Little GIANT CHEMICAL

RESISTANCE CHART

CHEMICAL RESISTANCE DATA

These recommendations are based upon information from material suppliers and careful examination of available published information and are believed
to be accurate. However, since the resistance of metals, plastics and elastomers can be affected by concentration, temperature, presence of other
chemicals and other factors. This information should be considered as a general guide rather than an unqualified guarantee. Ultimately, the
customer must determine the suitability of the pump used in various solutions.

All recommendations assume ambient temperatures unless otherwise noted.

RATINGS — CHEMICAL EFFECT FOOTNOTES

A — No effect—Excellent . PV.C. — Satisfactory to 72° F.

B — Minor effect—Good . Polypropylene — Satisfactory to 72° F.
C — Moderate effect—Fair . Polypropylene — Satisfactory to 120° F.

D — Severe effect—Not recommended Buna-N — Satisfactory for “O” Rings
. Polyacetal — Satisfactory to 72° F.

. Ceramag — Satisfactory to 72° F.
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The ratings for these materials are based upon the chemical resistance only. Added consideration must be given to pump selections when the
chemical is abrasive, viscous in nature, or has a Specific Gravity greater than 1.1.

NOTE: The materials shown below in BOLDFACE TYPE are used in the construction of Little Giant chemical pumps.

a w =
£ 2 B
o g 3 3 e | 5
2322 | |8 C s g |EE || FEY E-
hnhh b o = & ° Q wiy = S |& 2%
o 0 0 o i o4 = S 3 ol Y Zlo |E S 3
24882 5|8 5 158 = _ §5[82 g3 |2 a2
cccct|333|5 co|z-|80 5 EF 9 2R|E- |z 2m |Z] 52
§s3322J@|l§ SclZzles 20% - & 2le|fz|QE|2|8~3|c 82 5 o
2000 ElZ 85095 3|38c s sE, 2582852651585 28¢
S8n3IZF|2E|858S8|R¢2 PR 2222 2|R\RE(S|8|8|2EB|5 S &
Acetaldehyde® AlAA B|A| A |D C DID|A A|A|D|C(B| A |A|A D |B|B|D|B|C|A
Acetamide B|A C B A A |A A|A|D|A
Acetate Solvent? A|B|A|B|B A|C|B|A B|D|A A B|D AlA D |D D A
Acetic Acid, Glacia’ B|/A|A|B|A| A |C|C|D|A C|B|A| C |[D|D|D|B|B| A |A|A D |D|B|C|B|C|B
Acetic Acid 20% B|A Al A C A |B Al A D Al A A A |C C B
Acetic Acid 80% B|A Al A C A |D A| B D B A A |C D B
Acetic Acid B|A|B|B|A| A |C|C|D|C| B |A|B|/A| A |D|D|C|B[A| A |A|A C |C C|B|C|A
Acetic Anhydride B|/A|A|B|/B|A| A [C/D/B|D| D |D|I[D|/A| D |D|D|D|A[A| A |A|A D |A|C|B|B|C|A
Acetone® A|A|A|B|A[A| A |A|A|A|/A| D [DID|A| D |[BJA|D|C|B| A |A|/A|/A| D |D|B|C|A|D|B
Acetyl Chloride C|A D A A A AlA
Acetylene? A|lA|A|A|A|B B AlA B AlA D| A |AIA A |A[C|B|A|C|A
Acrylonitrile AlA|C B|B| B A C B D B| A |AA C D D|D A
Alcohols: Amyl AlAA C|A| A [A|B|C|C| A |A|B|/A| C |A|A|B|B|(B| A |A|A A |A[D/A|A|C|A
Benzyl AlA B(A| A |A|C D|B A |A|A|D|D|A AlA A D B|B|D|A
Butyl AlAA B(B| A |B|C|C|C| A [A[B|A| A |A|A B(B| A |AlA A |[A|ID|A|A|A|A
Diacetone? AlA AlA| A [A|C A D A |[AJA D AlA D |D D|A|D|A
Ethyl A|A|A|B|A| A [A|IC|A|A A|C A |[B|/A|B|B|A Al/A/A| A |A[B|A|B|AIA
Hexyl AlA AlA| A [A|C A A |[AlA A AlA A |A|ID|B|A|A|A
Isobutyl AlA B(A| A |A|C A A |A|A|B A AlA A |[C[B|A|A|A|A
A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.
B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.
C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.
D — Severe effect — Not recommended 4. Buna-N — Satisfactory for "O" Rings
5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.

Viton® is a registered trademark of E. I. du Pont de Nemours and Company.
Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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Alcohols: Isopropyl AlA B{A| A|A|C|C|A A |AA A AlA A|CI(C|IB|A|A|A
Methyl® A|/A|/A|B|A| A|A|C|A|A B Al A|C|A|D|BJ|A A|/A|A|C |B AlAIA|A
Octyl AlA A|lA| A|A|C A A |AA AlA A |B B/A|C|A
Propyl AlA AlA| A |A Al B |A Al A|A|A A AlA A |A|B/A/AIA|A
Aluminum Chloride 20% D|C|D|/B|A| A |D DA A|B A |C|A B(A| A |A|A A A AlAIA|A
Aluminum Chloride C|D|C D|IC| A |C DBl A|JAIA|A| A D Al A |A|A A |A|C|A A
Aluminum Fluoride D|C|D D B Al A |A Al A|C|D B|A A A |A|C|A C|A
Aluminum Hydroxide® AlAIA|A A DA A Al A|B|A A A/A/A| A |A A Al A
Aluminum Potassium Sulfate (Alum), 10% A A B DA A A A A AlA A A AlA
Aluminum Potassium Sulfate (Alum), 100% D|/A|B|B B |C A A|/B|A| A |C|D B|A AlA A A A Al A
Aluminum Sulfate C|C|A|A|[A|A|C|C|ID/A|A|A|B|A| A |C|A B(A| A |AlA A A AlAIA|A
Amines AlAA A(B| A |B A|B C|A|A| B |D|A AlA D D|C|B|B|C|A
Ammonia 10% A Al A D |A Al A A Al A A A |D A B
Ammonia, Anhydrous A|B|A|A|B(B| A |D D/B|D|[A|/B|A| A |D|A B|A| B |C|A D B|B/A|A|D|A
Ammonia, Liquids A|A|A|D B |D AlA A|B|A| A |D D|A AlA D B[B|A|A|ID|A
Ammonia, Nitrate A|lA|A|C D A B|B A |C A AlA A C A
Ammonium Bifluoride C|A D B A A |D A A A A A A
Ammonium Carbonate B|A|A|/A|C|A| B |B C|B A|B|A| A |D|A A AlA B|D|C|A|A A
Ammonium Casenite A A |D A A
Ammonium Chloride C|A|C|A|C|D|A|DIC/D/ID|A[A|B|A| A |B|A B(A| A |A|A A|A[C|A|A|A|A
Ammonium Hydroxide A|/A|/A|A|C|(A| A|D|/D|A|C A|B|/A| A |D|/A|B|B|A| A |A|A B |B|B|A|A|C|A
Ammonium Nitrate A|/A|A|IA|B|A|A|D|/D|/A|D A|B|A| A |C|D B(A| A |A|A D|A|C|A[AIA|A
Ammonium Oxalate AlAA A A B A A A A
Ammonium Persulfate A|A|A|C|C| A A D|A|[D |A A| A |D|D A AlA C |A AlA|A|A
Ammonium Phosphate, Dibasic B/A|A|A|B|A| A |C D A Al A|BJA B|A AlA A A|B|A|AA|A
Ammonium Phosphate, Monobasic A|lA|A|/B|A| A|D A AlA|A|l A |BA B|A AlA A A|B|A|A/A|A
Ammonium Phosphate, Tribasic BI/A|A|A|B|A| A |C C|D A Al A |B|A B|A AlA A A|B|A|A/A|A
Ammonium Sulfate C|D|B|A|B|A|A|B|C|C|C|A|[A/D/A|A |B|D B(A| A |A|A D A[B|A|A|A|A
Ammonium Thio-Sulfate A A DA B AlA A A A
Amyl-Acetate B|A|A|[C|B|A| A |C C|C|D/ID/A|D |A|B DID| A |A|A D DID|D|A|D|A
Amyl Alcohol AlA BIA| A [A Al A|A|B|A| C |A|A B|A AlA B |B|D/A/A|C|A
Amyl Chloride C|B D A|A Al A|D|IC|/A| D |A|C D|D AlA A |D DID|ID|A
Aniline B|A|A|A|C|A| B |C C|C|D/ID/A| D |D|C|D|C|B| A |A|A C | DI(C|/D|B|D|A
Antifreeze AlA A A|B|B|B|C A|B|A| A|A|A|B|B|A| A |A/A/A|A|A|C|A|A|A|A
Antimony Trichloride D|D D|IC| A AlAA D A A A C Al A
Aqua Regia (80%, HCL, 20%, HNO) D|D D|A| D |D C |(D|/D|/A| D |D|D D|C D C | DIC|D|D|D|D
Arochlor 1248 A D A A|D D|B|D|A
Aromatic Hydrocarbons A A A AlA D D |A C A A|D D/D|D|A
Arsenic Acid B|A|A D D/ B|/D/D|A|[A|B|A| A|DJA B|A AlA A A A ClA
Asphalt B|A C A C A AlA Al A A|/A|A |B(C|B|D|D|A
Barium Carbonate B|A|A|A|B|A| A |B B|B AlA|A| A |A|A B|A A/A/A| A |A A AlA
Barium Chloride C/ID/A|A|D(A| A |B C|A|A|B|/A| A |A|B B(A| A |A|A A |A|B/A/AIA|A
Barium Cyanide A C A B B A A|C AlA A
Barium Hydroxide B|C|A|A|D|B| B (B C|C| A |A Al A|D|A B|A| A |AIA|A|A |A[C|IA|A|A|A
A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.
B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.
C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.
D — Severe effect — Not recommended 4. Buna-N — Satisfactory for "O" Rings
5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.

Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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A — No effect — Excellent
B — Minor effect — Good
C — Moderate effect — Fair

D — Severe effect — Not recommended

Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company

1. PV.C. — Satisfactory to 72° F.
2. Polypropylene — Satisfactory to 72°

3. Polypropylene — Satisfactory to 120° F.

4. Buna-N — Satisfactory for "O" Rings
5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.
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Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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Chlorine, Anhydrous Liquid D|D|D [D|D| A |D C D|B|A| A |D|D D(D| C |A|D A |D D|B|D|B
Chlorine (dry) B[A[A D|D| A [A|B|A A C |A|A D D D|D
Chlorine Water D D D|A| B [D|D|D A |A Al C D D| C [C|A A [D(C|D
Chlorobenzene (Mono) AlA|A B A |B B|C| A|D|D|A| D |A|A|D|DID| A |[A|A A |D D|D|D|A
Chloroform A|A|[A|A [DIA| A |B D(C| C |D|C|A| D |A|C|D|D|D| C |A|A|A| A |D|D|D|D|D|A
Chlorosulfonic Acid' D|D D|D(A| B |D DD [C|C|A| D |D|D D(D| D C D |D|D|D|D|D|C
Chlorox (Bleach) AlA C A |A D|C A|B|A| A|D|D|B D| C [A|A A |C B|B|D|A
Chocolate Syrup AlA A D A [AA A A A |A A D|A
Chromic Acid 5% A|A|B|C|A| A [D|D|D A|B C |[D|D|B|B|A| A |D|C A |[D|C|D|A|B|B
Chromic Acid 10% B Al A D A |A Al A D A A A |D D C
Chromic Acid 30% B Al A D B [A A| D D A A A |D D D
Chromic Acid 50% C|B|B C|A| A |[D|D|D C (B|B|/A| D |D|D|C|C|B| B |D|A A |D D|A|D|C
Cider AlA|A|B A D A A |B B AlA A |A A A
Citric Acid A|lA|A|C|A| A [D|C|D A |A Al A |B|C|C|B|B A|A|B| A [D[C|A[A|A|A
Citric Oils AlA C B A |B A AlA A |A[C|D A
Coffee AlA|A| A |A B C Al A |A|A A AlA A |A A AlA
Copper Chloride C|D|D|B [D[A| A |D D A |A|B|A| A |B|D B[A| A A A |A AlA[A|A
Copper Cyanide A|A|A|D|A| A |C D A |A Al A |[BJ|A B|A| A |A|A B (B AlA|A|C
Copper Fluoborate D|D D B |D D A A B A A A |B A AlA
Copper Nitrate B|A|A|B [D|A]| A |D A |A Al A |B|D B|A AlA A |A A A
Copper Sulfate (5% Solution) A|A|A|D|A| A |D|D|D A Al A |[B|D B|A| A |[A|A A |[A[C|A C|A
Copper Sulfate B|B Al A |C|D A |A Al A C A A B (B AlA A
Cream AlA A C D A |A|A A AlA A |A C A
Cresols? AlA B D|C D|D D DID|C| A |A|A D [D|D|D|D|D|A
Cresylic Acid BlA[A C|A| B |C B [B|D|A D|D C AlA A |D D|D|D|A
Cyclohexane A AlA A A D DA D| A |[A|A A |A|D|D|D|D|A
Cyanic Acid A D C D A
Detergents AlA A A A A A |B|A|B|B|A AlA A |A B|A|C|A
Dichlorethane AlA A D|D|A A D B D D|A
Diesel Fuel AlA|A A A AlA DA D| A |[A|A A |A D|D|D|A
Diethylamine AlA A A D A| B |D C AlA D (B B(B|C|A
Diethylene Glycol A A A |A|A|B|B AlA A [A[C|A|A|A|A
Diphenyl Oxide A A A AlA A |D D|D|D|A
Dyes AlA B C A |A A C A
Epsom Salts (Magnesium Sulfate) B|A|A|A|A[A| B |B A A A A AlA A |A A C|A
Ethane AlA A A DA AlA A |A B|D|D|A
Ethanolamine AlA C D A |A|A D |B|C|B C|A
Ether® AlA[A|A |A B [B|A B D|C D|A|C A |[AJA(A|C |D D(C|D|A
Ethyl Acetate? AlA B B (B C|D [DID|/A| D |[A|A[D|C|C| A |A|A D |D|C|D|B|D|A
Ethyl Chloride A|/A|A|B|A| B |B C|D| A [D/D|/A| D |A[A D|D| A |[A|A A [D[D[C|A|A|A
Ethyl Sulfate D B AlA A |A A
Ethylene Chloride? AlA C|B| B |A C|C D Al D [A D D| A |[A|A A [DI[DID|C|D|A
Ethylene Dichloride AlA D|A| B (C C D|D|A| D |A|A D(A| A |C|A A [D|[DID|C|D|A
Ethylene Glycol* AlA A A [B|B|B|C| A |A|B|A| A |A|A|B|B[A| A |A|A|A| A |[A[C|A|A|A|A

A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.

B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.

C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.

D — Severe effect — Not recommended 4. Buna-N — Satisfactory for "O" Rings

5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.
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Ethylene Oxide A A A D Al A[A|A AlA D (D|D/D|C|D|A
Fatty Acids AlA B|A| A |C D A [A|B|A| B |A|A B|A AlA A [C|C|B|C|C|A
Ferric Chloride DID|D(D|A| B ([D|D|D A [A|B|A| A |B|D B(A| A [A|A A |D|C|B|A|A[A
Ferric Nitrate A|A|A|D(A| A |D A (A Al A|B|D B(A| A [A|A A [A[D|A|A|A|A
Ferric Sulfate A|(C|A|D|A| A [D|D|D A |A|B|A| A |BJ|A|C Al A |C|A A |B|C|A AlA
Ferrous Chloride D|D D|A| B |C D A [A|B|A| A |B|D B(A| A [A|A A |B|C|A AlA
Ferrous Sulfate B|A|C D|A| B |C D|D| A |A[B|A| A |B|D B(A| A [A|A A B A AlA
Fluoboric Acid D|B Dl A D A |A|B|A| B |B|C BlA A|D A B A A
Fluorine D(D|D DID| A [D D|D C C D C D D
Fluosilicic Acid B DID| B D A [A|B|A| A |B|D BA A|D B|A A C
Formaldehyde 40% A Al A B |B Al A D Al A A D |[B|B|A A
Formaldehyde AlA|A A[A| B |A|B|D|A A|B|A| D |A|A B(A| A [A|A D (C|B|D|B|C|A
Formic Acid® C|A|(B|B|D|C| A |C|C|D|D| A|D[B|A| A |D|D B(A| A |A[A|B| B |D|C|D|A|C|B
Fruit Juice A|A|A|A|B B D|D A D| A |B|A B|A A/AIA| A |A A A
Fuel Oils AlA|A A[A| A |B C|B| A |A Al A|A|A DIB| A [A|A A |A|C|B|D|D|A
Furan Resin AlA A A AlA A A A A A |D D D|A
Furfural' AlA|A A B |A Al D (D A| D [B|A(D|D|D| A [A|A D |D|D|D|B|D|A
Gallic Acid B|A[A A A (A D|D AlA|A A B |A
Gasoline'* A|A|A|A|A|D| A |A A|lA|l A |C Al D |A|A|D|D|C| A |A|A|A| A |A[D|D|C|D|A
Gelatin AlA|IA|A|A A |A|C|D|D A Al A|A|A A AlA A A AlA|A[A
Glucose A A A A|A|B|B A|[B|A| B |A|A|B|B|A AlA A [A[B|A|A[A|A
Glue PVA. B|B|A B|A A A A[B|A Al|A AlA A A A A
Glycerine A|A|A|A|A|A| A |A|B|B|B| A |A|[B|A| A|A|A|C A AlA A [A[B|A|A|A|A
Cycolic Acid A A A|C B|A| A [A A A A A
Gold Monocyanide A A D A AlA A A A A
Grape Juice AlA B B D A A |B B|B AlA A A A A
Grease* AlA|A A B AlA A AlA AlA A A D A
Heptane' A A A A (A Bl A |A Al D |A|A|C|D|D| A |A|A A A B|D A
Hexane' AlA|A A A (B Bl A |C A| D [A|A|D C| A |A|A A |(A(B|B|D|D|A
Honey AlA A A A A A |A[A|B A AlA A A AlA A
Hydraulic Oils (Petroleum)’ AlA|A A B AlA A A|A D AlA A A B|D|D|A
Hydraulic Oils (Synthetic)’ AlA A A A AlA D AlA A |C|D A
Hydrazine AlA C D A A |B|D|B|A[C|A
Hydrobromic Acid 20% D Al A A |A Al A D A B A|D C B
Hydrobromic Acid* DID|D|D|D(A| A |D D|D| A [A|B|A| C |D|D BB AlA A [D(D|D|A|A|A
Hydrochloric/Muratic Acid (Dry gas) D|C|A D A D A A A A A
Hydrochloric/Muratic Acid (20%)* D|D|D(D|C| B |D D A |A|B|A| A|D|DIB|A|A| D |[A|A|ID| A |C C|A|C|A
Hydrochloric/Muratic Acid (37%)* D|D|D(D|C| B |D D A |A|B|A| A|D|D|IC|A|A| D |[A|C|D| A |[C|C|C|C|D|A
Hydrochloric/Muratic Acid (100%) DD D|ID| C [D D AlA|A D A AlC C|D C AlA
Hydrocyanic Acid A|A|A|C|A|A| A [D|D C A|B|A| A |B|A BlA AlA A|C B AlA
Hydrocyanic Acid (Gas 10%) D|D A A C|A[C|A
Hydrofluoric Acid (20%)’ D(D|D|D|D| B (D D D|B|A| A |D|D C|A| C |B|C|D| A |D C|A|C|B
Hydrofluoric Acid (75%)'?2 C|D D|D| C (D D A |C|B|A| D |D|D Cc|B| C |D|ID/D| A |D|D|D|C|C|C
Hydrofluoric Acid 100% D(D|D D|D| B [D D|D C|D|A D C |D|ID D D D|A

A — No effect — Excellent

B — Minor effect — Good

C — Moderate effect — Fair
D — Severe effect — Not recommended

Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.
Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company

1. PV.C. — Satisfactory to 72° F.

2. Polypropylene — Satisfactory to 72° F.

3. Polypropylene — Satisfactory to 120° F.
4. Buna-N — Satisfactory for "O" Rings

5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.




Viton® is a registered trademark of E. I. du Pont de Nemours and Company.
Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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Hydrofluosilicic Acid (20%) D|D D({D| B [A D D A| B |[D|D A A|D A |B B|A|A|C
Hydrofluosilicic Acid D|D C C |D C|A A D|A
Hydrogen Gas AlA A A B|B| A [A A A A
Hydrogen Peroxide 10% C|C A|C| A |[D|D|D AlA|A D A B [A|A A D C|D
Hydrogen Peroxide 30% B B| A D A A D Al C A |D C B
Hydrogen Peroxide A|B|A|A[B| A [DIDID|D| C [A|[C|A| B |[D|D B(A| C A|A| A |D|C|D|C|C|A
Hydrogen Sulfide, Aqueous Solution D|A|C|C|A| A |D|C|D A |A|B|A| A |D|D B(A| A |A|A|A| D |C B|A|D|A
Hydrogen Sulfide (dry) A|C|A D A [D|C|B|B A A D A A D AlA
Hydroxyacetic Acid (70%) D|B A D AlA A |A AlA A
Ink AlA|A C C D|D B [A[A B AlA/A| A |A A A
lodine D|/D|D|D(A| B |D D D(B|A| A |[C|D|D|D|D D|A A |B D|B|D|A
lodine (In Alcohol) B D| A D Al C D B A A |D D
lodoform B|C|A A C C|B A A A
Isotane? A DA D A A |A D|A
Isopropyl Acetate B C A AlA D |D D|B|D|A
Isopropyl Ether? A A A A A Al D |A D AlA D |B D|D|D
Jet Fuel (JP#, JP4, JP5) AlA|A A A AlA|l A [A Al D [A[A D| A |[AlA A |A|D|D|D|D|A
Kerosene? A|A|A[A|A|A| A |A|IA|A|B[A |AID/A|D |A|A|B|D|D| A |[A|A|A| A |[A[D|D|A[D|A
Ketones AlA|A B(A| A |A A|A| D [D|D|A| D |B|A D|D| A [C|A D |D D|D|C|C
Lacquers AlA|A A A|C|C|C D C|A|A A AlA D |D D D|A
Lacquer Thinners A Al A C C Al D A B A D D|A
Lactic Acid A|A[B|C|C[A| A [D D(D|C |A[B|A| A [B|C B|A| A |[A|A B (B A[B[A|A
Lard BIA[A|A|A A A|C A A|A|C A AlA A |A|C|B D|A
Latex AlA A A A|A|A B A A |A C|A A
Lead Acetate BlA[A D(A| A [C D A[B|A| A [A[A B|A AlA D |B DIAA[A
Lead Sulfamate A A A |[BIC|AID|C|A
Ligroin® A A DA D A A |A B|A|D|A
Lime AlA C[A A A A A |D C AlA A |A|C[B|D A
Lubricants AlA A|lA| A |B A A A|A|B Al A |A|A A |A|C|D D|A
Magnesium Carbonate AlA|A B A A A B|A A A AlA A
Magnesium Chloride B|B|B|A|D|A| A |B|C|D|C A|B|A| A |A|A B[A| A A A |A AlA[A|A
Magnesium Hydroxide AlA|A D(A| A (C|B|B|B| A [A Al AAIA B|A| A |[A|A A |B B C|A
Magnesium Nitrate AlA|A Al A A Al A [A[A B|A A A |A A A
Magnesium Oxide AlA A A A AlA A
Magnesium Sulfate B[B|A B|A| B |B|B|C|B A|B|A| A |A|A B|A| A |[A[A A |A A|D|C|A
Maleic Acid C|A[A|A[B[A| A [C B A|B|A| A |C|A C AlA A |D A|D|D|A
Maleic Anhydride A C AlA A |D D D|A
Malic Acid BlA[A C A |D D A A A A B A A
Mash AlA A A A AlA A A A
Mayonnaise AlA|A D D D|D Al A |A|A|B A AlA A |A A
Melamine D|D D D AlA C A
Mercuric Chloride (Dilute Solution) D|D|D|D|D|A| B |D|D|D|D AlA|A| A |A|A B|A AlA A |A AlA[A|A
Mercuric Cyanide AlA|A DA D D A Al A A B|A AlA A A
Mercury A|A|A|A|C|C| A|D|D|A|A A Al AAA B|A AlA A |A AlA[A|A

A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.

B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.

C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.

D — Severe effect — Not recommended 4. Buna-N — Satisfactory for "O" Rings

5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.




Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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Methanol (See Alcohol Methyl)
Methyl Acetate A A A A (A B A A D AlA D [D|D|B|(B|D
Methyl Acrylate A AlA D |D B|B|D|A
Methyl Acetone A A A A AlA Al D |A A D |D D C
Methyl Alcohol 10% A A C A |C B A A A B AlA
Methyl Bromide A D AlA A |B D|D|D|B
Methyl Butyl Ketone A A DB AlA D [D|C|D|A|D|B
Methyl Cellosolve A A C|B A AlA D |D D|B|D|C
Methyl Chloride AlA D(A| A [A A |D Al D |A[A D(D AlA A |D|ID|D|C|D|A
Methyl Dichloride D|A AlA A |D D|D|D|A
Methyl Ethyl Ketone AlA AlA| A |A D (D A| D |B|ADID|A| A |A|A D [D|C|D|A|D|B
Methyl Isobutyl Ketone? A Al A D |D Al D |B|A|D C|A |A|A D [D|C|D|C|D|B
Methyl Isopropyl Ketone A D |B|A AlA D [D|B|D(B|D|B
Methyl Methacrylate A AlA D |D D|D|D|A
Methylamine A A A D BB B [D AlA B A
Methylene Chloride AlA|A A|lA| A |A|C B D |D Al D |A|D D|D AlA D (D D|D|D|A
Milk AlA[A[A|A C|C|D|D A A |A|A|B|B|A A|A|A| A |A|B|A[A|A[A
Molasses A|A[A[A[A A|B|A[A A B |A[A B|A AlA[A| A |A A A
Mustard A|A|A|A|B B C|B A B |B|A|B A AlA A |B|C|C A
Naphtha A|A[A|A|A[A| A (B B(B| A|A[C|A| D |A|A[C|D|A| A |A|A A |B|D|D|D|D|A
Naphthalene B|A|B B|A| A [C B|A[ A |D Al D |A D(B| A |A|A B |D D|D|D|A
Nickel Chloride A|B D(A| A [D D A |A|B|A| A |BJ|A B[A AlA A |A AlAlA|A
Nickel Sulfate B|A|B D|A| B [C|{C|D|D| A |A|A|A| A |B|A B|A AlA A |A AlA|C|A
Nitric Acid (10% Solution) A|A[A|A|D[A| A [D D|D| A [A|B|/A| A|D|D|C|B|A| D |C|B|D| A |D D|B|D|A
Nitric Acid (20% Solution) A|A[A[D|A| A [D D B (A|[B|A| A|D|D|/D|B|A|C |[D|C|D| A |D D|D|D|B
Nitric Acid (50% Solution) A|A[A[D|A| A [D D B (A|[B|A| A|(D(D|D|C|D| C |[D|A A |D D|D|D|D
Nitric Acid (Concentrated Solution) D|B|A|B|A| B [D|D|D D|C|A| D |D|D|D|D|D| C |D|A|C| B |D D|D|D|D
Nitrobenzene? B|A|B C|A| B |D B(B| D |D|[D|[A| D |B|C|D|D|C| B |[A|A D [D|D|D|D|D|B
Oils: Aniline AlA C|A| D |A A D Al D |[D|C|D A AlA A |D D|B|D|A
Anise AlA A AlA D A
Bay AlA A AlA A D A
Bone AlA A A AlA A |A D A
Castor AlA A A A A A AlA|A| A |A A[B|A|A
Cinnamon AlA A A A AlA D D A
Citric AlA D D AlA A AlA A |A D A
Clove AlA A A B AlA A A
Coconut AlA B A A A|A A AlA A |A A(A|D|A
Cod Liver AlA B A|A|C A AlA A |A B(A|D|A
Corn A|A|A|B B A A|A|C A AlA A |A D|C|D|A
Cotton Seed B|A|A|A|B B A|C A A A|A|C Al A [A|A A |A D|C|D|A
Creosote? AlA A D D AlA A |A B|(D|D|A
Diesel Fuel (2D, 3D, 4D, 5D) AlA A A D|A|A Al A |A|A A |A D|D|D|A
Fuel (1, 2, 3, 5A, 5B, 6) AlA AlA| A |A A Al D |A B AlA A |B D|D|D|A
Ginger AlA A AlA A |A A A
A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.
B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.
C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.
D — Severe effect — Not recommended 4. Buna-N — Satisfactory for "O" Rings
5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72°F.




Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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Oils: Hydraulic (See Hydraulic)
Lemon AlA A D AlA A D A
Linseed A|A[A[A A A A|B A|A|C A AlA|A| A |A D|D|D|A
Mineral A|lAlA[A|A A A|B A B |A[A B| A |A|A(A| A |A B|D|D|A
Olive AlA|A A B A|B A A A|A A AlA A |A|C|B D|A
Orange AlA A A|A A AlA A [A D A
Palm AlA A B A AlA AlA A |A D A
Peanut® AlA A A A A A D AlA A |A D D|A
Peppermint? AlA A A D AlA A |D D A
Pine AlA|A A D C|B A A A AlA A |A D D|A
Rape Seed AlA A A A AlA A |B D D|A
Rosin AlA A AlA A AlA A |A A
Sesame Seed AlA A A A A A AlA A |A D A
Silicone AlA A A A|A|A A AlA|A| A |A A AlA
Soybean AlA A B A A AlA A AlA A |A D D|A
Sperm AlA A A A AlA A |A D A
Tanning AlA A AlA A |A D A
Turbine AlA A A A A C AlA A |A D D|A
Oleic Acid B|A[A|B|B B C|C|C A|C|A| C |B|A|B|D|C AlA D (B|D|D|D|D|A
Oleum 25% A B [D A| D A A |D|D|D|D D
Oleum B A B C|C B| D |D A D D A A [C[DIDID|D|A
Oxalic Acid (cold) C|A[B|A|C|C| B |B|C|D|D A|B|A| C |[C|D AlA AlA A |B|C[B|A|C|A
Paraffin AlAlA[A|A A B|IB| A |A Al B |A|A|B A AlA A |A A
Pentane A|C|C A B (A B|B Al D |A|A|D AlA A |A B|D|D|A
Perchloroethylene? BlA[A A C B(B| A Al D |A D D| A [A[A A |C|D|D|D|D|A
Petrolatum A A B B C|C Al D |A|A|B AlA A |A B|A|D|A
Phenol 10% B|A|A A B (C B|D A|C|A D A B (D C|D|C|C
Phenol (Carbolic Acid) B|A|A|A|B|C| A |B|D|D|D| A |A|C|A| C |D|D D(B| A |A[D|A| A |D D|D|D|B
Phosphoric Acid (40% Solution) B|A|A|D|A| A [D|D|D A|B|A| A |D|D|C|B(A| A |B|C|D| A |D D|B|C|A
Phosphoric Acid (40% - 100% Solution) C|B|B|D(B| A |D|D|D A|B|A| A |D|D|D|C(A| A |B|D|D| A |D D|B|C|C
Phosphoric Acid (Crude) D|C|C|D(C| A |D|D|D|D| A A D|D|D|C A |C|D A |D D|B A
Phosphoric Anhydride (Dry or Moist) AlA D D|D|A A D (D D A
Phosphoric Anhydride (Molten) AlA D D|D D A A D D (C D D|A
Photographic (Developer) C|A|C[C|A| A D A A |C B|A AlA A [A A A
Phthalic Anhydride B|A|B B A |B C|C A A A |C
Picric Acid BlA[A C A |DID|D|D AlA|A A A A |A|D|A AlA
Plating Solutions
Antimony Plating 130° F A Al A A Al A D A A A |A|D[A B
Arsenic Plating 110° F A Al A A Al A A A C A |A|D|A B
Brass Plating
Regular Brass Bath 100° F A Al A A Al A A A C A |A|D|A B
High Speed Brass Bath 110° F A Al A A Al A A A D A [A[D[A B
Bronze Plating
Copper Cadmium Bronze Bath R.T. A Al A A Al A A A C A [A|ID|A B
Copper-Tin Bronze Bath 160° F A Al A D Al A A A D A |A|D|B C
Copper-Zinc Bronze Bath 100° F A Al A A Al A A A C A |A A B
Cadmium Plating
Cyanide Bath 90° F A Al A A Al A A A C A |A A B
A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.
B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.
C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.
D — Severe effect — Not recommended 4. Buna-N — Satisfactory for "O" Rings
5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.




NICKEL ALLOY C276
(HASTELLOY®)

Cast Bronze
POLYVINYLIDENE FLOURIDE
(KYNAR®)

440 Stainless Steel
Brass

302 Stainless Steel
304 Stainless Steel
316 Stainless Steel
Aluminum
TITANIUM

Carbon Steel

Cast Iron

PVC (Type 1)

Tygon (E-3606)

PTFE

POLYPHENYLENE SULFIDE

Polyphenylene Oxide
(RYTON®)

(Noryl®)

Polyacetal

Nylon®

ABS (Cycolac)
Polyethylene
POLYPROPYLENE
CARBON
CERAMIC
CERAMAGNET "A"

FLUOROELASTOMER

(Viton®)

BUNA N (NITRILE)

Silicon

Neoprene

Ethylene Propylene (EPM)
Rubber (Natural)

Epoxy

Cadmium Plating
Fluoborate Bath 100° F
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Chromium Plating
Chromic-Sulfuric Bath 130° F

Fluosilicate Bath 95° F

Fluoride Bath 130° F

Black Chrome Bath 115° F
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Copper Plating (Cyanide)
Copper Strike Bath 120° F A

Rochelle Salt Bath 150° F

O

High Speed Bath 180° F
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Copper Plating (Acid)
Copper Sulfate Bath R.T.
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Copper Fluoborate Bath 120° F

> | >

> > |>(>|>
> > |Z|>|>
| |»(>
> | >
0|0

o> |>>

o>

OO

Copper (Misc.)
Copper Pyrophosphate 140° F A
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Copper (Electroless) 140° F D
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Gold Plating
Cyanide 150° F

Neutral 75° F

Acid 75° F

Q00>
>|> (> >

Indium Sulfamate Plating R.T.
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Iron Plating
Ferrous Chloride Bath 190° F

Ferrous Sulfate Bath 150° F

Ferrous Am. Sulfate Bath 150° F

Sulfate-Chloride Bath 160° F

Fluoborate Bath 145° F

Sulfamate 140° F

O>|0(>>>> |> > > >

Lead Fluoborate Plating

>(>|0(0|0(0|0

> > (> |z (>
> B> (>
O|0|0|0|0|0|0
> (> (> > (> >0
O|>|0|> (> > >
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Nickel Plating
Watts Type 115 - 160° F

High Chloride 130 - 160° F

Fluoborate 100 - 170° F

o000 |O|O(O|0|0|0|0
> (> > (> > 0w o> >0

>|0|> (>

Sulfamate 140° F

Electroless 200° F

Rhodium Plating 120° F

Silver Plating 80 - 120° F

Tin-Fluoborate Plating 100° F

Q|0|> |0
0|0 (>|0
>(>|>|0

Tine-Lead Plating 100° F

>|>(>|>|0|>»|0(0|0

> > (> | > (> x> > >
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Zinc Plating
Acid Chloride 140° F

Acid Sulfate Bath 150° F

Acid Fluoborate Bath R.T.

0|0
> 0> >
>0

Alkaline Cyanide Bath R.T.

>|> (> |>

Potash A C C B

B B

Potassium Bicarbonate A C|A B

w)
>

A C C|B

o9)

W(Wm>[(>0
W W > >

Potassium Bromide AlA C|A C D|D| A

> (> |>|>(>|0(>

> > > > > > >
O|>»|>|>»|0|0|0
> (> > > > > >
>(>|>| 00> >

A
A |A
A C|A

A B

> > (> > > > >
> > > > | > >

> (> w|>0|w>

> (> |>|>(>|0(>

A — No effect — Excellent

B — Minor effect — Good

C — Moderate effect — Fair

D — Severe effect — Not recommended

Viton® is a registered trademark of E. I. du Pont de Nemours and Company.
Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company

O WN=

. PV.C. — Satisfactory to 72° F.

. Polypropylene — Satisfactory to 72° F.

. Polypropylene — Satisfactory to 120° F.
. Buna-N — Satisfactory for “O” Rings

. Polyacetal — Satisfactory to 72° F.

. Ceramag — Satisfactory to 72° F.




Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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Potassium Carbonate B|A A|C|A| A |C B|B| A |A[B|A| A |[B[A B|(A| A |[A[A|A| A B A B|A
Potassium Chlorate B|A|A|A|B|A| B |B B|B| A |A[B|A| A |[B|D B|A| A |[A|A A |A A B|A
Potassium Chloride C|A|A|B|B|A| A |C|C|B|B| A|A|A|A| A|A|B|C|B|A| A |A|A A |A AlA[AA
Potassium Chromate B[(B|A B |A A A A|C B A |A|D A |A A B|C
Potassium Cyanide Solutions B|A|B|A|D|A| A |D B[B| A |A Al A |C|[A B(A| A |C|A B [A AlA[A|A
Potassium Dichromate B|A[A[A|A|A| B |C B(C| A |A Al A |C|[D B|A| A |[A|A B [A AlA[A|A
Potassium Ferrocyanide B|A A|C B (A C A A A A D AlA
Potassium Hydroxide (50%) A|B|B|B|D|C| A |ID|D|C|A[{D |A|B|A| A|D|A|C|B|A| A D|A| D |[B|C|A|A|C|A
Potassium Nitrate B|A|B|A[B|A| B |B B[ A|A|C|A| A |B|C B(A| C |A|A B [A AlA[A|A
Potassium Permanganate B|A|B(B|B|B| B |B B[B| A |A A| A |C|D|C|B|B| A |A|A B [A A B|B
Potassium Sulfate B|A|B|B|A|A| A |B|B|B|B| A |A|[A|A| A |B|C B|A| A |A|A A |[A|C|A|A|C|A
Potassium Sulfide AlA A|B B (B B|B A A A
Propane (Liquified)'? A|A AlA AlA B D Al D [A[A D AlA A |A|D|B|D|D|A
Propylene Glycol B |B AlA B B|B A B |[B|B|B AlA A |A C A
Pyridine C B|B B|A| D D|A| D |D C|B| A |A|A D |D D|B|D|A
Pyrogallic Acid B|A|A|A|B A |B B|B A A D|A AlA A |A A
Rosins A[A|A|A|A B |A|C C A B|A A AlA A A
Rum A A A AlA|A A AlA A |A A A
Rust Inhibitors A A A A A A AlA A |A C A
Salad Dressing A A|B B D A A |A|A A AlA A |A A
Sea Water A|A|C|A|C|A C D A Al A [A[A B|A A|A|A| A (A|B|B|A|A[A
Shellac (Bleached) A A AlA A|B|B|A A A A A A A A
Shellac (Orange) AlA AlA A[C|C|A A AlA A A A A
Silicone B A|B A A|A|A A AlA A |A|B|A|A|A|A
Silver Bromide C|C|B|D A|C A A
Silver Nitrate B|A|B|A|D[A| A |D D|D| A [A|B|A| A |C|A B|A AlA A |C A|C|A|A
Soap Solutions' A|A|A|A|C|A| B |B B|A B(B|A| A |[A[A B|A| A |[A|A|A| A |A[B|B C|A
Soda Ash (See Sodium Carbonate)
Sodium Acetate B|A|A[B[B|A B C|C| A |A Al A [BIA B|A AlA D |D C AlA
Sodium Aluminate B A|C|B| B |B C Al A [B|A A |A|A A |A A|lA[B|A
Sodium Bicarbonate B|A|A[A[A]A B|A|C|C| A |A|B|A| A |B|A|B|B|A| A |A|A|A| A |[A|C|A|A|A|A
Sodium Bisulfate A A A|D|B| B |C|C|D|D| A [A|B|A| A |B|C|C|B[A| A |A|A B |A[C|A AlA
Sodium Bisulfite A A|A|A| B |C D A |A|B|A| A |B|DIB|B|A| A |A|A A |[A|C|A AlA
Sodium Borate B|A A|C A |A C|C C A A A A B|A
Sodium Carbonate B|A|B|B|C|A| A |B|B|B|B| A |A[B|A| A |A|A|C|B|A| A |[B|A A |A AlA[AA
Sodium Chlorate B|A A|B|A| B (B C| A |A|B|A|A|DJ|A B|A| A |A|A A |D A AlA
Sodium Chloride B|A[C|B|C|A| A |B|C|B|C| A |A[B|A| A |[A|A|[B|B|A| A [A|/A|A| A |A|C|A|A|B|A
Sodium Chromate A|AlA D B |B B|B Al A |D|A Al A |A|B B [A A C
Sodium Cyanide B|A A|D[A D|ID|B|(B| A |A Al A |D|C B|A| A |[A|A A |A|D[A|A|A|A
Sodium Fluoride B|C C|C|A| A |C D|D D|D|A A C B (D D D|A
Sodium Hydrosulfite A A |C C|A|A A A A A A
Sodium Hydroxide/Caustic Soda (20%) A|A|A|D|A| A [C|D|A A [A|B|A| A [D|C|C|B|A| A |[C|ID|A| A |A|ID|B|A|A|A
Sodium Hydroxide/Caustic Soda (50%) AlB D|A| A |C|D|B D |A|B|A| A|D|C|C|C|A| B |C|D|/A| D |D|D|C AlA
Sodium Hydroxide/Caustic Soda (80%) A|D D|A| B |[C|D|C A|B|A| A|D|C|IC|C|A| B |C|D|A| B |D|D|C B|A
A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.
B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.
C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.
D — Severe effect — Not recommended 4. Buna-N — Satisfactory for "O" Rings
5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.




Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.

Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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Sodium Hypochlorite/Bleach? (to 20%) C|C|C|C|A| A [D|D|D A[B|A| A|D|A B|C| C |D|A|B| A |[C[D|D|B|C|B
Sodium Hypochlorite/Bleach D D D|A| A [D D|D| A [A Al A A c|C D B |B|C|A A
Sodium Hyposulfate AlA D D A C C|C
Sodium Metaphosphate? A A A C|C|B|B A B|A D AlA A |A B|A|A|A
Sodium Metasilicate A A B B C|C A D A A |A|D|A A
Sodium Nitrate B|A|A|A|A|A| B |B|C|A[B| A [A|B|A| A |B|[A B[A A/A|/A|D |C|D|B|A|C|A
Sodium Perborate B C B C|C|B|B Al A |BJ|A A AlA A |[B[D|B|A|C|A
Sodium Peroxide BlA[A C B |C|C|D|C A A D|D AlA A |[C[D|B|A|C|A
Sodium Polyphosphate (Mono, Di, Tribasic) AlA D|A| A (C Al A|B AlA A |A D|IA[A|A
Sodium Silicate B|A|B|A|C|A| B |C|C B A|B|A| A |[C|A A AlA A |A AlA[A|A
Sodium Sulfate B|A|A|C|B|A| B |B|B|A|B A Al A |BJ|A B(A| A |[A|A A |A A|A[C|A
Sodium Sulfide B|A|B D|A| B [D|D|A|B A|B|A| A |BJ|A B(A| A |[A|A A |C A|A[C|A
Sodium Sulfite C|C C|A| A |C A AlA[A D A AlA A |A A AlA
Sodium Tetraborate A A A |B AlA A |A A
Sodium Thiosulphate ("Hypo”) AlA|A B|A D(D|C|B A Al A|C|A Al A |A|A A |B A|A[C|A
Sorghum AlA A A A AlA A |A A A
Soy Sauce AlA A A D A|A|A AlA A |A A D|A
Stannic Chloride D|D|D D|A| B [D D|D| A [A Al A|C|A B[A A A |A|D|A[A[A|A
Stannic Fluoborate A D A|C A A |A A A
Stannous Chloride D(D|C D|A| A [D D|D AlA[A D A B |C|D|D AlA
Starch BlA[A A B C|C A Al A|A[A B AlA A |A A A
Stearic Acid? B|A|A|A|B|A| A |C|C|C|C| A [A|B|A]| A|A[A B|D Al/A|/A| A |B|D|B|B|C|A
Stoddard Solvent A|A|A|A|A|A| A |A|A|B|B| A |A|D|A| D |A|A|B|D|D| A |A|A A |B|D|D|D|D|A
Styrene AlA|A A A A Al A A AlA B ([D|D|D|D|D|A
Sugar (Liquids) AlA|A[A|A A |A B|B Al A|A|A|B A A[A|A| A |A B AlA
Sulfate Liquors C|C B A |C D A AlA C A
Sulfur Chloride D|D|D|D C|D A|C|A| A|D|A A|D A(C A |D D(D|D|C
Sulfur Dioxide? A|A|C|A|A| B (B B |D|B|A| D |B|D|D|C|D| A |A|A D |D|C|B|A|D|A
Sulfur Dioxide (dry) AlA|A A A |A[C|A|B D A A D AlA D D D|D
Sulfur Trioxide (dry) AlA|C A B B|B A(B|A| D |D|D B|A A |D D(B|C|A
Sulfuric Acid (to 10%) D|C|C|C|A| A |D|D|D A |A|B|A| A|D|DIB|B|A| A |A|A A |C DID|C|A
Sulfuric Acid (10% - 75%)? D(D|D|D|C| B |D|D|D A [A|[B/A|B|D|D|B|C|A| B |[A|A|C| A |D D|D|D|B
Sulfuric Acid (75% - 100%) D D| B D A |B Al A D B| C A A |D D D
Sulfurous Acid C|C|[B|C|C|A| B [D D|D A[B|A| A|D|D B[A B|A A |[C[D|B|B|C|A
Sulfuryl Chloride A A A A
Syrup AlAAA D A A |A|A|B A A[A|A| A |A B AlA
Tallow AlA A A|A|A C AlA A |A A
Tannic Acid B|A|A|A|C|A| B |B C|C| A |A[B|A| A|B|D B[A AlA|/A| A|D|C|A|A|A|A
Tanning Liquors AlA C|A| A |A A|B|A B A AlA A |C A
Tartaric Acid B|A|B|B|C|A| B |A|[C|D|D| A [A|B|A| A |B|A B[A AlA A [D|C|A AlA
Tetrachlorethane A Al A D Al D |[A[A A AlA A |D D|D|A
Tetrahydrofuran AlA D D D|A| D [D Al D [A[A D(C| A |[A|A D (D D|B|D|A
Toluene, Toluol® AlA|A A|A| A |A|[A|A|/A| ADID/A|D |A|A|DID|D| A |A|A|A|C [D|D|D|D|D|A
Tomato Juice AlA|A A C C|C Al A |B|A|B Al A |A|A A |A A A
A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.
B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.
C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.
D — Severe effect — Not recommended 4. Buna-N — Satisfactory for “O” Rings
5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.
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Trichlorethane C|A C|A| A |C C Al D |[A AlA A |D|D|D|D|D|A
Trichlorethylene? B|A|A B(A| A |B|A|C|B| A [D Al D |A|C|D D| C |[A[A|C| A |D|D|D|D|D|A
Trichloropropane A A DA D AlA A |A A A
Tricresylphosphate A B| A |A D Al C |C AlA B (D D|A A
Triethylamine A A B |D AlA A |A|D|B A
Turpentine® BlA[A C A [B|C[B|B| A |A[B|A[ D [A|A D(B| A |[A|A A |D D|D|D|A
Urine AlA B C B A A |A|A B|A AlA A |A D|A A
Vegetable Juice AlA A C D A [AA AlA A |A|B|D D|A
Vinegar A|A|A|/A(D(A| A |B|B|C[D| A [A A| A |B|A|B|B|A| A |[A[A|/A| A |C B|A|C|A
Varnish (Use Viton for Aromatic) AlAIA[A|A A|B C Al D [A|A A A|A|A| A |[B|C|D D|A
Water, Acid, Mine AlA C C|D|C A|B A |D|A|B Al B [A|A A |A B BlA
Water, Distilled, Lab Grade 7 AlA B A D A|B|A| A |[A|A|A Al A |A|IAIA| A |A B|A|A|A
Water, Fresh AlA|A A A|C|B|D A|B|A| A |A|A|A|A[A| A |A|IA|A| A |A B|A|A|A
Water, Salt AlA B B|(C|D A|B A |A|A Al A |A|IAIA| A |A B|A|A|A
Weed Killers AlA| [C C AlA AlA A [B| [C A
Whey AlA B A AlA A |A A
Whiskey and Wines A|A|A|A|D B|B|D|D A Al A |A|A B|A AlA A |A|B|A|A|A|A
White Liquor (Pulp Mill) AlA A |D C A Al A|D|A A AlA A |A A A
White Water (Paper Mill) AlA A B|A A AlA A A A
Xylene? AlA|A A A [A|A[A|B| A |D A| D [A|A|D|D|D| A |A|A|A| A |[D|ID|D|D|D|A
Zinc Chloride D|D|B|B|D(A| B |[D|D|D|D| A [A Al A |C|A B|A| A |[A|A A |A AlA[AA
Zinc Hydrosulphite A D D D A|C A |A|A A AlA A
Zinc Sulfate B|A|A|A|D|A| B [B|C|C|D| A |C|B|A| A |[C|A B|A| A |[A|A A |A A|A|C|A
A — No effect — Excellent 1. PV.C. — Satisfactory to 72° F.
B — Minor effect — Good 2. Polypropylene — Satisfactory to 72° F.
C — Moderate effect — Fair 3. Polypropylene — Satisfactory to 120° F.
D — Severe effect — Not recommended 4. Buna-N — Satisfactory for "O" Rings
5. Polyacetal — Satisfactory to 72° F.
6. Ceramag — Satisfactory to 72° F.

Viton® is a registered trademark of E. I. du Pont de Nemours and Company.

Kynar® is a registered trademark of Arkema, Inc.
Ryton® is a registered trademark of Chevron Phillips Chemical Company
Noryl® is a registered trademark of General Electric Company
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HYDRAULIC FUNDAM TAI.S

[ e 1

Prassiire The basic definition of pressureis force |JEI unii
area. As commonly used in hydraulics and in s
manuat, it is exprassed in pounds per square inch [PSI

Almozpharic Pressure is the force exerted on a unitarea W

by the weight of the almosphere. At sea level, the
atmospheric standard pressure is 14.7 pounds per
sguare inch,

Gage Pressure Using atmospheric pressure as a 2ero
reference, gage pressure is a measore of the force
per unit area exerted by a fluid. Units are PSIG.

80 psig
GAGE ARSOLUTE
PRESSURE PRESSURE
[} psig 147 psia
ZERC GAGE
ZERC ABSOLUTE PRESSURE 0 psia

Absolute Pressure is the total torce per unit area exerted by afluid. ltequals
atmospheric pressure plus gage pressiure. Units are expressed in PSIA.

Outlat Pressure or discharge pressure is the average pressure at the outlet

nf anumn Aurinn nnaratinn nenallu pxnressed as gage pressure {osiod
& PUMp GUNNY CPOrarion, usUauy CAPressLa as gage pressure (psig).

Inlel Pressure is the average pressure measured near the inlet port of a
pump during operation. Itis expressed either in units of absolute pressure
(psig) preferably, or gage pressure (psig).

Ditferential Pressure is the difference hetween the cutlet prassure and the
inlet pressure, Differential pressyre is sometimes called Pump Total

[Mferennal pressure,

Vacuum or Sucllon are terms in comman usage to indicate pressures in a
pumping system beiow normai atmospheric pressure, and arg often
measured as the difference hetween the measured pressure and
atmospheric pressure in units of inches of mercury vacuum, etc. ltis more
convenient io discuss inese in absoiute ierms; that is from a reierence oi absoiute
zero pressure, in wnils of psia. /_\
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FLUID FUNDAMENTALS

Fiuids include liquids. gases. and mixtures ol liquids, solids, and gases.
For the purposes of this manual, the terms fluid and liguid are used
interchangeably to mean pure liquids, or liquids mixed with gases or
solids which act assentially as a liquid in a pumping application.

Dentity or Specitic Weight of a fluid is its weight per unit
volume, eften exprassed inunits of pounds per cubic foot,
Example: If weight is 80#; density is B0#/cu. ft. | |
The density of a fluid changes with temperature, W

argrams per cubic centimeter.
Specific gravity of a fluid js the ratio of its density

e
io '[r'le Gel‘lsuy OI waier. HS d rauo, i nas no units
associated with it.

" e .- BO#

Exampie: Specific gravity is &5 7

or 56 = 1.282

Tamparatura is a measure of the internal energy level in
a fluid. 1t is vsually measured in units of degrees 212'm 1 100
fahrenheit (°F) or degrees centigrade (°C). The tempera- |

ture of a fiuid at the pump inlet is usually of greatest
CONcern. 3

Do OF O morcsimemdi;mes sl ome T been o M
d

Yapor Pressure of aliquid is the absolule pressure (at a given temperature)
atwhicha ||quid will change to a vapor. Vapor pressure is best expressed
in units of I"I‘:I ahsolute in:la\ Each Immd has its pwn yapor pressure-

temparature relahonshlp
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Viscosily — the viscosily of a fluid is a measure of
its tendency to resist a shearing force. High
viscosity fluids require a greater force to shear at a
given rate than low viscosity fluids.

The CENTIPOISE {cps) is the most convenient unit 5
0l absolute viscosity measurement.

(ther units of viscosity measurement such as the
centistoke {cks or Saybolt Second Universal (SSU}
arg measvres of Kinematic viscosity where the
specific gravity of the Huidintluances the viscosity
measured, Kinematic viscometers usually use the force of

gravity to cause the fluid to flow down a calibrated Lube, while timing
is flow.

The absclute viscosity, measured in units of centipoise {17100 of a poise) is uged
throughout this manual as itis a convenient and consistent unil for calculation,
(Hther units pf wqrmnu Lan aasllu he converted (o centingise

LR L o L ted 1D cenuporse,

Kinematic viscosity X Specific Gravity  Absolute Yiscosity
Cenhistokes X SG Centipoise
S5UX 216 ¥ SG Centipoise

Viscosity unforlunalely is not a constanl, fixed property of a fluid, but is a propeny
which varies with the conditions of the fluid and the system.

\ cosity with 1emperature in-
crease.
L ]
0 TEMBEZATURE

—_—a "

In a pumping system. the
mest important factors are
the normaf dacrease i wis-

e — M
- = L P -

And the viscous behavior praperties of the fluid in which the viscosity can change as
shear rate or flow velocity changes.

TN
.

EFFECTIVE VISCOSITY is a term describing the real effect of the viscosily of the
ACTUAL fluid. at the SHEAR RATES which exist in the pump and ppmping systam at
the design conditions.

Lal!lll.lllugd[ HUIIIPb are Ut}lllﬂdlly noi bLIIldDIE lOl lelTIplr‘Ig VISCDLIS IIQUI{]S WI'IEI'I
pumping more viscous liguids instead of water, the capacity and head of the pump
will be reduced and ihe horsepawer required will be incraased.

nilduyaliis faradluidisa neadtn dafinawhntharibka amoamiin mal :-. PRI Tl
Drivande 10 a muio 15 Usel 10 denine wheiner ine aqueous soltionis an acid or base

{with values of pH usually between ¢ and 14}
1. Acids or acidic solutions have a pH value less than 7

.
\
LT =
(@

SHEAR RATE SWELOCITY

2?2 Mauiral ¢al ¢ have nH valua of 7 at 72570 faxamnla: oM af nurs water = 71
2 u vaiue of J at 570 {axampla pH ol pure waler =7}
3. Bases or alkaline sulutmns have a pH value grasar than 7



RELATION OF PRESSURE TO ELEVATION

In a static liquid {a body of liquid at rest) the pressure difference between
any two pointsisin direct proportion only to the vertical distance between
the points.

This pressure ditference is dus
to the weight of the liquid and r
can be calculated by multiplying |
the wertical distance by the |
density {or vertical distance x 4

density of water x specific grav-
l'ru nf the fI|||r1\ In rnmmnnlu

PLUMP HEAD — PRESSURE — SPECIFIC GRAVITY — in a centrifugai pump the
head developed (in feet) is dependent on the velocity of the liquid as it
enters the impeller eye and as it leaves the impeller periphery and,
therefore. is independent of the specific gravity of the liquid. The pressure
head developed tin psi) will be directly proportional to the specific gravity.
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Pressure-Head relationship of identical pomps handling liguids of dif-
{ering specific gravities.
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This relationship. the glevation equivalent of pressure, is commonly
called head and is still frequently used. Pressure conwverted 10 the
equivalentheight of fluid that would produce that pressure canbe reterred
to as ligad

Static Head s The hydraulic pressure at a pointin a fluid when the
liquid is at rest.

Friction Head  » The lossin pressure or energy due to frictional losses
in flow.

Velogity Head o The energyin afluid dueto its velocity, expressed asa
head unit.

Pressure Head » A pressure measured in equivaient head units.
Discharge Head o The outlet pressure of a pump in aperation.

Total Head » The total pressure difference between the inlet and
outlet of a pump in operatmn
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FRIGTIUNAL LUSSES
The nature of frictional losses in a pumping system canbe very complex.
Losses in the pump itself are determined by actual test, and are allowed

for in the manufacturers curves and data. Similarily, manufacturers of
nrnrpqqunn pmunmanl heat mrr‘h:mnprq atatic mixars etc m:u:!lu haye

......... eqil & L UbUd

data a-.raulanle for friction losses.
Frictional losses due 10 flow in pipes are directly proportional to the.

— length of pipe
— flow rate

— pipe diameter

— viscosity of fluid

;

tahlec hava haen octahliched o
N lalhEs Nave desn e5idnisnel the ak's

-]

= ¥ o

ny other sources which can be used to compute th fncnon los
system for given flow rates, viscosities and pipe sizes.

Tables of equivalent lengths for fittings and valwes are also available See
page 3 in Ihis manual.

i

by
c

NPSH

Fluid will only flow into the pump head by atmospheric pressure or
atmaspheric pressure plos a pasitive suchion head. If suction pressure at
suction pipe is helow the vapor pressure al the tluid. the fluid may flash
into a vapor. Acentrilugal pump cannot pemp only vapor. [f this happens,
fluid flow to the pump head will drop off and cavitation may result.

NETPOSITIVE SUCTION HEAD, AVAILABLE (NPSHR) is based onthe design
of the system around the pump inlet. The average pressurg (in psial is
measured at the inlet port during operation. minus the vapor pressure of
the liquid at operating temperature. It indicates the amoont of usetul
pressure energy available to fill the pump head.

NET POSITIVE SUCTION HEAD, REQUIRED (NPSHp} is based on pump
design. This is determined by test ot the pump of what pressure energy {in
psia} is needed to fill the pump inlet. It is a characteristic which varigs
primarily with the pump speed and the viscosity of the fluid.

For satisfactory pump operation under any set of conditions (capacity
versus head) the NPSH, available. must be greater than the NPSH.
required. Generaily, a two foot head safety margin is normally used.



TEGHNICAL DATA VISCOSITY CONVERSION TABLE

Standard Formulas )

PRESSURE AND HEAD Lsmnu CENT) cent | enoen | RERWROD]  TYRiCAL
_ Head in feet X ific Gravi MIVERSAL | STOKES POISES® NO. | Liguins
Pressure (Ibs. per sq. in ) = ESSL:EC ¢ Gravity b STOCKES POISES [SECONDS { ennre | ol s
= Headin ft, X Spec. Grav. X 434 A 01 100 RL1 5 » B Water
. 2 firi3 25 220 208 50 321 | kerasene
Head in feat = Ibs. per s in X 2.31 b1} 74 Tan 058 592 .14 443 fPho ZFeerdd
Specific Gravity 0 157 157 125 126 128 §9.2 | No 4 Feianl
100 202 202 62 L 150 856 | Transtarmer Qi
TEMPERATURE 200 432 432 36 ME 245 17 | Hydradhiz Gil
(1.8 % ~C}+ 32 = °F kil 34 654 ] 512 470 254 | 54k 0w
555 ["F—32%) Sy ) IRL 1 8 B30 760 423 | SAE 10l
Degrees Kelvin — 273.2 = Degrees Centigrade oo e 2 s 11 1300 6% | SAE A0
- ~ > 2 i) 440 a4l da g 3000 1680 SAE 30 i
5006 108 1080 480 SR T 4290 SAE 5 Ol
U_EL[I[:I“ ) ADB X GPW 321 X GPM w000 6 2 160 170 1.760 oo | s4En | sAE 60-70 O
Pipe Velocity (ft./sec.) = {ppe diamatert? pipe area W | 0 B0) 59 5800 momn | 43660 | Melasses B
100,000 e 21600 11 17.300 150000 | 68160 Mglasses C
i i ¢
Velocity head {feet} = {pipe VE‘POCIty. ft./sec.) *Poises and centipoises are given lon sl o $spec gravity
: 54.4 Aclatonstup rentistokes & specific qravity = ceobiomses

POWER

o TIRLOXEPM T iinLo) X AP AVERAGE ABSOLUTE ATMOSPHERIC PRESSURE

. 5250 63025 Altitude Above Sea Level PSIA IN Hp
hp = Disp tGalst X RPM X PSI 0 147 299
1714 X EEF 500 144 234
Horsepower X 746 = Kilowatts 1.000 112 249
Horsepower X 42.44 = BTU/ Min ;-g% 129 gag
Metric Horsepower X 9863 = Horsepawar 3000 1%; EE'B
Apm = 120X Frequency 4,000 127 259
No. of Poles 5,000 122 249
PIPE FRIGTION HAZEN AND WILLIAMS: 6.000 "nr 240
0o e 7.000 113 231
h, = 0.002083L (—¥~y =180 Heal of Fusion of Water 144 BTU/Lb
t c g 1889 Heat ot Vaporization of Water 870 BTU/Lb
GONVERSION OF THERMOMETER READINGS GCONVERSION TABLE
DEGREES CENTIGRADE TO DEGREES FAHRENHEIT PRESSURE IN POUNDS PER SQUARE INCH TO FEET OF HEAD
[ F C F [ F [ o F
Founds Fl. af Pounds FlL of
-4} -40 1} + 5§ + 414 + 40 +104.0 +173 +347 Pressure Head | Pressure Head
38 -36.4 g 428 i 1028 180 256
-36 228 7 446 2 1076 185 365 P 20 B
32 -25.68 9 482 44 "2 195 383 4. o N 3
-30 22.0 10 atn 45 1130 200 392 5 L 118 35 B A
28 184 11 518 46 114.8 205 4m B o 134 ... a34
26 14.8 12 516 47 116.6 210 41 T 16.2 N i<k |
24 1.2 13 55.4 48 118.4 H5 419 B ... 145 B 1155
22 78 14 572 49 1202 290 428 '3 %? ég ........ P :i;ﬁ
20 40 15 9.0 50 1220 335 47 - T . e .
39 g 18 B8 i5 319 5% 496 :é g;; gg :2?;
18 | - 04 17 626 60 1400 | 235 455 H % = iz
7 + 14 18 B4 65 1480 240 464 o Y P 184
-16 32 18 662 70 158.0 245 473 15 ... . M6 L | |
15 5.0 20 880 75 167.0 250 482 1% ... .. LW W . . (PR
14 £.8 21 59.8 80 1760 255 191 17 B | 85 . L. ... 2194
13 R 22 716 85 1850 250 500 W... . ... M6 W .. . . 209
R ARAR- AN N AL N
- . . 3§
. 4o | 2 o e | a2 foon | omr PIPE FRICTION — WATER G0° F
- 13. 78. 103 22140 280 536 FRICTION LOSS OF WATER IN FEET PER 100 FOOT LENGTH OF PIPE OR TUBE
: ? _gg g; ggi Hg gggg %gg ggg i NOMINAL 812E — (INSIOE IMAMETER)
-6 212 | 29 a2 | 120 ) 2480 | 205 | 563 oei | b ee | o | ewe et | o [ere | @ | o | eve | e | eee | e
-5 23.0 30 86.0) 125 2570 300 a7z MIN. | WOSE | |.269) | HDSE | (364 | (4001 | HOSE | (6221 | HOSE | MOSE | 1824 | 11 DdON}(1.3801( 11 B10}
- d 248 21 87.8 130 266.0 305 581 EE ETE 46 T 18 K [
-3 266 32 89.6 135 2750 o o) 1o |1e |izsalwafeas| ss| 7ol 21| 15
2 %4 kx! 914 140 2840 315 596 i ]?(_m me 7 igs ;;g ]6? ;g 1; 19
-1 2 EY| 932 145 293.0 320 608 : : g A I S .
¢ | 2o | 950 | 10 | 3020 | s | 617 s |~ B obl -3 Il 0 I I B B B
. 18 36 06.8 185 3110 130 826 o | e | 2 2ofsa | mol ol uel 4sf 12} s
? 1 ' k i} wi
S AR AR N & T SRR AR
: : 15 w2 | 3 s | ego| 205 e | 65| 0
4 ki 19 1022 170 30 345 552 gg ;E ge l;%l i | | ara 02| 53
5 : 1 | B | 169 a0
30 33 14 45 B9 | 2 nz
FITTING FRICTION LOSS ADD TO PIPE LENGTH Bl ad| 19| @ x| 4
FIGURES GIVE EQUIVALENT IN FEET OF PIPE TR T AT R I
PIPE SIZE (NFT) 3y | Uz | 3a | ¢ el 7 % | e 38 i g |8
90° ELBOW B | 1e |15 ] 18] 241 29| 386 0 13 ] | 45 104
45 ELBOW 4 5 8 10 1.3 16 20 HOTE ; Eahm:n shgdendaueaﬁarerero?r&erlrdeu r?r norfina operalion -
s alues ba I 5 A usIng o tant 1
i A A A A R L e
ANGLE YALVE 46 | 65 | 95 | 120 | 160 [ 185 | 225 5 ABove e Sizes are el schedule 40
GLOBE VALVE 70 120 | 172 [ 225 | 320 | 360 | 450 6 For 15 yr -0l pipe. mutiply above values ty 125




CONVERSION FACTORS

FLOW
Lbs of Water/Hr x (2 = (al Min
Gal/Min x 500 = Lbs of Water/Hr
Lbs of Fluid/Hr )
Specific Gravity 002 = Gal Min
LitersfMin x .264 = Gal/Min (US)
GPM x 3785 = Liters/Min
Cu Meters/Hr x 4.4 = Gal/Min (US)
Gal/Min x 227 = Cu Meters/Hr
Kg of Water/Min x 264 = Gal/Min {US)
Gal/Min x 3.8 = Kg of Water/Min
PRESSURE
rt of Water x 433 = PS5l
PSIx 23 = A of Water
Inches Hy x 491 = PSI
Inches Hg x 1133 = Ft of Water
ATM x 147 = PS5l
ATM x 339 = Ft of Water
KgsSgcm x 14,22 = PSl
Meters of Water x 1,42 = P3I
ATM x 760 = mmHy
mm Hg x .039 = Inches Hg
Bar x 145 = P5SI
Newton/Metar? x 1 = Pascal
PSIx 68 = kPa (Kilopascal)
kPa x 145 = P3|
VOLUME
Lbs Water x .119 = Gal
Gal (Brit) x 1.2 = Gal (US}
Gal x 128 = Fluid Qunces
Cubic Ft x 7.48 = fal
Cubic In x 00433 = Gal
Gal x 3.785 = Liters
Liter x .264 = fGal
Cubic Meters x 2642 = Gallons
Cubic Meter x 1000 = Liter
Liters x 1000 = Cubic Centimeters
Cubic Centimeters x 0338 = Fluid Ounces
Fluid Qunches x 29.57 = Cubic Centimeters
y 0 LENGTH METRIC PREFIXES
its x.001 = Inches _
Meters x 3.281 = Feet mfga - 1383000
Centimeters x 394 = Inches Hect _ 160
Millimeters x 0394 = Inches ecto -
Micrans x 0000394 = Inches EBC? : 11'['
MASS s T
Gal of Water x 833 = Lbs Centi = .01
Cubic Ft of Water x 624 = Lbs Mille =009
Ounces x 0625 = Lbhs Micro = 000.001
Kilograms x 2.2 = Lbs
Lbs x 454 = Kilg
Metric Ton % 2205 = Lbs

LIQUID PUMP TERMINOLOGY

Flooded section — Liguid source is higher than pump, and liquid flows
to pump by gravity. Preferable tor centrifugal pump installations.

Flow — The measure of the liguid volume capacity of a pump. Givenin
Gallans Per Hour (GPH) or Gallons Per Minute (GPM}, as well as Litars
Per Minutes, (LPM} and milliliters per minute, {m!/m).

Head — Another measure of pressure, expressed in teet. Indicates the
height of a column of water heing lifted by the pump, neglecting
friction losses in piping.

Lift — {Suction Lift) - Liguid source is lower than the pump. Pumping
action creates a partial vacuum and atmospheric pressure forces
liguid up to pump. Theoretical limit of suction lift is 34 feet, practical
limit is 25 feet or less, depending on pump type and elevation above
sea level.

Pressure — The force exeried on the walls of a container {tank, pipe.
gtc.) by the liquid. Measured in pounds per square inch (PSI}.

Prime — A charge of hquid required to begin pumping action of
centrifugal pumps when liquid source is lower than pump. May be
held in pump by a foot valve on the intake line or a valve or chamber
within the pump.

16

Saal — A device mounted in the pumy housing and/or on the pump
shaft, to prevent leakage of liquid from the pump. There are two types;

Mechanical — Has a rotating part and stationary parl with
highly polished touching surfaces. Has excellent sealing
capability and life. but can be damaged by dirt or grit in the
liquid.

Lip — A flexible ring {usually rubber or similar materiali with
the inner edge held closely against the rotating shaft by a
spring.

Seal-less — (Magnetic Drive). No seal is used, power is transmitted
from motor to pump impeller by magnetic force. through a wall that
completely separates motor from impeiler.

Specific Gravily — The ratio of the weight of a given volume of liquid to
the same volume of pure water. Unless stated otherwise, power
requirements of all pumps listed herein are based on pumping water.
Pumping heavier liquids (Specific Gravity greater than 1.0) will
require more drive horsepower,

Static Discharge Head — Vertical Distance (in Feet) from pump to point
of discharge.

Sump — A well or pit in which liquids collect below flocr level,
sometimes refers to an il reservair,

THal Head — The sum of discharge head. suction (ift and friction
losses,

Viscosity — The thickness of a liquid, ar its ability to flow,
Temperature must be stated when specifying viscosity, since most
liquids flow more easily as they get warmer. The more viscous the
liquid, the slower the pump speed required.

Gland — A groove made to held the ¢-ring seal so that desired
comprassion for proper sealing is maintained.

Sirainers — A device installed in the inlet of apump to prevent foreign
particles from damaging the internal paris.

Valves:

Check Valve — Allows liquid to flow in one direction only. Generally
used in discharge line to prevent reverse flow,

Foot Valve — A type of check valve with a built-in strainer. Used at
point of liguid intake to retain liquid in the system. preventing loss of
prime when liquid source is lower than pump,

felief Valve — Usually used at the discharge of a positive displace-
ment pump. An adjustable, spring-loaded valve opens, or “relteves”
when a pre-set pressure is reached. Used 10 prevent excessive
pressure and pump or motor damage it discharge ine is closed off.

Unloader Valve — Similar to relief valve, but not adjustable,

Pump Types

Centrifugal — consists of a fan-shaped impeller rotating in a circular
heusing. pushing liguid tewards a discharge opening. Simple design.
orly weaning parts are the shaft seal and hearings {if so equipped).
Usually used where a flow of liquid at relatively low pressure is
desired. Not self-priming unless provided with a priming reservoir or
foot valve: works best with the liquid source higher than the pump
{flooded suction/gravity feed). As the discharge pressure (head)
increases, flow and driven power reguirements decrease. Maximum
flow and mator loading occur at minimum head.

Flexible Impeller — a flexible. vaned member. usually rubber. rotating
in an eccentric housing. The volume of the spaces between the vanes
changes asthe pumprotates. and pumping actionis created. Usually
used with pressures up to 30 P51

Submersible — A pump which operates only when totally submersed in
the fluid which is being pumped. with water-proot electrical
conneclions. using a motar which is cooled by the liquid.

Perisialtic Tube — Fluid anly contacts tubing. A bushing rotates in a
housing squeezing a tube creating a suction which draws fluid
through the tubing.

Much of the Technical Dala tound herein. is reprinted courtesy of Waukesha Foundry Oivisian.
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