn, Tempg?ture, E;ﬁg:;xre E Rate’ py
Phenol 302 5 60 Liquid O 0007
Phenol 302 90-100 302 Vapor 0.0217
Phenol 316 90-100 302 Vapor 0. 0024
Aspirin 302 100 140 Solid 0. 0002
Citric 302 58 Boiling Liguid 0. 0001
Naphthenic 302 100 554 Vapor 0. 0246
Naphthenic 316 100 554 Vapor 0. 0009
Tartaric 302 5-50 59-212 Liquid nil
Oleic 302 100 Boiling Liquid £.0. 00011
Stearic 302 100 410 Liquid 0.00¢3
Stearic 302 100 428 Liquid 0. 0151
Stearic 302 100 446 Liquid 0.02.1
Palmitic 302 100 439 Liquid 0. 0002
Oleic-Stearic mixture 304 100 440 Liguid 0. 014
Cleic-Stearic mixture 302 100 440 Liquid 0. 016
Oleic-Stearic mixture 347 100 440 Liquid 0. 020
Oleic-Stearic mixture 304 100 440 Vapor 0.01¢
Oleic-Stearic mixture 302 100 440 Vapor 0.013
Oleic-Stearic mixture 316 100 475 Liquid 0.0012
Oleic-Stearic mixture 317 100 475 Liquid 0. 0002
Oleic-Stearic mixture 316 100 (agitated) 475 Liquid 0. 000032
Oleic-Stearic mixture 317 100 (agitated) 475 Liquid 0. 00007°
Oleic-Stearic mixture 304 100 (agitated) 475 Liquid 0.0112¢
Phthalic 302 100 438-554 Vapor 0. 0022
Phthalic 316 100 438-554 Vapor 0. 0006
Phthalic 317 100 438-554 Vapor 0. 00004
Phthalic 347 100 438-554 Vapor 0.0114
Maleic-Phthalic mixture 316 100 410-554 Liquid 0. 0006
Maleic-Phthalic mixture 317 100 410-554 Liquid 0. 0001
Malelc Phthalic mixture 347 100 410-554 Liquid 0.016
4o 001 inches plttmg
b. 0.002 inches pitting.
¢. Perforated.
Ang wed, g sshed QoA AR BEeR gAY, of A
o] &L AF FY4A &2AClA £FE el F 0 gl oA wATEE Y 0.03%E 25 800
S A& AA A 2700 ME 234 X ~1600°F 2xm Weel A FHE &0 ok <deiriA
3k, G Aoz ofmqt wEe Lol SHAA ddE
29 AL A2 A7 Lp]eo 2 2= o]l A uk
10. =3 e B4 =2 zaf;}i-i]jﬁoa EAAZ S glel A2 4 A wl
B3] e i E A 3049} 3168 22w B3hE HEd $HAA ARz e o) F Fob
ol E ZuEld a7t S3Fo] clupet $HEAA dAY A QA o] 8o ol e WAL AfeaE T
% gl e e BEE 436 92 HEE 9% ok 438%E 9% 2rden Fdo



