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M LTTARY SPECI FI CATI ON

PUWPS, CENTRI FUGAL, M SCELLANEQUS SERVI CE,
NAVAL SH PBOARD USE

This amendnment forns a part of ML-P-17639F(SH), dated 18 February 1986,
and is approved for use within the Naval Sea Systenms Command, Depart nent
of the Navy and is available for use by all Departments and Agencies of
the Department of Defense.

PAGE 2

2.1.1, under “SPECIFICATION, FEDERAL": Delete "QQ N-288 - N ckel - Copper
Al'loy And Ni ckel —Copper-S~I ~con Alloy Castings" and add "M L-A-907 -
Antiseize Thread Conpound, H gh Tenperature. " and "ML-G 5514 — dand Design;
Packing, Hydraulic, GCeneral Requirements for.” and add "M L-C- 24723 Casti ngs,
Ni ckel - Copper Alloy.”

PACE 2
2.1 1, under *“SPECIFICATION, MLITARY (Continued)": Delete DOD D 1000 -
Drawi ngs, Engineering and Associated Lists; and "M L-S 15083 - Steel
Castings. *“
PAGE 3
2 1.1, under “SPECIFICATION, MLITARY (Continued)": Delete the
fol | owi ng:
"ML-S-16993 - Steel Castings (12-Percent Chrorniun .

M L-C- 20159 - Copper- Nickel Alloy Castings (UNS No. (96200 and
C96400) .

M L- P-24377 - Packing Material, Asbestos, Braided, Inpregnated with PTFE
(Pol ytetrafluoroethylene) , Surface Lubricate.

M L-P-25732 - Packing Preformed, Petroleum Hydraulic Fluid Resistant,
Limted Service at 275°F (132°C)

QQ N-288 - Nickel-Copper Alloy and N ckel - Copper-Sl1~con Alloy Castings
020 N 28¢ Nichkel-Copper -Alurainum Alloy, Wrought [(UNS NNESAN)
QR G390 - Copper Alloy Castings (including Cast Bars)
AMSC N/A FSC 4330
TISTETRUTION WTRTFMENT A Appranzers for pulon. 1 e anaes Qs al g

uniimited.

fade . o
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2.1.1, under "SPECI FI CATIONS, FEDERAL: Add the foll ow ng:

“A-A 50433 G ease, Sea Water Wash Resistant”

2.1.1, unde: “"SPECIFICATION, MILITARY (Continued)". Adc the following
"ML-G 24696 - Gasket, Sheet, Non-asbhestos.

M L- G 22050 - Gaskets and Packing Material, Rubber, for use with Polar
Fluides, Steam and Air at Mderately H gh Tenperatures .

ML-C240707/1 - cCastings, Ferrous, For Machinery and Structural
Appl i cation.

M L-C 24707/6 - Casting, Ferrous, Chrormum Steel, For Pressure-
Containing Parts Suitable for H gh-Tenperature Service

M L-C 24723 - Casting, N cKel-copper Alloy.

l\/}L--T-24747 - Techinical Repair Standard (TRS Manual; Preparation
0

M L-P-24790 - Packing Mterial Braided Non-Asbestos.

M L-P-83461 - Packing, Preforned, Petroleum Hydraulic Fluid
Resistant, Inproved Performance at 275°F 1135"Ch

ML-P-83248 - Rubber, F|uorocarbon Elastonmer, Hi gh Tenperature Fluid and
Conpress lon Set Resistant (Orings Cass 1, 75 Hardness)

M L-S-8660 - Silicone Conpound NATO Code Number S-736
M L-P-17416 - Packing Material, Metallic, Flexible
DOD- C- 24176 - Cenent Epoxy, Metal Repair and Hull Snoothing (Metric)

PAGE 4
* 2.1.1, under “STANDARDS, MLITARY (Continued): Add "M L-STD 1388/2
— DOD Requirements For A Logistic Support Analysis Record”; and add
"M L-STD-2035 - Nondestructive Testing Acceptance Criteria" and del ete
DCD- STD- 2147 - Technical Repair Standards (TRS); Hull, Mechanical and
El ectrical (HWV&E), Preparation of. (Metric)"
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PAGE o

2.2, under “AVMERI CAN SOCI ETY FOR TESTING AND MATERI ALS (ASTM : Delete

“B 584 - Standard Specification for Copper Aloy Sand Castings for
CGeneral Application

*

2.2, under “AMERI CAN SOCI ETY FOR TESTING AND MATERI ALS (ASTM . Add
A 744 - Castings, Iron-Chrom um N ckel, Corrosion Resistant, for
Severe Service
B 348 - Standard Specification for Titanium and Titanium All oy Bars and
Billets |
B 369 - Standard Specificator for Casting, Copper N cket Alloy.

B 473 - Standard Specification for UNS N08020, UNS N08026 and UNS N08024
Ni ckel Alloy Bar and Wre

B 494 - Standard Specification for Castings, N ckel and Nickel Aoy

B 446 - Standard Specification for N ckel-Chronu.um Ml ybdenum Col umb~um
Al oy (UNS N06625) Rod and Bar

D 638 - Standard Test Method Test method for Tensile Properties of
Pl astics

D 790 - Standard Test Method for Flexural Properties of Un-reinforced
and Reinforced Plastics and Electrical Insulating Materials.

D 695 - Standard Test Method for Conpressive Properties of Rigid
Pl astics

D 2344 - Standard Test Methods for Apparent Interlam nar Shear Strength
of Parallel Fiber Conposites by Short Beam Met hod.

D 3846 - Standard Test Method for In-plane Shear Strength of Re-inforced
Pl asti cs.

D 3433 - Standard Recommended Practice for Fracture Strength in C eavage
of Adhesives in Bondage Joints.

D 2583 - Standard Test Method for ldentation Hardness of Rigid Plastics
by Means of a Barcol |npresser

D 785 - Standard Test Method for Rockwell Hardness of Plastics and
Electrical Insulating Materials

D 646 - Standard Test Method for Deflective Tenperature of Plastics
Under Flexural Loads.

D 696 Test Method fox Coefficient of Linear Ternal Expansior of
Pl asti c.
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D 256 - Test Metahods for |Inpact Resistance of Plastics and Electrical
I nsul ating Materi al

D 579 Standard Test for \Water Ab.sorption of Plastics.

E 162 - Test Method for Surface Flammability of Materials Using Radiant
Heat Energy Source.

E 228 - Standard Test Method for Linear Thermal Expansion of
Solid materials with a Vitreous Silica Dil atoneter.

E 662 - Test Method for Specific Optical Density of Snoke Generated by
Solid Materials.

F 1511 _ standard Specification for Mechanical Seals for Shibboard Punp
Applications.”

PAGE 5

2.2, under “AMERI CAN NATI ONAL STANDARD | NSTITUTE (ANSI) : Add the
followi ng ANSI standards:

s 2. 19 - Mechanical Vibration - Balance Quality Requirenent of Rigid
Rotors, Part X Determination of Perm ssible Residual Unbal ance (ASA 86)

2.2, under “|NTERNATI ONAL STANDARDS ORGANI ZATION (1SO : Add the
following |SO standards:

SO 19.40 - Mechanical Vibration - Balnc Quality Requirenments of Rigid
Rotors - part I|: Determnation of Perm ssible Residual Unbal ance (First
Edition)

I SO 9002 - Quality Systems - Mdel for Quality Assurance In Production,

Installation, and Servicing
PAGE 12

Add new paragraph 3.2.8.6.

“3.2.8.6 Except for punps in any part of the saturated-steam propul sion
plant (see 6.2.1), all threaded fasteners in seawater punps and fasteners in
fresh and potable water punps not exposed to the fluid being punped, shall be
coated with a thin layer of Anti-seize conpound in accordance with M L-A-907.
For pumps in any part of the saturated-steam propul sion plant (see 6.2.1), the
standard | ubricant and conmpound requirenents specified in 6.2.1 applies.

3.2.9 Delete and substitute paragraphs 3.2,9 through 3.2.9.3:

Ly T gk Gaskets and O orainae

“3.2.%.1. Packing and Gaskets shall be 1n accordance with drawing B-153
except that sheet gasket shall be non asbestos 1n accordance with MIL-G-2469¢,
Teac b for water service pumps s5hdall be non asbestcs 1n acoordance witlry MI]
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P 24790; and packing for lube oil and diesel fuel services shall be in
accordance with ML-P-17416 (symbol 1430) .°

“3.2.5.2. Gasket conpression and tolerance shall not affect bearing
bushing or wearing ring fits to an extent that will adversely affect
reliability or performance. Spiral wound gaskets shall be used only where use
of a sheet gasket or O-ring is inpractical. Internal spiral wound gaskets
shal | be conpletely enclosed at both the inner dianeter and the outer diameter
of the spiral elements to prevent the gasket from unwi nding and entering the
fluid being punped.”

“3.2.5.3. o-ring gland design shall be in accordance with ML-G5514. O
ring shall be referred to by the standard part nunbers specified in AS-568 and
the Oring mlitary specification cited bel ow.”

“3.2.9.4. For punps in systens to which detrinental material
requirenents do not apply (see 6.2.1) and punp tenperatures do not exceed 275
degrees Fahrenheit (“F) of normal fluid tenperature and 300°F intermttent
fluid temperature, O-rings shall be made of fluorocarbon rubber in accordance
with ML-R-83248. For punmps with a design tenperature above 275°F normal fluid
tenperature, the o-ring material shall be justified to the design review
activity. For punps handling seawater, the o-ring groove shall be packed with
grease in accordance with A-A-50433."

“3.2.9.5. For punps in systens to which detrinental naterial
requirenents apply (see 6.2.1. (nmm ) and the punp tenperatures does not exceed
270°rF nornal fluid tenperature and 300°F intermttent fluid tenperatures, o-
rings shall be ethylene propylene in accordance with ML-G 22050, grade 3 and
shall be lubricated as necessary with silicon conpound in accordance with ML-
S-8660. For pumps operating with higher fluid tenperatures, the type of joint
and, if an o-ring joint. Oring material shall be justified to the design
review activity.

PAGE 15

3.3.1.1.2: Delete “Punmps shall have constantly rising head capacity
characteristic curves.” Substitute “Punps shall have head versus capacity
characteristics wherein for all capacities fromshutoff to free delivery the
punp head decreases as capacity increases.”

PAGE 16
3.3.1.1.5: Delete and substitute:

“3.3.1 .1.5 Punp casing joints shall be made up using conpressed
sheet gaskets, in accordance with ML-G 24696, except circular joints which
shall be sealed by Orings as specified (see 6.2.1), Orings may be used to
Zeal caring joints in other applications when approved by the design review
activity.

3.2. 1.2.1 Delete: *“Punps shall be capable of parallel operation and
shall have constantly rising head capacity characteristics curves “Substitute
"Punps shall be capable of parallel operation and shall have head versus

[N
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capacity characteristics wherein for all capacities from shutoff to free
delivery the punp head decreases as capacity increases. "

3.3.1.2.5. Delete and substitute:

“3.3 .1.2.5 Pump casing joints shall be nade up using conpressed
sheet gaskets, in accordance with ML-G 24696 except circular joints which
shal | be sealed by o-rings as specified (see 6.2.1) 0- rmgs may be used to
seal casi ng joints in other applications when approved by the design review
activity.”

PAGE 17

3.3. 311 Delete the word “asbestos” in the 1st sentence

PAGE 18
Insert new Paragraph 3.3.3.15:

3.3.3.15. Ceramic Filled Pol yneric Conpounds. Casing volutes for fresh
and salt water punps, not excluded by 3.3.3.17 (also see paragraph 6.2.1),
that are exposed to the punped fluid, wth the exception of bearing and
sealing surfaces, shall be coated with no less than 8 nmuls of ceramc filled
pol yneric conpounds conformg to the requirements of Type | naterials (alkali
resistant in accordance with DOD-C 24176 (SH) . Table VII provides a partial
listing of products conformng to DOD-C 24176 requirenents.

Insert new paragraph 3.3.3.16:

3.3.3.16. Toxicology. Ceramc filled polymeric conpounds shall exhibit
no adverse toxicological effects on the health of personnel when used with
fresh water and/or salt water applications. Tables 111, 1V, V, and VI contain
the prescribed levels of contaminants in the fluid exposed to these ceramc
filled conmpounds. Testing shall be done in accordance with paragraph 4.6.8,

Insert new paragraph 3.3.3.17:

3.3.3.17. Exclusions: Ceramic filled polyneric conmpounds shall not be
used on (1) punps with detrinental material requirements, (2) punps in any
part of the saturated-steam propul sion plant, (3) punps related to the primary
propul sion system steering system potable water system |ube oil system
diesel and JP-5 fuel systems, fresh water collecting system and/or
distillate water systens of surface ships. (see paragraph 6.2.1).

3.3.5.7. Delete and substitute:

“3.3.5.2 Inpellers shall be keyed or, the shaft and securely held against
movement by locked nuts or other means approved by the design review agency
feee & 2 1) Tmpellers between berarinas shall bhe restrained 1n a marner
similar ro tnat shown 1n Figure 1A Impeliere ror hetween hearincs shall nbe
1restrained 1n a manner similar to that shown 1rn Fiqure 1B."

(4
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PACE 19

3.3.8.1. Add at the end of the second sentence, “Punps in which the
operating conditions in the seal cavity do not exceed 150 psig or 170 degrees
Fahrenheit at 3600 rpm or |ess shall be provided with mechanical shaft seals in
accordance wth ASTM F1511. For punps in which the operating conditions fall
outside of the limts set by the preceding sentence, the mechanical seal design
shal | be reconmmended by the punp manufacturer and shall be approved by the
design review authority.”

PACE 20

3.3.8.3:  Third sentence, “The packing shall be . . .“ delete "in
accordance with ML-P-24377." and substitute "in accordance with 3.2.9.1".

3.3.8.5: Add the follow ng sentence to the end of paragraph 3.3.8,5 as
foll ows:

“When required by the requirenents of the ordering data (see
paragraph 6.2.1) the cavity inside the nechanical seal, in sea water punps,
shal |l be packed with grease in accordance with A-A-50433 during assenbly by
the nmanufacturer. ”

3.3.10: Add the following at the end of the paragraph; "Copper-silicon
and silicon-bronze fasteners are prohibited.”

PAGE 23 TO 25
Table |. Materials

(1) For applications involving Casings and Diffusers Salt Water Service,
for Surface Ships under the Specification colum delete ML-GC 20159 UNS
C964000; under the ASTM Publication colum after B 369 UNS 96400 add " with Sl
t hrough S7".

For appl ications involving Casings and Diffusers Salt Water Service,
for Subnarl nes Copper-Ni ckel (70-3C) diffusers under the Specification
colum del ete ML-C 20159 UNS C964000; under the ASTM Publication colum after
B 369 UNS 96400 add “with S1 through 57". Under the Applications colum add,
“Surface Ships Use Only 21/*"

(3) For applications involving Casings and Diffusers involving Fresh
Water Service for Copper-N ckel (70-30) under the Specification colum delete
M L- C- 20159 UNS C96400; under the ASTM Publication columm after B369 UNS
C96400 add “with S1 through S7". Under the Specification colum for 12% Chrone
Cast Steel delete ML-S-16993 and substitute ML-C 24707/6. Under the
Applications colum add, "surface Ships Use Only 2i.”
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(4) For application involving Inpellers for Salt Water Service add a new
subrow under all colums. Under Application colunm add “Surface Ships Only
20/~. Under Materials Colum add;, “Conposite material”, under ASTM Publication
colum, add “See Table II"

(5) For applications involving Inpellers for Fresh Water Service for
Ni ckel Copper Alloy , under the Mterial columm, change "copper-nickel" to
“Ni ckel -copper”, under the Specification colum, delete "QQ N 288 Conp E* and
substitute "ML-C 24723 Conp MO0"; wunder the ASTM Publication colum acid "A494
S22 Conp MBOC with S22". Acid a new subrow under all colums. Under Application
colum; add “Surface Ships Only 20/". Under Materials Colum add; “Conposite
material”, wunder ASTM Publlcation colum, add “See Table 11"

(6) For application involving Casing Wearing Rings for Salt water
servi ce, Under the Materials colum, delete "N -Cu-M-Cb" and substitute "N -
Cr-M-Cb", Under the Specification col umm del et e QQ N-288 Conposition B or D
and substitute "M L-C 24723 MBOH M25S"; under the ASTM Publication col um add
A494 Comp MR25S with S10 and S21 or MBOH'. Under Application colum; add
“surf ace Ships Only 20/”. Under Materials Colum add; “Conposite material”,
under ASTM Publication colum, add “See Table 11"

(7) For applications involving Casing Wearing Rings for fresh water
service with N ckel —-Copper Al loy, Under the Specification colum delete QQ N
288 Conposition B or D' and substitute "ML-C 24723 M30OH M25S"; under the ASTM
Publ i cation colum add A494 Conp M25S with S10 and S21 or MBOH'. Under the
Material colum delete “Gun Metal”, under the Specification colum delete "QQ
C-390 Alloy C90300". Add a new subrow across all columms and under Application
colum; add “Surface Ships Only 20/7. Under Materials Colum add; “Conposite
material”, under ASTM Publication colum, add “See Table II"

(8) For applications involving Shafts in salt water service, Under the
Material Colum, add a new subrow and insert "H ghly Alloyed Corrosion
Resisting Steel”, under the ASTM Publication colum, add a new subrow and
insert "B473 UNS 08020” and add a second subrow for the same service and under
the colum for Mterials insert "N -Cr-M-Cb", under the colum for ASTM
Publication insert “ B 446 UNS 06625".

(9) For applications involving Shaft Sleeves for Salt Water Service
under the Materials colum delete "N -Cu-M-Cb" and substitute "N -Cr-M-Cb".
Add a new subrow across all colums and under Application columm; add "Surface
Ships Only 20/". Under Materials Colum add; "Conposite material", under ASTM
Publi cation colum, add “See Table I1”

(10) For applications involving Shaft Sleeves for Fresh Water Service;
Add a new subrow across all colums and under Application colum; add “Surface
Ships Only 20/”. Under Materials Colum add; “Conposite material”, under ASTM
Publication colum, add “See Table II”

(11) For apﬁl i cations involving Bearing Brackets and caps for sea water
servi ces under e Materials colum, delete "Gun Metal:, under the

Speci fication colum delete "QQ G390 Alloy C90300", under the ASTM
Publication colum delete "B584 Alloy 903 or 905". For Copper N ckel (70-30)
under the Specification colum, delete "M L-C 20159 C96400", under the ASTM
publication colum add "H169 C96400 S1 through S7".
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(12) For applications involving dands and Throat Bushing for sea water
service under the materials colum for Copper-N ckel delete “ (-70-30)", under
the Specification colum delete "ML-C 20159 C96400 or (C96200", under the ASTM
Publication colum add B369 C96400 or ¢96200 both with S1 through S7". In the
Ni ckel Copper Alloy Row under the Specification colum delete "QQ N 288" and
substitute ML-C 24723 M3OH, M25S", wunder the ASTM publication col um add
"Ad94 Conp M25S with S10 and S21, comp M3OC with S22 or Conp 30H'.
* (13) For applications involving Gand and Throat Bushings in Fresh Water
Service, under the Material colum delete “Gun Metal”, under the Specification
colum delete "Q C- 390 Al oy C90300". Under the Specification colum for
Ni ckel - Copper -Alloy delete "M L-C 20159, C96400 or (C96200", and under the
colum for ASTM Publication add "B369 C96400, (96200 both with S1 through S7".

(14) For applications involving Munting Brackets for closed coupled
punps under the material colum delete “Gun Metal", under the Specification
colum delete "QQ C-390 Al oy C90300". wunder the ASTM Publication colum
delete "B584 alloy 903 or 905". Under the Specification colum for Copper-

Ni ckel (70-30) delete “or C96200", under the ASTM Publicatioon colum add "B369
C96400 with S1 through S7"

(15) For application involving Bearing Brackets and Caps in Fresh Water
Service under the Materials colum delete “Gun Metal”, wunder the Specification
colum delete "QQ N-390 alloy C90300" and under the ASTM Publication colum
delete "B584 alloy 903 or 905". Under the ASTM Publication colum for Copper-
Ni ckel alloy add "B369 C96400 or C96200 both with S1 through S7". Under the
Speci fication colum for N ckel-Copper alloy delete "QQ N-288" and substitute
"Mh-C—24723 Comp MBOC', under the ASTM Publication colum add "A494 Comp MOC
wth S22".

(16) For applications involving Shaft or Inpeller nuts, washers & Keys
in sea water service, under the Mterial colum delete “Ni ckel-Copper Al oy"
and substitute "N -Cr-M-Cb", under the Specification colum delete
"QQ N-281", under the ASTM Publication colum delete "B164 Class A or B" and
substitute "B446 UNS N06625". Under the materials colum, delete "N -Cu-Al
alloy" and substitute "Titaniunl, under the Specification colum delete “QQ N
286", wunder the ASTM Publ | cation colum add "ASTM B348". Add a new row and
insert the follow ng; Under the Material colum add “ Highly Alloyed Stainless
Steel”, under the ASTM Publication add "B473 UNS N08020".

(17) For application involving Cyclone separators under the
Specification table delete "QQ N 288", under the ASTM Publication add "A494
Conp M25S with S10 and S21, Conp M30OC with S22 or M3OH'.

PACE 26

! Note 6: At the end of Note 6, add; “In addition the follow ng

Suppl ementary Requirenments of ASTM A744/ A744M apply: S3 Liquid Penetrant
Exami nation (Liquid penetrant the final surface of repair welds and meet
acceptance criteria of ML-STD 2035, dass D, S5 Examination of Weld
Preparation (nodified to liquid penetrant with acceptance criteria to

M L- STD-2035, Cass 1), S6 Certification, S12 Test Reports (See ASTM

A781/ A781M), and S21 Intergranular Corrosion Test (Use ASTM A262, Practice E)
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Add new Note 20: Use of conposite material for internal punp components
is not allowed for applications in which detrinmental material requirenents
exist or for punps in any part of a saturated-steam propul sion plant (see
Paragraph 6.2.1) , A certificate of conpliance for the Conposite material
characteristics in accordance with Table Il shall be provided. In addition
chem cal test result to validate material characteristics and toxicol ogica
test results shall also be provided where appropriate. This certification
shall list both, test result values and the correspondi ng acceptance criteria
specified in Table 11

PAGE 28

Add new Note 21: “Fresh Water and Salt water centrifugal punp casings on
Surface Ship services shall be coated with ceramic filled polyneric coating on
the volute surfaces exposed to the punp fluid. This coating shall not be
applied to any bearing or casing sealing surfaces. Use of epoxy coating shal
not be used on (1) punps with detrinental material requirenents, (2) punps in
any part of the saturated-steam propulsion plant, (3) punps related to the
propul sion system steering system or potable water system |ube oil system
diesel and JP-5 fuel systems, fresh water collecting systemand/or distillate
wat er system of surface ships (see Paragragh 6.2.1)

PAGE 30
Add new paragraph 3.3. 10.2

“3.3.10.2. Conposite Mterials. Conposite materials shall only be
appled in punp designs whose operating conditions do not exceed 1000 GPM 175
PSI, 250°F and 3600 RPM of continuous operation of surface ship systens.
Conposite material conponents may be exposed to fresh water and seawater
cont ai ni ng 20% hydrocarbon content and other aggressive fluids. Conposite
materials shall not be used in subnarine applications or any application in
which detrinental material requirenments exist or in punps in any part of the
sat ur at ed- st eam propul sion plant (see 6.2.1) .*“

Add new paragraph 3.3. 10.2.a

a. Toxicology . When Conposite Materials are used for the nanufacturing
of parts specified in Table I, punp manufacturer shall subnit toxicologica
test reports validating the conpliance of the manufacturer parts with the
toxicological limts identified in Tables Il, IIl, IV, V and VI. Due to
toxicity requirenents phenolic conpounds, asbestos containing fillers, and
harnful netallic conpounds such as |ead, nercury, and arsenic are prohibited
The manufacturer shall provide certification to this effect.

Add new paragraph 3.3. 10.2.b

b. chloringe and Bromi ne Exposure. It is comon for ships to
disinfect potable water supplies using chorine or bronmine. Manufacturers
providing parts for use in potable water punps shall submit results of |ong
t erm exposure of conposite material to chlorine and bronmi ne concentrations of
up to 1.0 parts per nillion (PPM

10
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¢c. Galvanic Balance. GalLvanic Balance shall not be affected by the .
addi tion of conposite components to the punp and its associated systens.
Conposite conmponents shall be galvanically neutral to aid in the prevention of
anodi ¢ sacrifice of other punp conponents. The use of graphite and other
materials of high galvanic nobility in the resin(s) conprising conposite
conponents shall be linmted to innerted ingredients. The nanufacturer shall
certify that all nmaterials used in the formulation of conposite materials used
in conponent manufacture as well as the finished component are galvanically
neut r al




Add new Table II.
Table 17.
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PAGE 30

Composite Material Property Requirement

Add new Table III.
Table III.

Material Property Test Method ASTM Requirement
Tensile Strength ASTM D 638 8900 PSI (Minimum)
Flexural Strength ASTM D 790 14,000 PSI (Minimum)
Compressive Strength ASTM D 695 37,000 PSI {(Minimum)
Shear Strength In-Flane ASTM D2344 cr ASTM Rf4¢ 13,000 PST (Minaimum}
Modulus of Elasticity ASTM D €38 1,400,000 PSI (Minimumi
{(Tension} Max. Elong. of 1.5~
Break
Bond Strength/Pull Test ASTM D3433 2,200 PSI (Minimum)
Impeller Drive Strength Applicable Driver Locked 125%
(Torsion) Rotor Torque
Hardness

Barcol ASTM D 2383 40 Barcol
Rockwell ASTM D 785
Temperature, Continuous None 250°F
Operation
Heat Distortion Temp ASTM D 648 250°F at 264 PSI
Coefficient of Thermal ASTM D 69¢ 2 x 10-5 1n/1in/°C at
EXpansion ASTM E 228 250°F {Maximum)
Izod Notched Impact ASTM D 256 2.0 ft-1b/1n (Minimum)
Moisture Absorption ASTM D 570 2.0% 1n 48 hrs (Maximum)
Dynamac Balance (Dry) ANST S 2.19 or ISO 19.40 Less than the Maximum
Balance of Partially residual i1mbalance
Submersed (24 Hrs) allowed
Balance after Reverse
Rotation
Dimensiocnal Stability +1%, -~1%
Surface Flammability ASTM El62 25 (Maximum)
Smoke Density ASTM Eb662 200 (Maximum)
PAGE 31

National Secondary Drinking Water Regulation Levels 1/

Contaminant Maximum Contaminant Level (mg/l)
Aluminum 0.0%5 to 0.02
Chlorane 250
Color 15 color units
Copper 1
Corrosivaity Non-corrosive
Fluoride 2
Foaming Agents .5
Iron 0.03
Manganese .05
Ndor 2 threshola Oaor Numbe:
pr.‘r":—hw - ’ o ) 7 o V.o LU D.o T T
Si1lver ] .1
Su%fépe i 250
Tota)l LS LUl

Sy

<
ol
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under Table 111

"1/ The contaminants covered by this regulation are those that may
adversely affect the aesthetic gquality of the drinking water. These secondary

| evel s represent goals for drinking water quality but
Navy and Marine Corps facilities and equi pnent
provide safe drinking water of the highest quality in
Secondary Drinking Vater

enf orced
pot abl e water nust

consonance w th National

However, al

are not

Federal | y
handl i ng

Regul ati on (NSDWR) as wel |

as the Federally enforceable national Prinmary Drinking Water Regul ation
(NPDWR) .
PAGE 32

Add New Table IV. Naticnal Primary Drinking Water Regulations (NPDWR)

Treated Water Quality Standards 1/,2/,3/,4/
Contaminant MCLG (mg/l) (max) MCL (mg/l) {(max) AQL (mg/l) (max)
Asbestos 7 million fibers/l | 7 million fibers/1l
longer than 10 longer than 10
micrometers micrometers

Arsenic 0.05
Barium 2 2
Cadmium 0.005 0.005
Chromium 0.1 0.1
Copper 1.3 1.3
Lead 0 0.015
Mercury 0.002 0.002
Nitrate 10 10
Nitrite 1 1
Total Nitrate and 10 10
Nitrite
Selenium 0.05 0.05
Fluoride 4 4

Add new notes 1 through 4 under table IV

“1/ Maxi mum cont ami nant |evel goal (MCLG The maxi mum | evel of a

contam nant in drinking water at which no know or anticipated adverse effect
on the health of persons would occur, and which allows an adequate margin of

safety.’

“2/ Action Level (AL). Concentrations of lead or copper in water that
determine, in some cases, Wwhether a water system must install corrosion
control treatment, nonitor source water, replace lead service |lines, and

undertake a public education program

w3/ The copper action level is exceeded if the concentration of copper
or nore than 10 percent of the tap water sanples properly collected during any
monitoring period is greater than 1.3 ng/1l.

“4/ The lead action level 1s exceeded 1f the concentration of lead 1in
that, 10 percent of water samples preperly ~cllested during a monitoring
period 1s greater than 0.015 mg/1.

mol -

4
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* Add New Table V:

Table V. Contaminant Levels for Volatile Organic Chemicals (V

Contaminant MCLG {(mg/l) MCL (mg/1)
Benzene 0 0.005
Carbon Tetrachloride 0 €.005
1,2 Dichlecroethane 0 0.005
1,1, Dichloroethylene 0.007 0.007
para-Dichlorobenzene 0.075% 6.075
1,1,1 Traichloroethane 06.20 .20
Trichloroethylene 0 0.005
Vinyl Chloride 0 0.002
o-Dichloroethylene 1 o.e 1 0.6
cis-1,2 Dichloroethylene 0.07 0.07
transl-2- 0.1 0.1
Dichloroethylene
1,2 Dichloropropane 0 0.005
Ethylbenzene 0.70 0.7
Monochlorobenzene 0.10 0.1
Styrene 6.10 0.1
Tetrachlorobenzene 0 0.005
Toluene 1 1
Xylenes (Total) 10 10




Add New table VI:
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Table VI. Contaminant Levels for Organic Chemicals, Pesticides, and

PolychlorinatedBipnenyls (PCBs)

Contaminants MCLG (mg/1l) MCL (mg/1l)
Endran 0.002 0.002
lindane 0.0002 0.0002
Methoxychlor 0.04 0.04
Toxaphene 0 0.003
2, 4-D 0.07 0.07
2, 4-5-TP (Silvex) 0.05 0.05
Alachlor 0 0.002
‘Atrazine 0.003 -~ 0.003
Carbofuran 0.04 0.04
Chlordane 0 0.002
1,2Dibromo-3- 0 0.0002
Chloropropane (DBCP)
Ethylene Dibromide (EDB) 0 0.00005
Heptachlor 0 0.0004
Heptachlor epoxide 0 C.0002
PCBs 0] 0.0005
(as decachlorbiphenyl)
Aldicarb 0.001 0.003
Aldicarb sulfoxide 0.001 0.004
Aldicarb sulfone 0.001 0.002
Pentachlcrophenol 0 0.001
Total Trihalomethanes 0.10
(the sum of the Thils requirement applies
concentrations of only to water systems
Bromodichloromethane, serving 10,000
Dibromochloromethane, individuals and which
Tribromomethane add a disinfectant to
(bromoform) and the water.
Trichloromethane
(Chlozoform) ) ) - _
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Ada new Table VII.

Table VII. Partial Listing

of Adequate Ceramic Filled Polymeric Compounds 1/

|

Supermetal,
S-metal,

Ceramic K-metal,
Superglide,

Ceramic
or Superglide

o

otee

b I o J SRp ™Y .. - [a X | | G | Lo R RS
1 rius, oSteel L1guida rius,
Rapid Cure Steel Putty, Super

Abraision Resistant, or Abraisaion

CAant ra)

Dy &y
LuUllvlil Od l'uk-k.)’

Devcon

Titanium Putty, Brushable Ceramic,
Ceramic Wear Putty, Ceramac Repair
Putty, Fasmetal 5, Plastic Steel Putty
A, Plastic Steel Putty B, Plastic
Steel 5 minute Putty, Aluminum Putty,

12 Aluyminiumlioua g
by , UM NIUmLIgulc,

Stainless Steel Putty, Bronze Putty or
Wear Resistant Putty

Srnaecial Fnoaxuy
Speclas LPOXY

TITPT Inc
L4 anc

Flu

L4au

Suneranid
superaplg,

or Gel Ceramic

1id Ceramic
14 LeramicC

Palmer-Enecon

DurAlloy, SpeedAlloy, CeramAlloy CL+

or Ceramihlloy CP+

Philadelphia Resins

Super Alloy Titanium,
Putty, Phillybond #6,

Super Ceramac
Phillyclad #8B or

Add note 1 to Table VII,

1/ Punp manufacturer shall

eval uate the application,

and sel ection

recommendations of the ceramic filled polyneric conpound manufacturer when

sel ecting the nmost appropriate conpound
desi gn.

PAGE
In paragraph 4.1 .1,

At the end of the first sentence, after

formulation for use in the punp

40

“(see 6.2.1)"; add the follow ng:

"or 1SO 9002 with any specified supplements to 1SO 9002 (see 6.2.1)."

At the end of the second sentence, after

“or SO 9002

“4.1.4 Toxicological Prohibitions
~eramic f-1lled polymeric compounds and t
Sampanent « r-mmp) yowlitn
Where

shall reqgul remen

reguired (see €.7.1,

certification ot

“(see 6.2.1)"; add the follow ng:

with any specified supplenments to | SO 9002 (see 6.2.1)."

The coating of pump casings with
he utilization of composite material

1 A O

s oadent tfied 1 Tables throagt

compliance with requirements of

e
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Tables Il through VII shall be devel oped and subnmitted by the contractor to
the contracting activity for NAVSEA and/or design activity review and
approva

PACGE 42
Add new paragraph 4.5.2:

“4.5.2 A copy of a toxicological certificate of conpliance and obtained
material characteristics conformance with the requirenents of Tables Il
t horough Table VII shall be sumitted (see 6.2.2) for review and approval by
design review activity and/or NAVSEA

*

4.6.1: Add at the end of paragraph:

“When pol yneric epoxy conmpounds are allowed for application to
the interior surface of the punp casing, hydrostatic testing shall be
perfornmed prior to the application of this coating. Not performng a
hydrostatic test on an uncoated punp casing shall be sufficlent reason for
rejection of the unit.”

PAGE 43
Delete first and second sentence of paragraph 4.6.3 (b) and substitute:

“(b) Operate the punp at the maxinum rated speed with the punped fluid
at maxi mum normal tenperature fromrecirculation flow to 130 percent of the
greatest capacity specified in 6.2.1.d and with the mnimum specified suction
pressure prevailing. The unit shall be operated at shutoff, and at nine other
capacities approxinately evenly spaced between these two test points. These
test points shall include operation of the unit at each ca%acity for which
there is a total head requirenent specified in 6.2.1.d. he test points that
are not defined by the above requirenents shall be evenly spaced
between the test points that are defined by the above requirenent.”

4.6.3(b) Acceptance Criteria: Line 2, after “The head capacity . . .*°
add "characteristic" and line 6, after “. . on the head-capacity” add

"characteristic" and line 8, after “. . then the head-capacity” add
"characteristic"

PAGE 45
Delete 4.6.6.1 except for the Acceptance Criteria and substitute:

“4,6.6.1 Performance test. The performance test shall be conducted and
recorded in accordance with the requirements of the test specified in 4.6.3,
(see 6.2), except that, in addition, a full performance nmap shall be
established. The full performance map shall be devel oped by measuring and
establishing curves for total head versus capacity, punp efficiency versus
capacity, k take horsepower versus capacity, and net positive suction head
required versus capacity. For each of those curves neasurenments shall be
taken at shutoff, as close to free delivery as practicable, and at nine other
capacities approximately evenly spread between these two test points. The
proposed test procedure for this test shall be Submitted to the contracting
activity for approval approximately at the time of drawing submttal.  Test

1 i
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data shall be converted to specified operating conditions for plotting of al
performance curves. The perfornmance curves s all be determned at maximum and
m ni mum operating speed for mult-speed punps. A full net positive suction
head (NPSH) curve is required on |ead production unit and on subsequent units
the NPSH shall be determned at design rated capacity only. *

PAGE 46

4.6.6.3: Delete: “After the tests, the packing and shaft sleeve

shall be inspected and the results recorded “ Substitute: "After the tests
the packing, shaft sleeve and shaft-to-shaft-sl eeve o-ring shall be inspected
and any dammge or degradation recorded (see 6.2) .°

Acceptance Criteria: Add the followi ng sentence at the end of the

paragraph, “There shall be no damage to the packing shaft sleeve and the
shaft-to-shaft- sleeve Oring. *

PAGE 47
4.6.7.1.3: Delete and substitute:

“4.6.7.1.3 Endurance test shall not be continuous but shall be
interrupted by at |east three rest periods of approximtely 8 hours each. The
nunber of starts specified in 4.6.7.1 at full line voltage shall be perforned
during the course of the test. During an early part of the endurance test, the
punp shall be operated continuously for 24 hours at a capacity as near free
del ivery as possible at maxi mumrated speed and nornmal specified tenperature,
submergence, and suction conditions. During the latter part of the endurance
test, the punp shall be operated as near shut-off as possible for 12 hours
continuously. The renuminder of the endurance test shall be run at nmaxi num
rated speed and within plus 20°F minus o°r of maxinmum specified liquid
tenperature. The punp shall be operated at one-third, two-thirds, and rated
capacity in approximately equal tinme intervals. Operations shall be at nininum
specified net positive suction head avail able or nmaxi num specified suction
lift or vacuum as applicable. ”

PAGE 51

Add new paragraph 4.6.8:

“4,6.8 Conposite material contami nant |evel test. One test specinmen of
the conposite material two inches wide by five inches Tong by half inch thick
representative of the conmposite naterial fornulation to be used in the fina
manufacturing of the parts shall be used to validate conformance with Table
111 through VI requirenments. These speci nens shall be subnerged in a seal ed
uncont am nated\ container filled with distilled water which allows the water
| evel to reach a naxi num of one inch above the surface of the test specinen
and also allows for one inch between the sides of the specinmen and the sides
of the container. Distilled water tenperature shall be maintained at 150°F.
Specimen test sanples shall be allowed to sit for a mininumof 120 hrs without
allowing the water level to drop below the stipulated limts. At the end of
the 120 hrs the test specinen is to be renoved fromthe container with clean
uncontanmi nated instrunents. Sanple(s) of the distilled water, in sufficient
quantity. a mninmumof 100 milliliters shall be preserved, contained and
sealed and submitted to qualified lab to test for the contam nation |evels

1k
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stipulated in Tables IIIl, IV, V, and VI. A certificate of conpliance shall be
submitted to the contracting activity validatin that contaminant |evels have
not been exceeded. Any changes to the fornulation being certified will require
re-testing for contamnant levels. (see paragraph 6.2.1)

Acceptance Criteria. Conposite material and ceranmic fille polynmeric
coatings shall only be accepted if testing to linmts and characteristics
invoked in Table Il through VII| are met and validated by the required
documentation and certifications (see 6.2.1). Acceptance for use of conposite
and ceramic filled polyneric conpounds shall only be considered for
applications not covered by paragraph 3.3.3.17.

Add new paragraph 4.6.9;

“4.6.9 Conposite Inpeller Drive Strength Testing. Inpeller drive
strength shall be verified on cured final product inpellers. The finished
i npel ler shall withstand 125% of the locked rotor torque of the driver
associated with each application. This may be acconplished by using a
cal lubrated hydraulic torque wench and a fixed inpeller, (an inpeller held
stationary, keyed to a shaft, wth the key/shaft dimensions the sane as that
of the intended application

Acceptance Criteria. Acceptance of inpeller/key assenbly shall be
determ ne by successfully passing the Drive Strength Testing without any
cracks, failure, fatigue, danage or degradation of the inpeller, key or shaft.
If the inpeller is mechanically or chemically bonded, the interface between
t he bonded surfaces shall not exhibit any separation, disbonding or weakening
of the attached surfaces.

PAGE 53
6.2.1: Delete second item “(33)” and substitute: "(kk)".

6.2-1: Add as new item "(11) Whether circular joints are required for
casing joints (see 3.3. 1.1.5 and 3.3.1.2.5)".

6.2-1: Add as new itens:

. "(nmm) Wether detrimental naterial requirenents apply to the systemin
which the punp will be installed (see 3.2.9, 3.3.3.17, 3.3. 10.2 and note 20
and 21 of Table I|)".

"(nn) Whether the nechanical seal cavity in sea water punps is to be
packed with grease (see 3.3.8.5)."

“(00) Does this punp operates in any part of a saturated-steam

propul sion plant? (see paragraph 3.3.3.17, 3.3.10.2, and notes 20 and 21 of
table 1)”

St Deec this pam suppors (e operator of propulsion systng,
steering system potable water system |ube oil system diesel fuel or JP-5
fuel system fresh water collecting system and/or distillate water systens?
(see paragraph 3.2.9.3)"
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"(qq) ldentify requirenents for standard |ubricants and conpounds

applicable to punps in any part of a saturated-steam propul sion plant (see
3.2.8.6)"

"(rr) Does this punp support the primary propul sion system steering
system potable water system lube oil system diesel and/or JP-5 fuel system
fresh collecting systemand/or distillate water system of surface ships? (see
paragraph 3.3.3.17)"

"(ss) is 1SO 9002 to be suppl enented by additional requirenents? (see
4.1.1)"
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FIGURE 1A - IMPELLER BETWEEN BEARINGS
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NOTE : The margins of this anmendment are marked with asterisks to indicate
where changes (additions, nodifications, corrections, delections fromthe
previous amendnment were nmade. This was done as a convenience only and the
Governnent assunes no liability whatsoever for any inaccuracies in these
notations . Bidders and contractors are cautioned to evaluate the requirenents
of this docunents based on the entire content irrespective of the marginal
notations and relationship to the last previous amendment.

Preparing activity:
Navy - SH
(Project 4330-N003)





