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Selecting Corrosion Resisting Alloys
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Flowserve Corporation has devoted more than 85 years to the development of alloys
and the production of equipment to provide long, trouble-free life when handling severe
corrosives. Pumps, valves, pipe, fittings, anodes, towers and various accessory castings
are among the equipment engineered and produced by Flowserve Corporation in various
nickel-base alloys, iron-base alloys, and reactive alloys.

The ratings listed in this bulletin represent the concentration and temperature at which
each alloy experiences 20 mpy corrosion or less in an uncontaminated environment,
unless otherwise indicated. Where applicable, localized forms of corrosion, such as pitting
and stress corrosion cracking, have been considered. However, many other factors must
be considered when selecting a material for a corrosive service. These include: primary
corrosive; secondary corrosive; contaminants; concentration; pH; maximum, minimum
and normal operating temperature; viscosity; velocity; solids in suspension; continuous
or intermittent operation; degree of aeration; type or design of equipment; and any other

peculiarities of the solution.

These ratings may be used as a guide in selecting materials for many Flowserve
product components, including pipe, casings, covers, impellers, and valve bodies. Critical
components such as plugs, shafts, and mag drive containment shells require lower rates
of corrosion. In these cases, we recommend consulting with the Flowserve Materials

Engineering Department.

The corrosion chart in this bulletin is intended to be a guide to the selection of the
proper corrosion resistant material for a given application. The ratings are not a blanket
recommendation or warranty, expressed or implied, for any of the materials for any
media. These ratings are the compilation of extensive laboratory and field tests, operating

experience and best judgement.
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ACEtaldehyde c B D D D D E D D D D A D D D
CH,CHO 10° 10® - AlI° AP All 10° 10F AP AI° Al° Al° 10 All® AP All
Acetic Acid * © D D A D E D D * D E E E
CH,COOH NR NR 0-6* Al° AI° Al° All - — AP AIF AP AP 1-9% Al° AlF AlF Al
Acetic Anhydride A E E E D D E E E D D D D D D
(CH,C0), O NR NR AlI* AlE AIF Al AI° Al° 9-10% AlIF AlF Al° AlI° - AlI°  AII° AP All
Acetone E E E E E E E E E E E E E E * E E E
CH,COCH, AlIF AIE AIIF AIIFE Al AIIE AIIF AIIE AIIF AlIE A AIIE AIIF AIE Al AIE - AlE - All
Aluminum Chloride A A np 5 o o Ao o o e
AICI NR NR NR NR NR 1* NR 0-5 10° AII° AI° 0-7° AlI° NR AI° NR 0-4° All
3
Aluminum Nitrate NR 1°10° 108 AIP 1°10* AP 1* 14 1 1A 1* AP AP - AP 1° AP 1°
Al(NO3)4
Aluminum Sulfate NR NR NR 05° Al° AlF 0-2* 0-5* 0-3* AlE AE AP AP - AP AP AP Alf
Aly(SO,);
mmon'a'A”hydm“s 10° 105 10° 10f 10° 10° 10° NR 10 10 10° 10* 10* - - 10F 10f 10F
3
mm”'“m Bifluoride NR NR NR 18 Al° AIP10* 2° 1M10* 1° 510 Nk NR - - NR NR NR
4 2
Ammonium Carbonate - 5 » o » B A 5 o B 5 . . .
(NH)HCO, * (NH,)CO,NH, All° AlI° 10® Al° 0-7° Al° 1 1° 10% AI°P AI°P Al° AI° - AI° 5 5 -
m"&?”'“m Chloride 10/ NR NR NR NR NR 0-4° 1° 1° 0-3° 0-4° 0-4° AP NR AP AP AP AlP
4
0 = 0% weight percent 4 = 40% weight percent 8 = 80% weight percent NR = Not Recommended D = 212°F max. (100°C)
1 = 10% weight percent 5 = 50% weight percent 9 = 90% weight percent A = 68°F max. (20°C) E = 257°F max. (125°C)
2 = 20% weight percent 6 = 60% weight percent 10 = 100% weight percent B = 122°F max (50°C) * = To boiling
3 = 30% weight percent 7 = 70% weight percent All = All Concentrations C = 167°F max (75°C) + = Continuous service
Examples: 0- 48 From 0 to 40% (weight percent) the material listed is acceptable to 122°F (50°C).
8¢ At 80% the material listed is acceptable to 167°F (75°C).
AllP All concentrations to 212°F (100°C) are acceptable.

10 100

Material is acceptable at 10% to 212°F (100°C) and 100% to 212°F (100°C).
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Ammonium Fluoride NR 14 - 1404 1* 1* 02* 02°1°10°02° 05° NR NR - AP NR NR NR
4!
Amraonium Hydroxde 0-3° 03° 1+ AP AP AP AP NR NR AP AP 0-3° 03° — AP 0-4° 04> AIP
4
A enium Nitrate 05° AP 10° AP AP AP 10° NR * NR AP AP AP NR AP Al AP AP
4 3

Ammonium Phosphate
(NH,),HPO, or NH,H,PO,

Ammonium Sulfate

10 1* - 04° 04° 04° 1° 0-3° 1° 10* 04° AIP AP - AP 1° 1° 1P

0-3* NR 0-4* 0-5° 0-5° 0-5° 0-5° 0-4° 0-9° 0-5° AIP AI° AP NR AI° Al° AP AlP

(NH,),SO,
?NmHm)og'“m Sulfide 104 1 - 1P10°1°10°1°10°0-2° 1° 1° 1° 1P10° - - - - - - -
4)2
?NmHm)Og'(‘;m Sulite NR NR - O05F 0-5° 0558 N\R NR NR 0-3> 0-6° 0-5° 0-5° - - & 6 -
4)2 3
émy(':g‘géatﬁ 1M0° 105 10° AE AIE AIE AP AP AIE AIE AE AP AP 10° 10° AIF 8-10° AlP
3 5111
é”ﬁ"’gﬁ’ho' 10° 10° 10° AlF AP AP 10° 10° 10° 10° 10° AP AP — AlF 10° 10° 10°
50111
Amyl Chlorlde A A C C D D D A A D D D B D D D D
CH(CHy).CH,C] 10° NR 10¢ NR 10° 10° 10° 9-10°8-10° Al Al 1°10° AP 10® 10° 10° 10° 10
é”ﬂ:ﬁHHyijogr'o”de NR NR NR NR NR NR NR NR NR 0-2° NR AP AP NR - 02°02° 02°
5! 2
gzg‘fm Chioride 10 = - = — o~ 06° 0-6° AP 0-6° AP 0-6° AP NR AP AP AP AlP
2
gg[ﬁg‘)’\"”""te 1410°0-° - NR 03 AP 1° NR 0-3° 1°10° AP AP AP — AP AF AP AP
3/2
gzg‘g“ Sulfate 10° 10° 10° 1°10°1°10°1°10° 10° AP 10° 10° AP AP AP — AP AP AP AP
4
geﬂzg'ﬂghyde 10° 10° 10° 10F 10° 10 10° 10 10 10° 10° AIP AP NR AP 10 10* 10°
6''5
geﬂze“e 10° AP AP AP AP AP AP 072 AP AP AP AP AP AP AIC AP AP AP
6''6
geﬂzg'géﬂd NR AP AP AP AP AP 045 AP AP 0-7° AP AP AP — AP AP AP A
6''5
Black Liquor NR - - AE AP AP - - NR - - — — — AP - - AP
ﬁoggAC'd NR 1°10° 10° 0-4° 0-5° 0-55 0-2° 0-2° 0-2° AE AIE AP AP — AP AP AP AP
3 3
?;g‘ig)kﬁ'yeﬁ;”(‘; AlE = - AP AP AE AP AP AP AIE AIE AP AI° NR AP AlIS AC AlP
g:om'”e'dry NR NR NR NR 10° 10° 10° 10° 10° 10° 1068 NR NR NR - NR NR AR
g{om'”e""’a NR NR NR NR NR NR NR NR NR NR 10° NR NR NR - AI* AF NR
BUIane D D D D D D D D D D D D D A D D D
CH.CH,CH,CH, AP 10° 10° AP AP AP AP AP AP AP AP AP AP 104 - AP AP Al
gﬁyga%ﬁcow NR NR 10° AP AP AP NR AP AP AP AP AP AP - - AF AF AP
3 2 2
gg"(’ﬁg‘oB)'s”'f'te NR NR - AE AF AE NN NR NR 10° AE NR NR - AP 10° 10° AlP
3)2
0 = 0% weight percent 4 = 40% weight percent 8 = 80% weight percent NR = Not Recommended D = 212°F max. (100°C)
1 = 10% weight percent 5 = 50% weight percent 9 = 90% weight percent A = 68°F max. (20°C) E = 257°F max. (125°C)
2 = 20% weight percent 6 = 60% weight percent 10 = 100% weight percent B = 122°F max (50°C) * = To boiling
3 = 30% weight percent 7 = 70% weight percent All = All Concentrations C = 167°F max (75°C) + = Continuous service
Examples: 0- 48 From 0 to 40% (weight percent) the material listed is acceptable to 122°F (50°C).
8¢ At 80% the material listed is acceptable to 167°F (75°C).
Al All concentrations to 212°F (100°C) are acceptable.

10 100 Material is acceptable at 10% to 212°F (100°C) and 100% to 212°F (100°C).
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flgdgm Peroxide AP 1A 14 AP 10 AP 1P 12 10 12 1P 10 1° -~ AP AlP
22
Sodium Phosphate
Na,HPO, (dibasic) 0-6° NR - 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° AP AP — AP 0-6° 0-6° AlP°
NaH,PO, (mono)
Sﬁg'%m _S"S"i’gte AP AP AP AP AP AP AP AP AIE 1° AP AP AP -~ AP AP AP
2 2
SOdIum SUIfate B C D D D D D D D D D D A D D D D
NaSO A = 02° AP AP AP 0-3° 0-2° 0-3° AP AP AP AP 18 AP AP AP Al
2 4
ﬁlgdlsum Sulfde NR NR NR 0-4° 0-5° 0-5° AIP 0-58 AP 2* 0-5° 04° 04° - - 0-5° 0-5° NR
2!
Sodlum Sulte NR 1° - 05 AP AP 03 02° 0-° NR AP NR NR - AP AP AP AP
2! 3
Slapnic Chioride NR NR NR NR NR NR 10° 10 10° NR NR 02° AI® NR AP 0-3° 0-3° 0-3°
4
Slapnous Chloride NR NR - NR NR 1° 10° 10° 10° NR AI° AP AP NR - 10* 10° AP
2
Stearic Acid D B £ D D E E E D D D D D D D D
CH.(CH,). COOH NR 10° 10° 10° AP AIP 10° 10° 10° AP AP AP AP - AP AP AP Al
gt{:egeH,CH AlE AR AR A AP AIC AR AR AR AR AR AIP AP - - AP AP AIP
6' 5 . 2
SU|fur E E E D D E E E E E E E E E E E
s 10° 10° - 10° 10° 40° 10° 10° 10F 10F 9-10° 10F 10° =— 10° 10° 10° Al
S“grrcmo”de 10° 10 NR NR 10° 10° 10° NR 10° AIP 9-10° NR AI° NR - NR NR AIP
2v12
e p—
ﬁ“g‘g'CAc'd <70% NR NR NR NR 1° 0-7° NR 0-6° 0-2* 0-7% 0-7° 0-7° 0-7° 0-7* 0-7° NR 1°¢ 0-7°
2 4
e pr—
a“g‘g'CAc'd >70% NR NR NR 10* 810°7-10° NR NR NR 7-10%7-10¢ 7-10°7-10°7-10* 7-9° NR NR NR
2 4
Sullurous Acid NR NR 0-2* 02 0 02 10° NR NR NR AP NR NR NR - AF AF AP
2 3
Tartaric Acid D D D D c D B8 D D D D D D D D
HOOC(CHOH), COOH NR 0-5° - 05° AP AP AC AP 0-6° AP AP AP AP AP - AP AP Al
Thioyl Chloride NR NR NR 10° 10° 10° NR NR NR 9-10° 1° 10° 10° - - NR NR -
2
Thanium Tetrachloride 10 10* 10°0 10° 10° 10* 10° 10 - NR 10* 10 10 - - 10° 10° 10%
4
I:O'ﬁega AP AP AP AP AP AP AP AIC AP AP AP AP AP AP AP AP AP AIP
6' 5 3
'(I'gbﬂt))/l FF’)P(ljosphate 100 — _ 100 100 1°10° — 106 100 - 108 10° 10° — _ — — —
4119/3 4
e oroe hyiene 9-10° 5 - 940° AP AP 9-10° 9-10°9-10° 9-10°9-10° AP AP 10* - AP AP 5-10°
. 2
(Tﬂgtg‘i'”‘(’:'aH”;'”a AP AP AIE AIE AIE AIE 10° 10° 10* AP AlF AIE AIE AP AP 108 10° Al
2 2)3
Vegetable O 10° 10° 10° 9-10°9-10° 9-10° 10° 10° 9-10° 10° 10° 10 10° — - 10° - 10°
\C/Eylcgcgtcalze- CH 10° - - 10° 10° 1°10° 10° 10° 10° - 8&710° 10° 10° - - - - -
3 . 2
Xylene D D D E E E D D D E E D D A D D D D
CoH, (CH), AP AP AP AIE AIEAIE AP AP AP AIE AIE AP AP AR AP AP AP Al
Zine Chloride NR NR NR NR 0-8° 0-8% AF 0-7° 0-5° AP AP 0-4° AP NR AP AP 0-75 AlP
2
Zinc Sulfate NR 0-5* 0-5* AlC AP Al AlC AP AlE AP AP AP AP - AP AP 0-4° AP

Znso,
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E%tg%s'“m Bisulfate NR NR NR 1° AP AP NR AP AP AP Al° AP AP - AP 1°0°1°10° AlP
7
Potassium Chloride A A o - . 5 o 3 o » o 5 o B
o NR 0-3* 0-3* NR 0-3° 0-3°0-3° 0-3 0-3° 0-3° Al° 0-3 AP NR Al° AP Al° Al
POtaSSIum Hydr0X|de B D B D E E D D E D D B B D C C D
Kor 0-5° 0-5° 0-3° 0-5° AIE 0-8% AP 0-6° AIE AP AP 0-3® 03 — AP 03 0-3¢ Al
E‘;}gss'“m Nitrate AP AP AP AP AP AP AP AP AP NR AP AP AP 8 AP AP AP AP
3
Eoéags'“m Sulfate 02 14 18 022 AP AP 0-2° 0-2° 0-2° AP AP AP AP 1A AP AP AP AlP
2 4
(Pj“li'pa”e AP AP AIE AP AP AP AP AP AP AP AP AP AP AR AP AP AP AP
318
Sea Water

NR NR NR 10% 10°%+ 10%+ 10 10® 10* 10¢ 10°® 10° 10° 10* AIP 10° AI° 10°

Silver Nitrate

AQNO NR 1-© — 07° 0-7° 0-6° 10 NR NR 0-6° 0-6" 0-9° 0-9° — — 0-2° 0-2° 1
3
Sodium Aetate AP AP AP AP AP AP AP AP AP AP AP AP AP - - AP AP AIP
20 13VY2
Sodium Aluminate b 5 b b b D D 4A A " "
Na.ALO, or NaAlO, 0-4° — - 04° 0-4° 04° 0-5° 05° 0-5° 1A 1* NR NR - - 03* 03+ -
Egﬂg”&acarbo”ate 0-2° 0-2° 0-2° AP AP AP AP AP AP 02° AP AP AP — Al AP AP AlP
3
Sodium Bichromate AP AP AP AP AP AP A = - = A AP AP - AP AIS A AI°
2127
Sodium Bisulfate NR 10° NR 05° AP AP 1° 04° 0-5° AP AP AP AP — AP 03" 0-3* AP
4
Sodium Bisulfite A AID o A B b D AlD ) D AP D
NaHSO, NR NR NR 0-4* AP AP 0-4* 0-2° 0-4° 0-2 AI° NR NR - AP AP AP Al
ﬁg‘g;‘m Bromide NR NR NR - 05° 05°0-6° 0-5° 0-6° 0-6° 0-6° NR NR - - 10* 10* 10°
Egdglg\ Carbonate 0-4° 0-3° 0-4®8 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° Q-4 0-4° — —  0-4° 0-4° 1QP
2 3
Sodim Chiorate NR = 0-7° 07° 0-7° 0-7° 0-6° 0-6° 0-6° 0-7° 0-7° O-7° AP — AP 0-4% 04 AP
3
E‘;‘g;‘m Chioride 03 NR 0-3° 0-3° 0-3° 0-3° 0-3° AP 0-3° 0-3° AI° 0-4° AI° NR AP AP AP AP
Sodim Chiorite NR NR NR 0-4* 04° 1° NR NR NR NR 1* 05" 05° - - 03 03 -
2
SrONa 100 100 - 0-4° 0-4° 0-4° — 10° 10* 05 0-5* 10° 10° — - 6PI0°GPI0% -
6! I571Nd3
Sodlm Cyanide AP 0-2° AP AP AP AP AP NR 14 10° 10° - - = - AP AP AP
Egl‘i'“m Fluoride NR NR NR 18 1° 1°10° 10" 1°10° 1° 1A10°1*10° NR NR - - 1%10%1°10* 0-2°
E‘;‘gﬁm Hydroxide 0-5° 0-3 0-7° 0-5° Al 075 AP Al* AlF AP AP 0-5° 05 1* AlF 0-7° 0-7° AlP°
Sodium Hypochlorite B 1B c A c D 1D
Na0C) NR NR NR NR NR NR NR NR NR NR 0-2° 18 AI° NR 02" AlF AP 1
ﬁgﬂ“om Nitrate AP 10 0-9° 0-95 AP AIP AP AP AP NR AP AP AP AlE AP AP AP Al
3
Sodium Nitrite D D D D D D D D D D D D D D D D
NaNO, 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° - - 10° 10° 0-6
Sodium Perchiorate 100 = - 0% AP AP AP AP AP AP AP AP AP - AP AP AP -

NaClo,
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Calcium Carbonate AP 1°20% 108 AP AP AP AP AP AP AP AP AP AP AP AP AIP
CaCO,
Calcium Chlorate A ® B o 3 o D b b D b B B
Ca(Cloy), AP 03 - 0-3° 0-3° 0-3°0-3° 0-8° 0-3° 0-3° 0-7° NR - - AP 10° 10° -
caicium Chioride NR NR NR NR AI° AlF 0-6° 067 0-5° AlE AE AP AP — AP AP AP Al
2
Calcium Hydroxide : B 5 D D £ b D D b B B D
Ca(oH), AE 12— AP AP AP AIE AP AP AP AP AP AP - - AlF - 02
Calclum Hypochlorite NR NR NR NR NR NR NR NR NR NR 02° 0-7° AI° NR Al° AP AP 0-2°
Ca(0Cl),
Calcium Nitrate s 5 b D (D D o o b 4D D D D
CaNoy, 0-3 NR — 0-4° 0-4° 0-4° 0-4° 0-4° 0-5° 0-4° 0-4° 1° AP - - 1° 1° -
Ca|C|um Phosphate D D D D D D D D D D D D D D D
Ca (PO, Cat.(PO, 00 - - 1° P 1° 1 1P 1 1 AP AP AP - AP 1° 1P 1
géallé:gm Sulfate 1° 1P10° 10® 1P10° 1°10° 1P10P1°10° 1P10A1P10° 1 1 1P10A AP  — - 1P10°1P10° 1°10°
7
Calcium Sulfite b B ® b 5 b D b ) D D D
Caso, P - [1° 1° P - 40° NR P 1° 1° 1P - - 12 10 -
ggrbon Disulfide NR 10° 10° OA10P 9210° 9710° AIE  10° 10° 10 AIP 9710° 9°10° — 10° 10° AlP
2
caponerachiomde, Ay qor NR 100 100 10° 10° 10° AP 10° AP A 100 AP = AP AP AP AF
Cabon Tetrachloride, Wet \p NR NR NR NR NR 10 AIF 9-10° AP AIF AP AP NR AP AP AP AI°
4
Chlorinated Water - NR NR NR - - NR NR NR NR AP 10* AP NR - 10° AlF 10°
glrllorlne, dry (<50 ppm H,0) 10° NR NR 10 10° 10° 10° 10° 10° 10° 10° 10° 10° — — NR NR 10°
glr"o””e’wetPSOppmHZo) NR NR NR NR NR NR NR NR NR NR 9-10° AIE AI° NR - - - NR
2
g%"“”eD'Ox'de NR - - NR NR NR NR NR NR NR 10° Al* AP NR AI° AP Al° NR
2
Chloroacetic Acid C 1010E  AlID b b b B D AP D
CH,CICOOH NR NR - NR NR NR NR 0-9°1°10° AP AP AP AP NR AP AP AP Al
Chiorgbenzene 10° 10° 10* 10° 10° 10° 10° 9-10° 10° AIE AIP 910° AP NR AIP 10° 10° 10°
6' '5
g_"'grl"form 10° 10° 10* 10° 7-10° 7-10°9-10° 8-10°8-10°9-10°9-10° 10° AIP 10* - 8-10°8-10° 10°
3
Chlorosulfonic Acid 10° NR NR 10° 10° 10° NR NR NR 9-10F AI* 10° AI°P — 1° 10° 10° NR
CISO,0H
crromic Acid NR NR NR NR 02° 02° N\ NR NR NR AI° AP AP 028 1* AP Al 0-5°
3
Copper Nitrate NR 09 - AP AI° AIP NR NR NR NR Al* AP AP - AP APF AP AP
Cu(NOy),
832%” Sulfate NR 0-20 10° AlF AP AP 0-3° 0-3* 0-3* 10° AI° AP AI° - AP AP AP AP
7
gﬂg'ccmo”de NR NN - NR NR NR NR NR NR NR AIF NR AP 0-2* AP 05* 0-5* NR
2
Cuprous Chloride b b 8 b b 0 ) b)
CuClor CuCl, NR NR NR NR 05 05 NR NR NR NR AP AP AP NR AP 05° 0-5° NR
gyﬁ")hexa”e AP AP AP AP AP AP AP AP AP AP AP AP AP AR AP AP AP AIP
6' 112
Diethanolamine 10° 10° - 10° 10° 10° 10° 10° NR 10° 10° 105 AP - - 10° 10° -

(HOCH,CH,),NH
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%eﬂ“;'gther 10° 10° - 9-10°9-10°9-10° 10° 10° 10° 10° 10° 10° AP — — 10° 10° 10°
2''15)2
(%ﬂe)thmm'”e AP AP AP AP AP AP AP AP — AP AP AP AP — — AP AP AP
3/2
(E:t:,‘y'cécgtcatﬁ 10° 10° 10° AIE AIE AIE 8-10° 8108 105 AIE AIE AP AP 10° AP AP AP AP
3 2!'l5
(E:”H'S\E"ho' AP AP AP AP AP AP AP AP AP AP AP AP AP AR AIC AP AP AP
2''15
E”L}"gi“ze”e AP AP AP AP AP AP AP AP AP AP AP AP AP AR AP AP AP AP
6! I5™~2! 15
(E:”H'Cclh'o”de 105 10 10° 10° 10 10F 10 10F 10 AR Al 10° AP NR AI° 10F 10° 10F
2''15
Eﬂg'.eg‘; AP AP AP AP AP AP AP AP AP AP AP AP AP AP AP AP AP AP
2\ - 2
ggyﬂiegi')é‘fh'or'de 10° 10A 10* 10° 10° 10° 10° 9-10° AIP 9-10°9-10° 9-10° AIP 10° All* 10* 10¢ AlP
2 2
Eﬂ,‘ygﬂgﬁ%cﬁ' Al 10° 10° AP AP AP 10° 810° 10° Al AP AP AI® 10° AP AP AP AP
2 2
Ezg'fcmo”de NR NR NR NR NR NR NR NR NR NR 03 NR AP 1410° Al° Al° AP NR
3
EZH\"CON)'”ate NR 0-64 0-5° 0-5° AI° AP NR NR NR NR AlF AP AP 1-5* AP AP AP -
3/3
Ezrr'(csgu)'fate NR 0-22 10 AIE AI° AF NR NR NR AIE AlE AP AP — AP AP AP AP
2 4)3
Ezg‘fus Chioride NR NR NR NR NR NR NR NR NR 0-5° 05° 0-5° AP NR Al° AP 0-5° AIP
2
Ezggus Sulfate NR 0-44 10° AP AI° AP 02° 10° 10° AP AP AP AP — — AP AP AP
’
E'“S(’iSF""C'CAC'd NR NR - NR - 022 NR 03 NR A AIE NR NR - AI° NR NR NR
2 6
E‘gmg'dehyde NR AP AP AP AP AP AP AP AF AP AP AP AP — AP AP AP Al
E‘ggglfc'd NR NR 1¢ AP AI° AP AI* AP AI° AP AP AP AP 09 Al° AlF 0-5¢ AIP
Furfural D C D D D D D D D D D D D D D D D D
o aCHO P1I0CNR AP AP AP AP AP AP AP AP AP AP AP AP AP AP AP Al
4113
E“H“g'cﬁ'%)ﬂo' AP 10° 10° AP AP AP AP AP AP AP AP AP AP 10° 10° AP 10° AIP
4113 2
Gasoline AP AP AP AP AP AP AP AP AP AP AP AP AP AR AP AP AP AP
g'{f‘?g’,u) 10° AP AIE AP AP AIP AP AP AIE AP AP AP AIP AR AP AP AP AIP
315 3
(H:ﬁ,pz"(":r,‘f)CH AP AP AP AP AP AP AP AP AP AP AP AP AP AR AP AP AP AP
3 2/5 3
Eé‘:mbrom'cm'd NR NR NR NR NR NR NR NR NR NR 10° 0-4* 045 NR - 0-4° 0-4° NR
Egr_ogzlr‘;gdm'd NR NR NR NR NR NR NR NR NR 0-4° 0-4° 0-4* 0-4° NR 1° 1% 1° 04°
Hydrochloric Acid

A A A D B B B c A c D
HCI - non-aerated NR NR NR NR NR NR 1* 0-3* 0-2* 0-4° 0-4° 0-4° 0-4° NR 1 1 1° 04

HCL Waste Pickel Liquor

NR NR NR NR NR NR NR NR NR NR AP AIF AI° NR NR 1° 0-2° NR

Hydrofluoric Acid

B B
HF - aerated NR NR NR NR NR 022 NR NR NR NR AP NR NR NR NR NR NR NR
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Hydrofiuorc Acd NR NR NR NR NR NR NR A NR AP AP NR NR NR NR NR NR NR
Hycrogen Chloride 10° NR - 10° 10° 10° 10° 10F 10° 10° 10° 10* 10° - - 10° 10° 10°
Hydrogen Fluoride e £ E E 1nE £ E E E
HE 10° NR - 10° 10° 10° 10 10F 10° 10° 10° NR NR - - NR NR NR
Eygrogen Peroxide NR NR 59 05° 05° 05° 0-2° NR NR NR NR 10° 10° — — (0-5° 05° AIP
2%2
Eyg“’ge” Sulfide 10 NR NR 1*0° 10° 1A10° 1° NR NR 10° 10° NR NR - — 10° 10° 0-5°
2
'(Séoﬁr;)‘éylhé'ﬁOho' 9-10° 10° 10* 9-10°9-10° 9-10°0-10° 9-10°9-10° 10° 10° 10° 10° 10* AIP 10° 10° 10°
3/2
Kerosene 10° 10 10* 10° 10° 10° 10° 10° 10° 10° 10° 10° 10° AIP AIP 10° 10° -
;%?gﬁcga)te NR 10° - AP AP AP 1°0° AP 10 AP AP AP AP - AP AP AP AP
21 13M2)2
mg%Tes'“m Chioride 10° - NR NR 04" 0-4* 5° 0-3° 0-5* 5-10° All° 5-10° AI° NR AP AIC AlC AlP
2
mggsréfs'”m Sulfate 0-3° 10° 10° AIP Al AIE AIC Al 0-6° AlE AP AP AP 10° AP AP AP AlP
4
MaleICAC|d A D D D D D A D D D D D D D D
COOH (CH), COOH NR 10 — AP AP AP 05° 05° 10° AP AP AP AP — AP AP AP Al
mg?a”ese Chioride 10 = - NR 05° 0-5° NR 04* 0-4* 0-4° AP 0-4° AI®° NR AP AP AP AP
2
Mercuric Chloride c D b b D D
HoCl, NR NR NR NR NR NR NR NR NR NR 0-3° NR AP NR AI° 0-6° 0-6° 0-4
'\C/'ﬁ“gm'c‘)ho' AP AIC AR AP AP AP AP AP AP AP AP AP AP AR AIC AP AP AP
3
g”ﬁ“g(')'gﬂy'cﬁem”e AP AR AR AR AP AR AP AR AP AR AP AP AP AR AP AP AP AP
3 2 3
Methyl Formate o B 5 D AID b o b b b ) A A A
HEOOGH, AP =  — AP AP AP AP AP AP AP AP 08 03 - - 10° 10° 10
“:E'Te' Chioride NR NR NR NR 0-3° 0-3 NR NR NR AP Al° AP AP NR AP AP AP AP
2
“:a'\%')“'”ate NR 10° 10 AP AP AP 10° 10 10° NR 10* AP AP - — AlF 10° -
3/2
Nickel Sulfate NR 10° — AP AP AP 0-3° 0-2° 0-3° — 0-6° AP AP — AP — 10° 0-3°
4
—
e Acid <70% NR 07 0-2° 0-6* 0-7° 0-7* 0-5* NR NR NR 06" 0-7° 0-7° 0-5* 0-7* O-7% 0-3* 0-FF
3
S
ﬂ'ﬁ{gAC'dﬂO/" NR NR NR 79° 7-9° 8%9®* NN NR NR NR NR 10° 10° NR NR - 7¢ 10°
3
’(\‘:'tgo?\%‘ze“e 10° 10° - AlIF AIF AIF 10° NR NR NR AlF AF AF - AFF A AF Al
6' 5 2
Oxalic Acid A c c D D b D D D D
(HOOC), » 2H,0 NR NR - AI* AIC A 05° NR NR AP AP AP AP — AP NR NR Al
2 2
Pheno' B D B D D D D B E E E D D D A D D
C.H.OH AP 10° 10° AP AIP AP AP AIE AIE AIE AIE AP AP — AP AR AP Al
ﬁhggph"”CAC'd NR NR 05 AP AP AP AI° NR NR AP 0-8 AI* Al 1-9° 89° NR 1* 0-5°
3 4
cP:tha(lgc/;gﬂ) 10° 10° 10° 1E10F1F10° 1810° 10° 10F 105 10F 10° AIP AP —  — 1%10°1°10° AIP
6' 14 2
Picric Acid NR 10° - AI* AIF AR NR NR 10* AP AP AI° AI° - AP AP AP AP

CgH,(NO,);0H




Com pOSitiOﬂ Durco Composition
Designation Cr Ni Mo Cu Si Mn C Fe Co
Ductile Iron 2.75 max 3.0 min Bal
Carbon Steel 050 max | 0.5max | 0.20 max | 0.30 max 0.60 max | 1.00 max | 0.30 max Bal
17-4PH 155-17.5 | 3.0-5.0 3.0-5.0 1.0 max 1.0max | 0.07 max Bal
Durco CF-8M 18.0-21.0 | 9.0-12.0 2.0-3.0 200max | 150 max | 0.08 max Bal
Durcomet 100 | 24.5-26.5 | 4.75-6.00 | 1.75-2.25 | 2.75-3.25 | 1.00 max | 1.00 max | 0.04 max Bal
Durimet 20 19.0-22.0 |275-305 | 2.0-3.0 3.0-4.0 150 max | 1.50 max | 0.07 max Bal
Durcomet 5 20.0-22.0 |15.0-17.0 40-6.0 |1.50max | .025 max Bal
Durco CK-3M 19.5-205 |175-195 | 6.0-7.0 0.5-1.0 1.00max | 1.2max | .025max Bal
Durco CY-40 14.0-17.0 Bal 3.00max | 1.50 max | 0.40 max | 11.00 max
Durco M-35 Bal 26.0-33.0 1.25max | 150 max | 0.35max | 3.50 max
Nickel CZ-100 95.0 min 1.25 max 2.00max |1.50max | 1.00 max | 3.00 max
Chlorimet 2 1.00 max Bal 30.0-33.0 1.00 max | 1.00 max | 0.07 max | 3.00 max
Chlorimet 3 17.0-20.0 Bal 17.0-20.0 1.00 max | 1.00 max | 0.07 max | 3.00 max
Duriron 0.50 max 0.50 max | 0.50 max | 14.20-14.75 | 1.50 max | 0.70-1.10 Bal
Durichlor 51M | 3.25-5.00 0.40-0.60 | 0.50 max | 14.20-14.75 | 1.50 max | 0.75-1.15 Bal
Superchlor 77 | 4.00-4.50 3.00-3.30 | 0.12 max. | 15.50-16.00 | 1.00 max | 0.80-0.95 Bal
Stellite 6 27.0-31.0 | 3.0 max 1.5 max 1.5 max 1.0 max 0.9-14 3.0 max Bal
Durco DC-8 Proprietary Cobalt Base Alloy Bal
Titanium N, 0.05 max; H, 0.015 max; O, 0.40 max 0.10 max 0.25 max
Titanium-Pd N, 0.05 max; H, 0.015 max; O, 0.40 max; Pd, 0.12 min 0.10 max | 0.25 max
Zirconium N, 0.03 max; H, 0.005 max; 0, 0.25 max; Hf, 4.5 max 0.10 max | 0.30 max
Zirconium 5 N, 0.03 max; H, 0.005 max; O, 0.30 max; Hf, 4.5 max; Cb, 2.0-3.0 | 0.10 max | 0.30 max
Specificati ons Mechanical Properties
. ACl Equivalent ; : Elon- | Typical
and Pro perties De?ig{giion S[))/Lrjr:f)gl Desig- | _Wrought Spec/ixfisc.g\t/}ons* DIN (WN) S.trfenr?gglt%, g:)el:ﬁ gation | Brinell

nation | Designation min, %| Hardness

min, psi | min, psi

in 2"
Ductile Iron | DCI None None A395 1693 (0.7043) 60,000 | 40,000 | 18 160
Carbon Steel |DS None Carbon Steel | A216, Gr. WCB 17245 (1.0619) 70,000 | 36,000 | 22 150
17-4PH 17-4  |None 17-4PH A564, Type 630 - 145,000 | 125,000 | 13 330
Durco CF-8M | D4 CF-8M 316 A744, Gr. CF-8M 17445( 1.4408) 70,000 | 30,000 | 30 154
Durcomet 100 |CD4M | CD-4MCu | Ferralium 255 |A995, Gr. 1B SEW 410 (14463) | 100,000 | 70,000 | 16 224
Durimet20 |D20  |CN-7M Alloy 20 A744, Gr. CN-TM (1.4500) 62,000 | 25,000 35 133
Durcomet5 |DV None None None - 90,000 | 40,000 | 30 175
Durco CK-3M |CK-3M | CK-3MCuN | 254SMO A744, Gr. CK-3MCuN (1.4529) 80,000 | 38,000| 35 195

Durco CY-40 |DINC | CY-40 Inconel 600 | A494, Gr. CY-40 17742 (2.4816) 70,000 | 28,000 30 147
Durco M-35 |DMM | M-35-1 Monel 400 A494, Gr. M-35-1 17130 (2.4365) 65,000 | 25,000 | 25 130
Nickel CZ-100 | DNI CZ-100 Nickel 200 A494, Gr. CZ-100 17730 (2.4170) 50,000 | 18,000 | 10 118

Chlorimet2 |DC2 N-7M Hastelloy B-2 | A494, Gr. N-7TM (2.4882) 76,000 | 40,000 | 20 200
Chlorimet3  |DC3 CW-6M Hastelloy C-276| A494, Gr. CW-6M (2.4883) 72,000 | 40,000 | 25 200
Duriron D None None A518, Gr. 1 - 930# (A) - - 520
Durichlor 51 |D51M | None None A518, Gr. 2 - 930# (A) - - 520
Superchlor 77 [SD77 | None None None - 16004 (A) - - 520
Stellite 6 F6 None Stellite 6 None - 115,000 | 96,000 3 400
Durco DC-8 | DC8 None None None - - - - 300
Titanium Ti None Titanium B367, Gr. C-3 17850 (3.7031) 65,000 | 55,000 | 12(B) 200
Titanium-Pd  [Ti-Pd | None Titanium-Pd | B367, Gr. C-8A 17850 (3.7032) 65,000 | 55,000 | 12(B) | 200
Zirconium Zr None Zirconium 702 |B752, Gr. 702C - 55,000 | 40,000 | 12(B) | 190
Zirconium 5 | Zr5 None Zirconium 705 | B752, Gr. 705C - 70,000 | 40,000 | 12(B) 190

*Whenever an ASTM specification is cited, the Durco alloy will conform to the chemical and mechanical requirements of the latest edition
of the specification. ~ (A) Minimum transverse strength.  (B) Minimum percent elongation in 1".

For further assistance with materials recommendations, call the Materials Engineering
Department at (937) 226-4475 or fax your request to (937) 226-4472. You may also
e-mail us at materials@flowserve.com.
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