Selecting Corrosion Resisting Alloys n.c’:v\vs&;

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 10° 10° - AP AP AP - 10° 10° AP AP AP AP 10 - AP AP AP
3
Acetic Acid N e b p| Ana b £ o b 5 AID E E E
CH,COOH NR NR 0-6¢ AlE AP AP AP - - AP AE AP AP 1.9 AP AE AlF Al
fgﬁ“éé)”héd”de NR NR AP AE AE AIE AP AP 9-105 AIE AIF AP AP — AP AP AP AP
3 2
o AEAIE AIEAIE AIEAIE AIEAIE AIE A AIE AIE A AIE AlF AIE A AIE
3 3
Aluminum Chloride A A 10D Al b D Al o D AlP
ACL NR NR NR NR NR 1* NR 0-5* 10° AP AP 07° AI° NR AP NR 0-4° Al
ﬁ:?&"énﬁ’m et NR 1°10° 10° AP 1°10* AIP 1* 1% 1* 1A 1* AP AP - AP 1° AP 1°
3/3
Ao S NR NR NR 05° AP AIF 0-2* 05" 0-3* AIF AIF AP AP — AP AP AP Al
2 4)3
ﬁI\anmonla-AnhydrOUS 10° 10 10f 10 10fF 10F 10f NR 10fF 10fF 10%fF 10A 10 ~— — 10F 10F 10EF
3
Qanrr_icl):mum Bifluoride NR NR NR 18 A AIP1°0* 1° 110 1° 51058 NR NR - — NR NR NR
4 2
Ammonium Carbonate AIC AP 10° AP 0-7° AP 1° 1° 10* AP AP AP AP - AP 5 5 -

(NH,)HCO; * (NH,)CO,NH,
Ammonium Chloride

10" NR NR NR NR NR 0-4° 1° 1° 0-3° 0-4° 0-4° AI° NR AI° Al° AP AP

NH,CI
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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Amrmonium Fluoride NR 1% - 10% 1* 1% 02" 02°1°10°02° 0-5° NR NR - AP NR NR NR
4
Ammonlum Hydroxide 0-3° 0-3° 1* AP AP AP AP NR NR AP AP 03 03 — AP 0-4° 0-4 Al°
4
Ao Nitrate 0-5° Al 10° AI® AP AP 10 NR 1* NR AP AP AP NR AP Al AP Al
4 3
Ammonium Phosphate A qA D D D 1D D 1D A D D D D D D D
(NHOHPO, of NHpO, 100 18 = O 04" 042 1° 03 1° 10° 04° AP AP - AP 2?10 1
NS, Slfate 0-3* NR 0-4* 0-5° 0-5° 0-5° 05° 0-4° 0-9° 0-5° AP AP AI° NR AP AP AP AP
4)2oU,
ﬁ\ln;n;oglumSulflde 110~ 1° — 1°10°1°10°1°10°0-2° 1° 1° 1° 1°10° - — - _— . —  _  _

4)2
&"&”‘)Oggm Sulfite NR NR - O05° 05° 0-5° NR NR NR 0-3° 0-6° 05° 0-5° - - 6 6 -

4)2 3
Ay Astate 1410° 10° 10° AIE AIE AIE AP AP AIE AIE AIE AP AP 10° 10° AP 8-10° AP

3 50111
érrll)'/|(A)|l(-)|0hO| 10° 10° 10 AIE AIE Al® 10° 10° 10° 10° 10° AIP AI° — AI® 10° 10° 10°
50111
Amyl Chlorlde A A C C D D D A A D1nD D B D D D D
CHACHCH,CI 10 NR 10* NR 10° 10° 10° 9-10°8-10° AlF Al 1°10° AP 10° 10° 10° 10° 10
3 2/3 2

Aniline Hydrochloride

2D D D _ 9D .90 (_9D

CoHgNH, - HCI NR NR NR NR NR NR NR NR NR 02° NR AP Al° NR 0-2° 0-2° 0-2
ggg‘fm Chioride 100 — — = —  — 06" 06° AP 0-6° AP 0-6° AI® NR AP AP Al° AP

2
Barium Nitrate 140°0-3° - NR 0-3° AP 1° NR 0-3° 1°10° AI° AP AP — AP AlE APF Alf
Ba(NO;),
ggg%m Sulfate 10° 10° 10° 1°10°1°10°1°10° 10° AIP 10° 10° AP AP AP — AP AP AP AP

4
Benzaldehyde 10° 10° 10° 10F 10 10F 10° 10 10F 10° 10° AIP AI® NR AP 10° 10 10°
C4HsCHO
Eeﬂze”e 10° AP AP AP AP AP AP 0-7° AP AP AP AP AP AP AIC AP AP AP
6''6
BenZOIC ACId D D D D D C D D D D D D D D D E
C.HLCOOH NR AP AP AP AP AP 0-45 AP AP 0-7° AP AP AP — AP AP AP Al
Black Liquor NR - - A€ AP AP - - NR - - — — — AP - — AP
EoggAc'd NR 1°10° 10° 0-4° 0-5° 0-5F 0-2° 0-2° 0-2° AIE AIF AP AI° — AP AP AP AP
3 3
Brlne’ NeUtral B D D E D D D E E D D D C C D
Typically NaCl AlE =  — AP AP AIE AP AP AP AIE AIE AP AP NR AP AIC Al Al
g{om'”e’dry NR NR NR NR 10* 10° 10° 10°® 10° 10° 10° NR NR NR - NR NR NR
g:om'”e'wa NR NR NR NR NR NR NR NR NR NR 10° NR NR NR - AI* AlI* NR
Butane AP 10° 10° AP AP AP AP AP AP AP AP AP AP 104 - AP AP AlP
BUtyrICACId B D D D D D D D D D C C D
CH.CH,CH,COOH NR NR 10® AIP AI° AP NR AP AP AP AP AP AP — — AE AlC Al
Calcium Bisulfite . £ . n £ 5 B 5 B
Ca (HSOY, NR NR - AIE AIE AIE NR NR NR 10° AIE NR NR — AP 10° 10° Al
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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gg'ggm Carbonate AR 1P104 10° AP AP AIP AP AIP AP AP AP AP AP - AP AP AP
3
Calcium Chlorate A B B b B b b b D D D B 8
Ca(ClOy), AP 0-3° - 03 0-3° 0-3°0-3° 0-3° 0-3° 03 0-7° NR - - AP 10° 10° -
gaum Chioride NR NR NR NR A AP 0-6° 0-6° 05° AlE AIF AP AP — AP AP AP A
2
Calcium Hydroxide B 1D b D b E D D D D B B D
CaoH), AP 12— AP AP AP AE AP AP AP AP AP AE - - AR - 02
Calium Hypochlorite NR NR NR NR NR NR NR NR NR NR 02 0-7° AI° NR AP AP AP 0-2°
Ca(OCl),
Calcium Nitrate 8 B b D A D B o D T b D b)
Camoy, 03 NR - 0-4° 0-4° 0-4° 0-4° 0-4° 0-5° 0-4° 0-4° 1° AP - - 1° 10 -
Calcium Phosphate
0 - - 1P 1 1P 1P 1P AP AP AP - AP 1P 10 1°
Cay(PO,),, CaHy(PO,),
gglggm Sulfate 1° 1°10° 108 1°10° 1°10° 1P10P1P°10° 1P10A1°10° 1B  1E 1P10A AP  — — 1P10°1P10° 1P10°P
4
Calcium Sulfite o B B b b D D D D D D D
Caso, ©° (o0 - [ o [9en 4Pl NR [0 10 f20 1 fo - el o [
ggrbon Disulfide NR 10° 10° 9°10° 9A1Q° 9A1Q° AIE  10° 10° 10° AIP 9A10P 9A10° — 10° 10° AlP
2
Carbon Tetrachloride, dIy 100 NR 10° 10° 10° 10° 10° AP 10° A AIC 10° AP - AP AP AP AP
4
Carbon Tetrachloride, Wt g NR NR NR NR NR 10+ AIF 910 AI* AP AP AP NR AP AP AP Al
4
Chlorinated Water - NR NR NR - - NR NR NR NR AP 10° AP NR - 10° AlF 10°
glh'o””e' dy (SOPPmHO) 4o NRONR 104 10° 10° 10° 105 10° 10° 10° 10° 10° - - NR NR 10°
2
glhlor|ne,wet(>50ppmH20) NR NR NR NR NR NR NR NR NR NR 9-10® AI®F AI°P NR - - - NR
2
glhc')o””eD'OX'de NR — - NR NR NR NR NR NR NR 10° AlI* AI° NR AI° AP AI° NR
2
Chloroacetic Acid C 1010E AIP AP D AlD 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
Chlorgbenzene 10° 10° 10* 10° 10° 10° 10° 9-10° 10° AIE AIP 910° AP NR AP 10° 10° 10°
6''5
Crioroform 10° 10° 10* 10° 7-10° 7-10°0-10° 8-10°8-10°9-10°9-10° 10° AIP 10* - 8-10°6-10° 10°
3
Chlorosulfonic Acid 10° NR NR 10* 10* 10* NR NR NR 9-108 AlI* 10° AP - 1P 10° 10° NR
CISO,0H
g:‘cr)om'CAC'd NR NR NR NR 02° 02 NN NR NR NR AI° AP AP 02° 1* AP Al* 05°
3
Copper Nitrate NR 0-9° — AP AP AP NR NR NR NR Al* AP AP — AP AP AP Al
Cu(NOy),
Copper Sultate NR 02% 10° AP AP AP 0-3° 0-3* 03* 10° AP AP AP — AP AP AP Al
4
gﬂpcrl'ccmor'de NR NR - NR NR NR NR NR NR NR AlI° NR AP 02* AP 05 05 NR
2
Cuprous Chloride b b B b b b b 0
CuClor CuCl, NR NR NR NR 05° 0-5° NR NR NR NR AlF AP AP NR AP 05° 0-5° NR
Cyclohexane AP AP AP AP AP AR AR AP AP AP AP AR AP AR AP AP AP AIP
6" 112
Diethanolamine 10° 10° - 10° 10° 10° 10° 10° NR 10° 10° 10 AP - - 10° 10° -

(HOCH,CH,),NH
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%‘jg‘igther 10° 10° - 9-10°9-10°9-10° 10° 10° 10° 10° 10° 10° AP - - 10° 10° 10°
%ﬂj)tzhmmi”e AP AP AP AP AP AR AP AP - AP AP AP AP - - AP AP AP
Eﬁf'c/écc?éfﬁs 10° 10 10° AIF AIF AIF 810° 810° 10° AIF AIE AP AP 10° AP AP AP AP
gﬂ}ggﬁ"ho' AP AP AP AR AP AP AP AP AP AR AP AP AP AR AIE AP AP AIP
(E:txciz:ze”e AP AP AP AP AP AR AP AP AP AP AP AR AP AR AP AP AP AP
(E:tzrl'_}gcclhloride 10° 105 10° 10° 10° 10° 10° 105 10° A AP 10° AP NR AP 105 10° 10F
Et;g'egiz AP AP AP AP AP AR AP AP AP AP AP AR AP AP AP AP AP AIP
ggﬂig‘f_&iﬁh'o”de 10° 10* 10* 10° 10° 10° 10° 9-10° AIP 9-10°9-10°9-10° AIP 10* Al 10% 10+ AIP
Eﬁfgﬂgﬁ:gﬁ' Al° 10° 10° AP AP AP 10° 810° 10° AP AP AP AP 10° AP AP AP AP
EZgEChloride NR NR NR NR NR NR NR NR NR NR 0-3* NR AIP 1°10° AP AP AP NR
Eg[ﬂ%’:)trate NR 06* 0-5* 0-5° AP AP NR NR NR NR AP AP AP 15 AP AP AP -
Egzri(csgz')h;ate NR 0-2* 10° AE AP AIE NR NR NR AI° AIF AP AP - AP AP AP Al
Egg?z“scmo”de NR NR NR NR NR NR NR NR NR 05° 0-5° 0-5° AP NR AP AP 05° AlP
Egggﬂs Sulfate NR 04% 10* AP AP AP 02° 10° 10* AP AP AP AP - - AP AP AP
E':S‘)isFiliCiCACid NR NR - NR - 028 NR 03 NR AF AIF NR NR - AF NR NR NR
Formaldehyde NR AP AP AP AP AP AP AP A AP AP AP AP = AP AP AP AIP
Formie Acid NR NR 1° AP AP AP AP AP AP AP AP AP AP 0-9¢ AP AP 05+ AP
E‘:HZ’&%HO 1P10° NR AP AP AP AP AP AP AP AP AP AP AP AP AP AP AIP AP
E‘:g;’g&ﬁfgﬂo' AP 10° 10° AP AP AP AP AP AP AP AP AP AP 10° 10° AP 10° AIP
Gasoline AP AP AP AR AP AP AP AP AP AR AP AP AP AIR AP AP AP AIP
glﬁ?&k 10° AP AIF AP AP AP AP AP AIE AP AP AP AP AR AP AP AP AIP
gﬁ'zzgfz)swa AP AP AP AR AP AP AP AP AP AR AP AP AP AIR AP AP AP AIP
riydrobramic Acid NR NR NR NR NR NR NR NR NR NR 10° 0-4* 0-4° NR - 0-4° 0-4° NR
Egr_"gglrgrtgdmd NR NR NR NR NR NR NR NR NR 04® 04° 0-4* 04° NR 1° 1% 1° 04°
Hydrochloric Acid

A 24 .97 04D 0-4B 0-4B 0-48 c A c 4P
HCI - non-aerated NR NR NR NR NR NR 1* 0-3* 0-2* 04> 0-4° 0-4° 0-4° NR 1 1 1 0

HCL Waste Pickel Liquor

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

Hydrofluoric Acid

-2° g NR NR NR
HF - aerated NR NR NR NR NR 022 NR NR NR NR APEF NR NR NR NR
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rydrofiuoric Acid NR NR NR NR NR NR NR AF NR AIF AF NR NR NR NR NR NR NR
rlydrogen Chloride 10° NR - 10 10° 10° 10° 10° 10° 10F 10° 10* 10° - - 10° 10° 10°
Hydrogen Fluoride £ E E E 10E E E £ E
e 10° NR - 10° 10° 10° 10° 105 10° 10° 10° NR NR - - NR NR MR
riydrogen Peroxide NR NR 59 0-5° 05° 05> 02° NR NR NR NR 10° 10° — - OB° 0-5° AP
22
rivdrogen Sulide 10* NR NR 1AM0F 10° 1°10° 1° NR NR 10° 10° NR NR - - 10° 10° O-5°
2
'(f:"l_?r)"%ygéﬁ"h"' 9-10° 10° 10* 9-10°9-10° 9-10°9-10° 9-10°9-10° 10° 10° 10° 10° 10° AP 10° 10° 10°
32
Kerosene 10° 104 10* 10° 10° 10° 10° 10° 10° 10° 10° 10° 10° Al AP 10° 10° -
;%?gﬁceéa)te NR 10° - AP AP AP1°10° AP 12 AP AP AP AP - AP AP AP AP
2013%~2)2
mgg‘eswm Chloride 10 - NR NR 04* 0-4* 5 03 05 510° A° 510° AI° NR AP Al AI° AP
2
mggrgs'“m Sulfate 0-3° 10° 10° AP AIF AIE AI° AI° 0-6° AP AP AP AP 10* AP AP AP AP
4
Maleic Acid 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
Mafganese Chioride 10 - - NR O5° O5° NR 0-4* 0-4* 0-4° AP 04° AP NR AP AP AP AP
2
Mgegu”ccmo”de NR NR NR NR NR NR NR NR NR NR 0-3° NR AI° NR AI° 0-6° 0-6° 0-4°
2
Methyl Alconol AP AIC AR AP AP AP AP AP AP AP AP AP AP AR A AP AP AIP
3
Methyl Ethyl Ketone AP AR AIF AP AP AP AP AP AP AR AP AP AP AR AR AP AP AIP
3 2 3
Methyl Formate b D D D D D D D D D D A A A
HCOOCH, AP = - AP AP AP AP AP AP AP AIP 030 03 - - 10* 10* 10
Nickel Chioride NR NR NR NR 03 03° NR NR NR AP AP AP AP NR AP AP AP AP
2
Nioor e NR 10° 10+ AP AP AP 10° 10° 10° NR 10* AP AP - - AR 10* -
3/2
NSO, e NR 10° - AP AP AP 03° 0-2° 03 - 06" AP AP - AP - 10° 0-3°
4
—
Nt Acid <70% NR 0-7° 0-2° 06* 0-7¢ 0-7* 05* NR NR NR 0-6* 0-7° 0-7° 0-5* 0-7% 0-75 0-3* 0-7°
3
Vs
H',L”C‘):Ac'dﬁw’ NR NR NR 7-9° 79> 8% NR NR NR NR NR 10° 10° NR NR - 7 10°
3
(’ij";o?\lecf)‘ze”e 10° 10° - AlF AIF AlF 20° NR NR NR AlF AF AF - AIF AF Al Al
6" 15 2
Oxalic Acid A AllC c .ED D AID D AlD o D
(HOOC), » 2H,0 NR NR - AP AF AI° 05 NR NR AP AP AP AP - AP NR NR Al
2 2
phend. AE 10° 10° AP AP AP AP AR AIE AIE AIE AP AP~ AP AP AP AP
6" 15
Phasphoric Acid NR NR 0-5° AP AP AP AP NR NR Al° 08 AP AP 1.9° 89° NR 1* 05
3P Uy
Ehﬁ'ha(“éggﬂ) 10° 10° 10° 1€10F1€10° 1510° 10° 10F 10° 10° 10° AP AP - - 140°1°10° AP
6" 4 2
Picric Acid NR 10 - AI* AI* AI* NR NR 10* AP AP AI° AI° - AP AP AP AP

CH,(NO,);0H
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Potassium Bisulfate

KHSO, NR NR NR 1° AIP AI° NR AlP A~ AP AI°P AI°P AP - AI° 1410°1*10* AlPP

Potassium Chloride

KCl NR 0-3* 0-3* NR 0-3° 0-3° 0-3° 0-3° 0-3° 0-3° AI° 0-3° AI° NR AI° Al° Al° AIP

Potassium Hydroxide

KOH y 0-5 0-5° 0-3® 0-5° AlIF 0-8¢ AP 0-6° AIf AI°P AI° 0-38 0-33 - AI° 0-3° 0-3¢ AIP

Potassium Nitrate

KNO, AP AP AP AP AIP AP AIP AP AI° NR AI°P AI°P AIP 8 AI°P AI° AP AlP

Potassium Sulfate

K,SO, 0-2¢ 14 1~ 0-2° AI° AIP 0-2° 0-2° 0-2° AP AI° AlI° AI°P 14 AI° AlI° AlP AlP

Propane

Cst AP AP AlE AP AP AP AIP AP AP AP AP AP AIP AR AIP AP Al AIP

Sea Water

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

Silver Nitrate

AQNO, NR 1:9° - 07° 0-7° 06> 10 NR NR 0-6° 06" 0-9° 0-9° - — 02° 0-2° 1A
ﬁ‘;‘g;‘ﬂlg:etate AP AP AP AP AP AP AP AP AP AP AP AP AP = - AP AP AIP
ﬁggk‘l:“o?m\mﬁ)z 0-4° — - 04° 0-4° 0-4°05° 0-5° 05° 1* 1* NR NR - - 0303 -
ﬁgﬂg”éficarb"”ate 0-2° 0-2° 02° AP AP AP AP AP AIP 02 AP AP AP — AIC AP AP AP
Noroo e AP AP AP AP AP AP AIE - - = A AP AP - AP A AIC AI°
Norieo. e NR 10° NR 05 AP AP 10 04° 05 AP AP AP AP - AP 03 0-3* AP
Sodium Bisulfite

NaHSO; NR NR NR 0-4* AP AP 0-4* 0-2° 0-4° 0-4° AI° NR NR — AP AP AP AP
ﬁg‘éifm Bromide NR NR NR - O05° 05°0-6° 0-5° 0-6° 06° 06° NR NR - - 10° 10* 10*
ﬁggg‘c’: Carbonate 0-4° 0-3° 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° 0-4° — — 0-4° 0-4° 10°
ﬁg‘gl“onz Chlorate NR = 07° 0-7° 0-7° 0-7° 0-6° 0-6° 0-6° 0-7° 0-7° 0-7° Al° — AP 04 0-4* AlP
ﬁg‘gl“m Chloride 0-3¥ NR 0-3° 0-3° 0-3° 0-3° 0-3° AP 0-3° 0-3° AP 0-4° AP NR AP AP AP AP
ﬁg‘gl“o"z Chlorite NR NR NR 04" 048 1° NR NR NR NR 1* 05 05 - - 03° 03° -
ggﬂ:‘o”:Nizrate 10 100 - 04° 04° 04° - 10 10° 05* 05 10° 10° - - G°l0°5°P10° -
Sodim Cyanide AP 020 AI* AIE AP AP AP NR 1* 10° 10° - - — — AP AP AP
ﬁg‘;i“m Fluoride NR NR NR 18 1° 1°10° 10* 1°10° 1° 1A10°1°10° NR NR - - 1A10°1°10° 0-28
ﬁg‘g‘ﬁm Hydroxide 0-58 0-3° 0-7° 0-5° AIF 075 AP Al* AIE AP AP 05° 05 1% AIE 0-7° 0-7° AlP
ﬁg‘g‘(‘:’r Hypochlorite NR NR NR NR NR NR NR NR NR NR 02° 1°® AI° NR 0-2* Al AP 1°
ﬁgﬂ“o’? Nitrate Al 10 0-° 095 AP AP AP AP AI° NR AP AP AP AlF AP AP AP AP
ﬁg?\l'g”: Nitrite 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 Perchlorate 10— - 09 AP AP AP AP AP AP AP AP AP - AP AP AP -

NaClo,
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ﬁlgdgm Perode AP IR 1 AP 1 AP 1P 12 10 1° 1P 1P 1 -~ AP AP
22
Sodium Phosphate
Na,HPO, (dibasic) 06° NR - 06° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° 0-6° AI° AI° — AI° 0-6° 0-6° Al
NaH,PO, (mono)
ggg“gm.s"s";gte AP AP AP AP AP AP AP AP AIE 10 AP AP AP — - AP AP AP
2 2
Sodum Sulfate AE = 02° AP AP AP 0-3° 0-8 0-3° AP AP AP AP 18 AP AP AP AP
HoUy
Egdgm sulde NR NR NR 04° 0-5° 0-5° AP 0-5% AI° 2* 0-5° 0-4° 0-4° - - 05° 05° NR
2
Sodlum Sulte NR 1° - 0B° AP AP 03° 02° 03 NR AP NR NR — AP AP AP AP
2 3
Staphic Chioride NR NR NR NR NR NR 10° 10* 10° NR NR 02° AI° NR AI° 0-3° 0-3° 0-3°
4
Stapnous Chioride NR NR - NR NR 1° 10° 10° 10° NR AI° AP AP NR - 10* 10° AP
2
Stearic Acid D B E D D E E E D D D D D D D D
CHy(CH,). COOH NR 10° 10° 10° AP AP 10° 10F 10° AP AP AP AP - AP AP AP Al
e AE AR AP AIE AP AIE AR AR AP AR AR AR AP - - AP AP AP
6" '5 . 2
gu'fl” 10° 10° - 10° 10° 10° 10 10° 10° 10 9-10° 10° 10 - 10 10° 10° AlF
gu(':fffCh'O”de 10° 104 NR NR 10° 10° 10° NR 10° AlP 9-10° NR AP NR - NR NR Al
212
e
a“g‘g'CAC'd <T0% NR NR NR NR 1° 0-7° NR 06° 0-2* 0-7* 0-7° 0-7° 0-7° 0-7* 0-7° NR 1° 0-7°
22Uy
P ——
a“g‘g'CAC'd >10% NR NR NR 10* 810° 7-10° NR NR NR 7-10%7-10°7-1057-10°7-10° 7-9° NR NR NR
22Uy
a“g‘gOUSAC'd NR NR 02" 02" 0-2* 02° 10 NR NR NR AP NR NR NR - Al° AP AP
2 3
Tartaric Acid D D D D c D B D D D D D D D D
HOOC(CHOH), COOH NR 0-5° - 05° AP AP A AP 0-6° AP AP AP AP AP - AP AP Al
gg‘é’;ymh'o”de NR NR NR 10 10° 10° NR NR NR 9-10° 1¢ 10° 10° - - NR NR -
2
Thanium Tetrachioride 104 10* 10° 10° 10* 10* 10° 10* - NR 10 10° 10 - - 10° 10° 10%
4
Eoﬁegﬁ AP AP AP AP AP AP AP AIS AP AP AP AP AIP AP AP AP AP AIP
6" '5 3
'(rgbl_lijtgll Egosphate 100 -  — 100 100 1°10° — 10° 10  — 10 10° 10° - - - _ | _
4Mg)3 FUy
(T:rl'_fg'lf’ggtlhy'e”e 910° 5% - 9-10° AP AIP 9-10° 9-10°9-10° 9-10° 9-10° AIP AP 10 - AP AP 510°
. 2
(lel'gtgi'“g'ﬂ”)““ﬁ AP AP AIF A AIF AIF 10° 10° 10° AP AR AIFE AIF AP AP 10° 10° AIF
2 2)3
Vegetable Ol 10° 10° 10° 9-10°9-10° 9-10° 10° 10° 9-10° 10° 10° 10° 10° - - 10° - 10°
\é'ﬂyégcgtcalt_f,m 10° - - 10° 10° 1°10° 10° 10° 10° - 8f10° 10° 10° - - - - -
3 . 2
Xylene D D D E E E D D D E E D D A D D D D
CoH, (CHY) AP AP AP AIE AIEAIE AP AP AP AIE AIE AP AP AR AP AP AP Al
6" 14 3)2
Zine Chloride NR NR NR NR 08 0-8 AlF 07° 05° AP AP 0-4° AP NR AP AP 075 AP
2
Zin¢ Sulfate NR 0-5* 0-5* Al AP Al Alc AP AlE AP AP AP AI° — Al° AP 0-4° Al

Znso,




Com pOSiti on 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 | 0.20max | 0.30 max | 0.60 max |1.00 max | 0.30 max Bal
17-4PH 15.5-175 | 3.0-5.0 3.0-5.0 1.0max | 1.0max | 0.07 max Bal
Durco CF-8M 18.0-21.0 | 9.0-12.0 2.0-3.0 2.00 max | 1.50 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 |27.5-30.5 | 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 4.0-6.0 1.50 max | .025 max Bal
Durco CK-3M 19.5-205 | 17.5-19.5 | 6.0-7.0 0.5-1.0 1.00max | 1.2max | .025 max 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 |1.50max | 0.35max | 3.50 max
Nickel CZ-100 95.0 min 125max | 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 | 3.0max | 1.5max 1.5max | 1.0 max 09-14 3.0 max Bal
Durco DC-8 Proprietary Cobalt Base Alloy Bal
Titanium N, 0.05 max; H, 0.015 max; 0, 0.40 max 0.10 max | 0.25 max
Titanium-Pd N, 0.05 max; H, 0.015 max; 0, 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; 0, 0.30 max; Hf, 4.5 max; Cb, 2.0-3.0 | 0.10 max | 0.30 max

Sp ecifications Mechanical Properties

. ACI Equivalent " ; Elon- | Typical
and Properties Des[:g:ll;?ion SI\J/Irjr:ggl Desig- | Wrought Spec'i‘liscTa'nons* DIN (WN) S.{I?::éllfl ;:in:ﬂ gation | Brinell

nation | Designation min, %| Hardness

min, psi | min, psi

in2"
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 (1.4463) | 100,000 | 70,000 | 16 224
Durimet20 |D20  |CN-7M Alloy 20 A744, Gr. CN-7TM (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 | 254SM0 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-7TM 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 - 1600# (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. 7050 - 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) 226-4476. You may also
e-mail us at materials@flowserve.com.

L
FLOWSERVE FCD DVATB0005-00
— (Bulletin A/5)
Flowserve Corporation, 2200 East Monument Avenue, Dayton, Ohio 45402 Printed in U.S.A.

February 2005
© Flowserve Corporation



