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OSION RESISTANCE CHART

Corrosion Resistance Data

The following table presents information as
to the relative corrosion resistance of repre-
sentative types of stainless steels, namely
Types 316, 302, 304, 430, 403 and 410. This
data is based on laboratory tests and should
be considered only as an indication of service
life to be anticipated.

Under service operating conditions, many
variations are encountered such as fluctua-
tions in temperature, impurities in materials
being processed, and local variations in con-
centrations, etc, Fabrication problems such as
welding, brazing and heat treating must also
be considered in the selection of the right
type of stainless. The design factor must be
studied as it, too, enters into the selection. It
is important that sufficient access be made to
equipment that it might be properly cleaned.
Crevices and sharp corners should be avoid-
ed and welds should be ground smooth.

In view of the above, it is recommended that,
wherever possible, samples of stainless
should be subjected to actual operating con-
ditions for evaluation before application to
production.

302 403 302 403
Chemical Media | Temp.°F. |316|304|430|410 Chemical Media | Temp.°F. |316|304|430|410
Acetic Acid Ammonium Persulphate,
5 to 20% 7o |H || W W (5%) | BN BR BR |
50% 700 |H (M- Ammonium Perchlorate
80% 70° (M (M (MW|— 10% Boiling (M M | W | -
100% 7o | W (W W A
ol o mmonium Phosphate
50% Boiling | | H | H iy 700 [ |m|m|-
&o% Boilng (M | M| M | — Saturated 7o [N (W | W |-
100% Boiling | | | M | — i o ki
mmaonium Suiphal
%A"dea 7 |m|m|m| - 1% and 5% 7oo [H (W | M|~
90% Boiling | M [ | M | - 10% Boiing | K1 | K| — | —
Piail 9 Saturated Boiling | B | B[ — | —
30% poes: Hot |H|®|=|~- Ammonium Sulphite )
100% Hot |H | M| —-|—- o 70°and Boiling (M (M | — | —
ne
fopaw o |mlmlml- 3% 7o |0 (m|m|-
; =: Concentratedcrude ~ 70° [ | | M | —
Boiling | I | N | I mimlml-
e 70 (m|m|m|- Aniline Hydrochloride ~ 70°
Alcohol, Ethyl Antimony Molten | | I (M | —
s 7o (W (m|m| - Antimony Trichloride voo |HN|MH|N |
Bolling | | | | — Amyl Acetate (Conc.)  70° | | | | —
Alcohol, Methyl . Amy Chioride 7o° [H (| (W
Pris I 1500 | (m |- |-
Auminum Moton | M | M | M |m | | BerumCaborate 7o W W W)=
Aluminum Acetate . 5% 70° . n n —_
Saturated SRR ] e Saturated 70 M| B [(E|-
Saturated Boiling Agueous solution Hot || R|~|~—
Aluminum Chloride Barium Nitrate
25% 7o ||| Aqueous solution Hot |l |H | = |-
Saturated 70° [— || | — e |m(m|m|-
Aluminum Fluoride 70° | |H | W |- Rarlum \phaio Ly
Barium Sulphide
Aluminum Hydroxide - - Saturated Soluon  70° | M | M | M | M
Nsm:a Potassium S |ph1:e seer |l e B e
uminum um sui -
29 and 10% o mlmlm|- Barley (Malt and Hops) 70° | | N | N |
2% and 10% Boiing (M [E | & | — Alcohol (3%:to4'%:%) 160° ||| — | —
Saturated Boiling | M | B (&1 | — Benzene 70° || |H | N
Nlingi%num Sulphate ol Benzoic Acid 7o || |W |-
‘Sani 7 (W@ |H|- Benzol 7p° HE N -
10% Bolling | | I | M | — Blood (Meat Juices) Cod |H|E|E|—
Saturated Boiling | K1 | K | M| — Borax (5%) Hot |l | | | N
Ammonia (Dry or Moist) Boric Acid
All concentrations 70°-212° (M ([ | W | — 5% Hot | | | |N
Anhydrous 70° |H|H|W |- Saturated solution Boiling | B | K | E | E
Anhydrous Hot (M | M| M| - Bromine 700 |H|H|H |-
Ammonium Bicarbonate i o
it m | m| |- Bmtarrn::;d 700 |l W | W N
Ammonium Carbonate. 5% 7o W[ |m|m
1% and 5% 700 |H W W \m 5% 150° (M | || —
Aerated or agitated 700 |l | W | H | N Aqueous Sol. S
Ammonium Chloride alale 964 Boiing | | (M | —
1% 70° = Calcium Carbonate 70° |[H M| M| —
102850%  Boiing | B (| = |- Calcium Chiorate
Ammonkinhlifele Dilute solution 70° (W |W| = |-
All concentrations  ~ 70° | Ml M | W | — Dilute solution Hot (M | M |- |-
Saturated Boiling | [ | | W Calcium Chioride
Ammonium Oxalate, (5%) 70° | M | MW | W | W Dilute solution 70 |B|E(EE| -
Cong. solution 700 |B (||| -

Symbols and Colors

Indicate Recommendation

B Recommended

B Light attack — use with caution
B Chemically attacked — not recommended

— Not tested

* Pitting occurs under some conditions.
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302 403 302 403 302 403
Chemical Media | Temp. °F. |316|304|430|410 Chemical Media | Temp. °F. |316|304|430|410 Chemical Media | Temp. °F. |316|304|430|410
Calcium Hydroxide Copper Sulphate Ketchup 7c | m|EB | B|—
10% Boiling (M | M| —[— 5% aerated 7o || ||~ Lactic Acid
20% Boiling | M = =i = Saturated Boiing | | M | = | — 1%, 5% and 10% 7o W |m|m| -
50% Boiling | M Creosote (Coal Tar) Hot (M |m |m| - 1% Boiling | | M | M | -
Calcium Hypochlorite (2%) 70° | E1 [ | &1 | = Cyanogen Gas 7o |lmIm|=1- 5% Boiling = = = =
Calcium Sulphate Dichlorosthane Boling |M | M | = |- e ouling
Saturated 7o || ||~ Biocitonbaints Lard 7oo |H || W |-
Carbolic Acid mlmimle Melted and solidified 7o |H || |- Lead (Molten) fo00°F | | | | —
= A= Byewood Liquor o (mlEl-]- Lead Acetate (5%)  Boiling | M | M | — | —
Linseed OIl 7oo || W M| W
Carbonated Water Epsom Sait
(Carbonic Acid) Coldand Hot | M [ M | M | — Magnesium smphmamcﬂoldt alelale Lysol ‘ 7o |l ||| W
Carbon Bisulphide 7o | |H | M| - Magnesium Carbonate
Ether 7o° || (M| - All concentrations 7oo ||| |-
Carbon Monoxide Gas .
14000 | (W (M| W Ethyl Alcohol, Magnesium Chloride
1e00° | W (W (M| - (10% to 100%) 7o || ||~ 1% and 5% 7o° |ED (K| |—
Calbon TerRcIo Ethyl Chloride (Ory) ~ 70° | | [ | = _ o - =1 -
CP (Dry) 7o |M (W |m|m Ethylene Glycol (Conc) 70° | M | M [m | — Magnesium Hydroxide ~ 70° | M | I | W | —
CP (Dry) Boiling | I | I [ | W Ferric Chloride Magnesium Nitrate
Aqueous solution (10%) 70° | | K | | W Al corcanirationa 700 (W |m|m |- All concentrations 70° : : : -
Chinosol i i 7o || M| —=|~—- Malic Acid Cold and Hot =t
Antiseptic solution, 1-500 70° |l | M | — | — :xmdﬂ ! Mayonnaise 7o ||B|—|—
Chioracetic Acid 7o° || (| All concentrations 7o || M| W (m Mercuric Chioride (Dil. Sol) 70> | I | M | I |
Chlorbenzol Ferrous Chloride Mercury mEE| -
Oy s .. Saturated 70° | W M| - |- Methanol (See Methyl Alcohol)
Chloric Acid 7oo [N | W ||~ Ferrous Sulphate B 1 opie
Chlorinated Water 10% 70° - K CodorHot |H | m | m |-
Saturated 7o0 [ | M| W)~ 10% Boiling | M | M | — | — Mg:i:;g ) bl
Chlorine Gas Fluorine (Gas) 700 |H(H | H|H 50% H.SO, + Cod | W|W|=-|-
Dry gas 70 |HIHI - Formalin 50% HNO, 200° (W || - |-
Moist gas 700 (M MWW~ (Formaldehyde, 40%) 70° M |B|H |- Boling | M | M | = | =
Chloroform (Dry) 7oo ||| |- Formic Acid 70% H,SO,+10% Cod | |H|— |-
Chromic Acid e |t 5% 70° = = = £ HNO, + 20% water Bd“’:i]:; BIRIC|=
CP 10% 70° - 10% 70° -
CP 10% Boiing | M | M | M | - 50% 7o° (M| M| — |- 15% H,80,+ 5%  200° = = = =
CP 50% Boiing | M | M | — 100% 70° = = i - HNO, + 80% water Boiling -1
Chromic Acid 10% Boiling e Molasses e
50% commercial 50% Boiing | M | M | M| = | | Moypdicacid(s%) 7o | M| M| |-
(Cont. SO) 70 |H(H|-|~ 100% Eaing Mustard 7 |B|B|B|-
50% commercial Fruit Juices 70° |l |H|H | W Muriatic Acid 20 W |m|m|m
(Cont. SO,) Boiing | M | M | M | — Fuel Ol Hot (M |M|— |- N"hh = o |mlm|m|-
Chromium Plating Bath  70° (M | | — | — Furfural 700 |m|m|-]- aphtta (Pure)
= Naphtha (Crude) 7o ||| = |-
Cider 7o |||
Gallic Acid - lmlml-|-
Gitric Acid 5 700 |m|m|m| - Nickel Chloride Solution 70
10%. 7o | (W | W | N 5% 150° | (| | — Nickel Sulphate Soluton 70° | E [H | — | —
ﬁ ;g* = = m| - Saturated, 212°F  Bolling : : m| - Niter Cake Fused |W [m [m |-
2 =3 [ Gasoline 70° H N Nitric Acid
= el HH N 7o (MWW |m Allconcentrations ~_ 70° (M [ M | W | W
50% Boiing | M | M |- |- Gilue 5% Bolling = = = -
b Dry oo || B3| W] - 20%, 40% and 65% Boiling
Coca-Cola Syrup (Pure) 70° (M (I | W Solutionacid 70°and140° | B | B | = | - Concentrated Boiing | (M | | N
Coffee Boiing | | (W | - 2 Fuming conc. 700 |H|H | N |-
Copper Aceli Glycerine 70 |H | W H W Fuming conc. Boiing | M | | W | -
Saturated 70° M| W | W |- Hydrobromic Acid e Nitrous Acid (5%) 700 Wm0 | W |-
loric Acid REE-
per Carbonate Hydroch A Oils (Crude)  Cold and Hot
Sat. sol. in 50% NH,OH | mm|- Allconcentrations 70" | M| M| W\ M| Lo
Copper Chioride Hydrocyanic Acid nEE - and Mineral) Coldand Hot | @ | I | @ | —
1% aerated 700 | B B(BE|- Hydrofluoric Acid Oleic Acid 7o |H MW | -
5% aerated 70° |E3 ||| - All concentrations 70° 300° M| W |®W| -
Copper Cyanide andHot | | | M | — 4o0° W (W |—|—
Saturated Boiling | M | M | W | — Hydrofluosilicic Acid 70° : : ; ; Oxalic Acid .
Copper Nitrate Hydrogen Peroxide 70° [ 5% 70° s
5% 70° = = | B | Boiling | | | W | — }ﬁm 70° = = = -
50% Boiling -| = Bolling -
Hy[grr!?genSubhiﬁe_ 7oo W (W |m| - 25% Bolling | ™ | M| — | —
Wet 7 | B|l@D|@| - 50% Boiling (™ | M| — | —
lodine 70° ||| | —
lodoform 70> |H | HW|- |-
Kerosene 70° || || -
* Pitting occurs under some conditions.
*x Attack may occur if sulphuric acid is present.
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302 403 302 403 302 403
Chemical Media | Temp. °F. |316|304|430|410 Chemical Media | Temp.°F. 316|304 430|410 Chemical Media | Temp.°F. |316|304|430|410
Paraffin ColdandHot | [ | [ W Sodium Bichromate HENE - Sugar Juice Hot |l | N | —
Petroleum Ether EEE N Sodium Bisulphate slm Sl.;lphs:; alm
; 10% 70° ] o u 265° ] (e
mﬁ:ﬁ:wxﬂﬁjm m(m(-|- bty Botvg || @8 == s il | -1 =]
B hotic Ackd Sodium Borate Sulphur Chloride ColdandHot | Il | 1 | W | —
1% and 5% 70° and Boiling | M (M (M | - Al concantrations dandHor |® | m | m | — | | SuehurDioxide Ges \almlml-
10% Still 7o (M |W MW |- Dry 575 —j
10% Boling |M | | M | - Sodium Carbonate Moist 70° W W
50% Boiing | | M| = | = = Baling = = .- Sulphur Monochloride ~ 70° | I | M | — | —
Picric Acid 700 | W (m|m|— Vea es0s |m | m|—|=| | suphuricAcd
PineTarOil  ColdandHot | M | M [ = | = | | g0 ium Chiorate o A b=
Potassium Bichromate 25% CodandHot | | | — | — 50% 7o¢ |W (W | W| -
25% 7 |H (W W Sodium Chioride Concentrated 700 [ M (W || -
25% Boiling | M | I All concentrations 7o | H| R | & |- Fuming oo | BB |—=|—
Potassium Bromide 7o [R|B|-|- Saturated  70° and Boiling | M | B | — | — 5% Boling | M (N | W | —
Potassium Carbonate Sodium Citrate 10% Boiling = = = -
Solution  70°and Boiling | M | [ W | — All concentrations 50% Boiling A -
Potassium Chiorate Coldand Hot | M | M | — [ — Goncentrad Botoy
Saturated Boiing | M [ M | W | M | | Sodium Fiuoride Rapian o lmlelal-
Potassium Chloride o sl Ll ?ggu#mptzdssurs 3;2“ B BB -
1% and 5% 7o | B|B|B|E Sodium Hydroxide armic A
1% and 5% Boling (B (B | = | = 20% and 30% 7o | |W | W |- annic Acid slelnle
Potassium Dichromate 20% Boiing | M | B | — | — i 70: EElElE
All concentrations 30% Boiling (M | M | W | — D e HHH
Coldand Hot | M | M | M | — Molten eso’ | MW MW |- - 8% Boiing | M | [ | W
Potassium Ferricyanide Sodium Hypochlorite (5%) 70° | & | &1 | 1l | W it 7 m | m|=|-
5% 70° |M (|| — Sodium Hyposulfite 7oo |H || ED |- mlm|=|-
5% and 25% Boling | || — |- Sodium Nitrate Tar
Potassium Ferrocyanide 70° (M | I | W | — All concentrations Tartaric Acid | [
Potassium Hydroxide ColdandHot | | | W | — Eiy clalml ==
5% 7o° || N | W |~ Sodium Nitrite 10% Boiling | M (M |H | N
27% and 50% Boiling | M | | — | — All concentrations 50% Boling | M | W | — | —
Potassium lodide i iR A Molten | M1 | | | m
All concentrations Sodium Perchlorate e W m|m| -
ColdandHot | M | M [ — | — 10% m-|- Trichloracetic Acid 70
Potassium Nitrate 10% Boiling (M (MW | — | — Trichlorethylene (Dry)  70° | & (B | B | —
50% 7o | N |M |~ |~ Sodium Peroxide (10%) 70° | M [ | — | — Tung Oil ColdandHot | | M | = | —
50% Boiing | (M| —|— Boling | [W | — |~ Uric Acid 20 W W|-]|—-
Potassium Oxalate L B0 BE B Sodium Phosphate Varnish
Potassium Permanganate 5% Coldand Hot | M | W | = | = 700 (|| M|
5% 7o ||| W |~ Sodium Sulphate Hot |l |l |—|—
5% Boiling | |W | — | — 5% EE NN Vegetable Juices EEmlE| -
Potassium Sulphate Saturated Boiling | M (M | W | — Vinegar
1% 70 (M ([ || W Sodium Sulphide 70° |H W (W |-
5% 70° |H ||| W 5% 70° (M| E (BB Hot | m |m|m |-
5% Hot | M (M| — | — 50% Boiling (M | K | B | = Whiskey mlml-]-
Potassium Sulphide Sodium Sulphite Wort mlml=|=
Solution Hot (M| |— |~ 5% 70° | (| D |-
Pyrogallic Acid EEE| - 25% and 50% Boiling | M [ | W | — Zinc Molten |l | | |
Quinine Bisulphate (Dry) o NN - Stz'gj;m Thiosulphate N .. zggfhh"dﬂ o |mlmlal-
Quniie Supras(Dix) . ne- Saturated 70" and Bolling | & | & [ m | — 20% 70° M (W |W|-
Rosin Motten (I | W | M | — Acid fixing bath (Hypo) 70° | M | M | — | — 70% 700 (M| = |-
Sauerkraut Brine 70° ||| — | — Stannic Chloride % g::?ﬂg = = = =
Sea Water 7oc || B | & | W Sp.Gr.1.21 700 (M| M|— |- 2o Boll:g mlml=(=
Sewage zlml-|- Sp. Gr. 1.21 Boling |l | MW |— | — g
Chioride Zinc Cyanide (Moist) 700 [W | M| = |-
Silver Bromide B E R - Stannous ,
Saturated 1200 | (W |— |- Zinc Nitrate Solution Hot (M | W |- |-
Silver Chioride E N N - Saturated Boiling | — M| — | — Zinc Sulphate sle e
Silver Nitrate Steam NN NN 5% 70° =
10% 70° || W |- o = Saturated 70° || N || —
10% Boiling B E |- Stearic Acid 70 [ : -] 25% Boiling ElEml=]|-
Soaps 700 (M| m | W |- SHontim Hvtronce : -
Sodium Acetate (Moist) A S Strontium Nitrate Solution Hot
Sodium Bicarbonate
All concentrations 70° |H | H(E B
5% 150° (| | N | W

* Pitting occurs under some conditions.
** Attack may occur if sulphuric acid is present.

Reproduced with the permission

of J&L Specialty Steel Inc.
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