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MIL-C-23233(SHIPS)
29 May 1962

MILITARY SPECIFICATION
COUPLINGS FOR PROPULSION UNITS,
AUXILIARY TURBINES AND LINE SHAFTS
NAVAL SHIPBOARD

1. SCOPE MILITARY

1.1 Scope.- This specification covers lexible
shait couplings for propulsion units, auxilfary tur-
bines and line shaits.

1.2 Classification. - Couplings shalt be of the

{ollowing iypes and classes as speciflsd {scc 8.1}

J

Type 1 - Dental (gear tooth} coupling, lubricated

by oil circufation.

Class | ~ 275 Minimum Brinell tooth hard-
ness.

Class 2 - 350 Minimum Brinell tooth hard-
ness.

Class 3 ~ 477 Minimum Brinell tooth hard-
ness [nitrided).

Class 4 - 801 Minimum Brinell tooth hard -
ness {carburized) or induction
hardened).

Type Ul Dental (gear tooth) coupling, sell-
contained lubricant.

Type [l - Laminated-disc coupiing.

Type IV - Noige-attenuation coupling (non-

magnetic),

= o bl 3 . s —

Type V - Line-shaft notse-atienuation coupling.
2. APPLICABLE DOCUMENTS

2.1 The [Ollowing documents, of the issue in
ellect on date of invitation for bida, form a part
of this specification to the extent specified herein.

SPECIFICATIONS

FEDERAL
QQ-A-801 - Aluminum Alloy; Sand
Castings.
QQ-5-691 - Steel; Plate (Marine Boller)

QQ-5-786 - Steel Plates, Sheets and Strip;

Corrosion-Resiating.
GGG-P-1781 - Puller and Puller Kit,
Mechanical and Mechan-
ical Puller Attachment.

MIL-B-B57 - Bolts, Nuts and Studs,
MIL-5-866 - Steel: Bars and Billets (for
Carburlzing}.

MIL-5-890 - Steel: Forgings and Bars {or
Hulls, Engines and Ord-
nance (Heat Treated),

ONt1 _ Chnnsbnesan! Taninmant MNMaaw
vui = onCCRpTOOl CQUIPINTNG, Lviass

H! (High-Impact), Shipboard
Application, Tests for.

MIL-A-907 - Antiseize Compound, High
Temperature.

MIL-D-963 - Drawings, Flectrical, Hull
and Mechanical Equipment
for Naval Shipboard Use.

MIL.-L-2105 - Lubricant, Gear, Unlversal.

MIL-A-8625 - Anodic-Coatings for Alu-

minum and Aluminum

Alloys.
MIL-Q-9858 - Quality Control System Re-
quirements
MIL-M-15071 - Manuals, Equipmeat and
Systems.

MiL-S-15083 - Steel Castings.
MIL-P-15137 - Provisioning Technical
Documentation for Re-

naie Darte far Blastrinal
v-ll SIS AUN MNiwmLis Fuewms

and Mechanical Equip-
ment (Nava}lShipboard Use).

MIL-S-16974 - Steel Bars, Blllets, Blooms
and Slabs; Carbon and Alloy.
(for Reforgings or Other
Operations Before Heat
Treatment)

MIL-P-17286 - Preservation, Packaging,
Packing and Marking of
Propulsion and Auxiliary
Steam Turbines and Gears
(Includes Associated Re-
peir Parts}.

MIL-G-1T7140 - Grease, Extreme Pressure.

MIL.-S-22608 - Steel Plate, Carbon, Struc-
tural, {or Ships.

MIL-N-25027 - Nut, Setl-Locking.

e

' FSC 2010 .
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STANDARDS

MILITARY
MIL-STD-10 - Surface Roughness, Waviness
and Lay.
MIL-STD-130 - Identification Marking of
U.S. Military Property.
MIL-STD-167 - Mechanical Vibraiions of
Shipboard Equipment
-271 - Non-Destructive Testing
Requirements for Metals
MIL-STD-278 - Welding and Allied Proc-
esses for Machinery for
Ships of U.S. Navy

MIL-STD

(Copies of specifications, standards, drawings,
and publications required by contractors in connec-
tion with specific procurement functions should be
obtajned from the procuring activity or as directed
by the contracting officer).

3. REQUIREMENTS

3.1 Materials.- Materials shall be as follows:

{a) As specified in the contract or order.

fhYy Navoarnmant - cnapifisntinn matarinle
) Lovernmeni - 5peCiuifanion maieriais

equal to or better than those specified
subject to acceptance by the bureau or
agency concerned.

{c) Vendor materials equal to or better than
those specified subject to acceptance by
the bureau or agency concerned.

{d) Commercial materials equal to or better
than those specified subject to accept-
ance by the approval activity. Com-
mercial materials are defined as those
in accordance with National Society or
association requirements. Where mate-
riais are not specified they shall be of
the quality best suited for the purpose.

3.1.1 Substitute materials, - Substitute mate-
rials shall be in accordance with the substitute
specifications specifically approved by the bureau
or agency concerned.

3.1.2 Substitute material approval.- Vendors
who anticipate bidding to this specification may ob-
tain from the bureau or agency concerned "across
the board" approval of commercial or vendor-
specification materials, including test and exam-
ination requirements, to be used in lieu of the gov-
ernment-specification requirements referred to
herein. Welding rod shall be in accordance with
Military or Federal specilications.

3.1.2.1 When bidding, suppliers who antici-

pate using gubstitute materials, shall indicate these

materxals as alternates in the bid proposal. The
material substitutions shail be approved or not

approved in whole or in part by the bureau or agency
concerned. Such approval will apply only to a spe-
cific purchase or contract.

3.2 Design.- The principle of reliability shall
be paramount and no compromise of this principle
shall be made with any other basic requirements.of
the design. Ii is the inieniion of this specification
to obtain couplings that will operate over a long
period of years with 2 minimum of servicing.

3.2.1 Life.- Insofar as is practicable, cou-
plings shall be designed for lile equal to that re-

quired for the associated gear or turhine fean 6. 1)

4% AL AR asLUL ialle al O LRI LUIT SR U aj.

Where different life is mdicated for agsociated
equipment, couplings shall be designed for the
greater life requirement.

3.2.2 Design for ship operation and test. - The
design shall be satisfactory for the conditions re-
quired for the parent equipment or as specified (see
6. 1).

3.2.3 Collaboration. - The coupling vendor
shall collaborate with the gear and turbine vendor(s),
as applicable, to assure that operating and instal-

Intinn roouiramantg are idantical and muh!n"u an—
ali0N requirements are Cenilicas ant muluall

ceptable. Drawings for this purpose shall be pro-
vided to the extent required by the turbine and gear
vendor(s).

3.3 General requirements. -

3.3.1 Tooth form.- Teeth used for couplings
shall be of the involute or modified involute form
(except Type III}.

Toothed couplings shall be designed so that
replacement due to wear i3 not required until back-
lash is at least equal to design backlash plus 20

percent of the male tooth design chordal tooth thick-
ness.

3.3.2 Securing to shaft. - Sieeves, hubs, plates
and flanges, shall be secured to shafts or distance
pieces by fitted bolts or shall be splined, shrunk or
keyed, as applicable. Where such parts are splined
or shrunk, retaining nuts shall be emplioyed unless
otherwise approved by the bureau or agency con-
cerned. Retaining nuts shall be suitably locked
against turning. Nuts used on through bolts shall
be of the seli-locking type.

3.3.3 Bolting {or casings. - Bolis and nuts
shall be in accordance with MIL-B-857. For non-
magnetic applications the material shall be non-
magnetie, but shall conform to the dimensions of
MIL.-B-8517.

3.3.3.1 Bolling for rotating parts. - Fitted
bolts in accordance with grade 5 of MIL-B-857 and

-




Downloaded from http://www.everyspec.com

sell-locking nuts in accordance with MIL-N-25027
shall be used to secure flanges. Other bolting re-
quired shall be in accordance with grade 5§ of MIL-
B-857. Non-magnetic bolting sha!l coaform to the
dimensions of MIL-B-857.

3.3.4 - Bolt holes When couplings are nitrided
or carburized, bolt holes and adjacent area shal!
not be case-hardened to permit reaming at assem-
bly.

3.3.5 - Bloc%e of oll For couplings lubricated
by oil jets, provision shall be made to prevent block-
age of inlet oil and covarine of =lnda- ramoval hnlas

TS eIRLSS NN AN LOVEINNe 4 wEEFw S mL IEWR W

whlch could be caused by tloaung piecel in the ex-
treme forward or after position.

3.3.8 Tooth contact. - Dental couplings shail be
checked in an aligned position to assure that at least
B0 percent of the teeth are in contact or as specif{ied
in the contract or order.

3.3.7 Match marking - For dental coupling ele-
ments, meshing position of internal and external
teeth shall be clearly and permanently marked (or
the engagement made at the 80 percent tooth contact

check,

3.3.8 Balance - All coupling parts rotating at
more than 150 r.p. m. shall be balanced dynamically.
The addition of weights to correct for balance after
finish machining wiil not be permitted. Balance shall
be accomplished by removal of metai. Drawings sub-
mitted for approval to the bureau or agency concerned
shall state permissible amount of unbatance in inch-
ounces. DBalancing shall be in accordance with MIL-
STD-167. Bolts shall be furnished as sets, or, for
Iine shaft couplings, they may be sized for their
respective holes and marked.

3.3.9 Marking - As 3 minimum requirement,
coupling metal shall be marked to indicate contract
number, manufacturer, date manulactured and manu-
facturer's assembly or detail drawing number. Other
marking may be added at the discretion of the vendor.
Marikings shall conform to MIL-STD-130 and shall be
applied 50 as to avoid any significant reduction of
fatigue life. Other marking requirements ol MiL-
STD-130 shall apply.

3.3.10 Weidi brazing and allied processes. -
Welding, brulng E!ril mﬁ processes fﬁlll conform
to MIL-STD-278. Wekling rod aball be in accord-

ance with Mititary and Federal specifications.

3.3.11 Housing (guards). - Housing {guards)
shall be split o permii removal. Flange jack bolis
ghall be provided for parts heavier than 3% pounds.

3.3.11.1 Unless otherwise approved by the bu-
reau or agency concerned, casing, covers and bases
shall be constructed of cast steel class B or CW in
accordance with MIL-S-15083, or shall be welded
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construction incorperating cast stecl, class B or CW
and steel plate in accordance with class B of QQ-5-691
or type I of MIL-5-22698.

3.3.11.2 For small boat installations, case,
cover and base may be constructed of heat-treated
aluminum alloy, for which class 3M or 10M of QQ-
A-801 shall apply.

3.3.12 Deterioration. - In order to prevent de-
terioration due to corrosion, all bolts, nuts, studs,
pins, springs, screws, cap screws, and other (asten-
tngs or [ittings used with aluminum alloy shall be of

ne nf 2 rmbo.

mpliahle Anennsioun_roslaiing maltaorlal mate-
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rial treated In a satisfactory manner to render it ade-
quately resistant to corrosion. Aluminum, where
used, shall be anodized in accordance with MIL-A-
8625 or protected against corrosion by a suitable
process such as Alodine, Alrok, Bonderize, or
equal. Contact between dissimilar aluminum alloys
or dissimilar metals shall be avolded as much as
possible. Where assembly of dissimilar metals with
aluminum alloys is unavoidable, the alloys shall have
their faying surfaces anodized. Where threaded sur-
faces or [aying surfaces may require disassembly in
service, an antiseize compound in accordance with
MIL-A-307 ahall be vasd, For the ﬁiﬁi‘ﬁb{}' of
aluminum alloy parts, through bolting is preferred
using cadmium or tinc-plated steel bolts and nuts;
this shall be applied with particular emphasis to
comparatively high stressed assemblies or those
subject to vibrating loads. Where the use of cap
screws, stud bolts, or machine screws is necessary
atuminum parts shall be threaded into steel inserts
cast or screwed into the aluminum alloy. The steel
inserts shall be pinned or prick punched fn such a
manner as lo prevent their backing out. All cap
screws, stud bolts, and machine screws shall be

of steel with cadmium or zinc plaung. No alloys of
copper such ad brass or bronze will be accepiabic
for use in threaded contact with aluminum alloys.

3.3.13 Shock requirements. - Unless other-
wise specified {see i 1}, couplings shall be designed
to resist vertical, athwartship and {ore-and-alt ac-
celerations in accordance with those stated for as-
sociated equipment, or, Il these values are not
available, in accordance with [igure 1. Where spec-
iied by he bureau or agency concerned, equipment
shall be in accordance with MIL-5-901.

3.3.14 Calculations. - For each nppllcalion,
caiculations ai ihe {ull power condition shall be
furnished to the approving activity. Calculations
shall be as (ollows:

{a) Hertz stress of teeth aligned and mis-
aligned shall be calculated in accordance
with the [ollowing:

=
SC (psi) = 2290 r.R.C.Ha.N.

T = torque (inch-pounds)
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r = radius of pitch cirele (inch)
ha = active tooth height (inch)
c = percent of teeth in contact {(as a deci-
mal that is 100 percent equals 1.0)
R = radius of tooth face crown (1 inch}
N = number of hub or distance piece
teeth (1 end}
(b) Shear stress of coupling bolts (ignering
flange friction}.
(c) Stress of distance piece.

3.3.15 Liiting - Provision or arrangements shall
be made for Lifting parts which welgh more than 35

jribliat e bl

3.4 Type I - dental (gear tooth) coupling, lubri-
cated by oil circulation. -

3.4.1 General design. -

3.4.1.1 Unless otherwise specified (see 6. 1),
type [ dental couplings between engine and gear
shall be of the double-engagement type.

3.4.1.2 Typel, classes 1 through 4. - Typel,
classes 1 through 4 dental couplings shall be made
of lorged steel as follows:

(a) Class 1 - Coupling material for parts
with involute teeth shall be in
accordance with alloy No. 2
of MIL-S-890; tooth meshing
surfaces shall have a mini-
mum Brinell hardness of 275.

(b\ Class 2 - Counling material {or parts

SRt praadip PRI ES VT allls

with involute teeth shall be in
accordance with alloy No. 1
of MIL-5-890; tooth meshing
surfaces shall have a mini-
mum Brinell hardness of 350.
{c) Class 3 - Coupling material for parts with
involuteteecth shall beinaccord-
ance with grade 4340 of MIL -5-
16974; tooth meshing surfaces
shall be nitrided toa minimum
Brinell hardness of 477and a

minimum case depthof 0. 025
inches

Casedepth shall be defined as that depth below
the surface at which the hardness of the case
and the hardness of the core blend to become
one and the same value.

NQOTE:

{d} Class 4 - Coupling material for parts with
involute teeth shallbeinac-
cordance with MIL-S-866{or
carburizing, or mediumecar-
bon steel for induction harden-
ing. Tooth meshing surfaces
shall he case-hardened to 55
Re minimumand a minimum
casedepth of 1/10chordal
tooth thickness.

NOTE: Case depth is hardness to RC 50.

3.4.1.3 Flanged connections shall be provided
with a rabbet [or centering. Flanges shall be counter-
bored to shroud bolt heads and nuts, except that
ghrouding is not required for line shaft coupling
bolt heads and nuts.

3.4.1.4 The design shall be such that the dental
couplings can be disassembled without removing the
connected shafts.

3.4.1.5 Provision shall be made to restrict the
fore-and-aft movement of the floating member, to
that required for necessary working clearance;
where practicable, oil dams shall not be utilized
for this purpose.

3.4.2 Lubrication. -

3.4.2.1 Unless otherwise approved by the bu-
reau or agency concerned, type I dental coupling
teeth shall be continuously lubricated by means of
jets (see 6.1).

3.4.2.2 0Oil dams shall be incorporated to keep
the coupling teeth totally submerged in oil during
operation. Dams attached by fasteners shall be
centered on the coupling by a rabbet. Cap screws

used to secure the dam to lhe sleeve shall be ¢f the
sell-locking type.

3.4.2.3 The coupling shall be designed to per-
mit a flow of oil across the teeth and to reduce the
accumulation of sludge to a minimum. .
-w

3.4.3 Housing. -

3.4.3.1 Where type I dental coupling teeth are
lubricated by jets, the couplings shall be enclosed
in oil-tight guards. For type I dental couplings con-
necting engine or turbine shafts to pinion shafts,
the guards shall terminate in {langed connectlons for
bolting to the engine or turbine and gear housings.
They shall be split horizentally. The guards shall
be provided with a circumf{erential packed slip joint
to permit axial displacement. Provision shall be
made for oil drainage.

3.4.4 Tooth design. -

3.4.4.1 Unless specified otherwise by the bu-
reau or agency concerned, type I dental couplings
shall be designed withthe shorter faceteeth crowned,
{face barrelled). Thetaper of the crownshall be {from
0. 00075 to 0. 0015 inch on each {ace and at each end;
internal teeth shall be straight. It is preferred that
the internal teeth be longer than the external teeth.
The outside diameter of the teeth shall be barrelled
designed with a rocker projection.

3.4.4.2 Unless otherwise specified (see 8. 1),
both internal and external tooth suriaces shall be
finished to 32 microinches RHR or better.
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3.4.4.3 Corners at ends of the distance plece

.t.eelh shall be chamfered or rounded ofl.

3.4.4.4 Coupling teeth shall be inspected by the
magnetic particle method after completion of ma-
chining in accordance with MIL-STD-271.

3.4.5 Balance. -

3.4.5.1 Distance pieces with all integral pieces
shall be dynamically balanced as a unit. Elements
mounted on connected machinery such as sleeve and
oil dam shall be dynamically balanced with the at-
tached assembly where possible.

3.4.5.2 Coupling bolts, nuls and cap screws
shall be weight balanced to within plus or minus
1.0 gram.

3.4.6 Accuracy - lor couplings operating above
2200 rpm. -

3.4.6.1 Rabbets shall be machined to a 0. 001
inch or less fit with the mating part.

3.4.6.2 The root diameter of coupling sleeve
teeth shall be concentric with the rabbet diameter
to within 0. 001 inch.

3.4.6.3 In the case of coupling hubs secured to
connected shafts, the outside diameter of the hub
eeth shall be concentric with the bore diameter to
. 001 inch maximum.
3.5 Type O - dental {(gear tooth) coupling sell-
contained lubricant.-

3.5.1.1 Unless otherwise specified (see 6. 1),
type I couplings shall be ol the double-engagement
type.

3.5.1.2 Unless oltherwise specified {see 8.1)
type [ coupling material shall be forged steel and
shall he 180 Brinell minimum hardness.

3.5.1.3 Bolts and nuts shall be shrouded.

3.5.1.4 Provision shall be made to restrict
fore-and-aft movement ol the floating member.

3.5.2 Seals. - Spare oil or grease seals shall
be of the split type if disassembly or removal of
connected machinery would be required for replace-
ment vl one-piece seals. Rubber portion of seals
shall not serve as bumpers or limit axial {loat.

3.5.3 Lubrication. - Lubricant shall be oil or

grease. The lubricant required shall be specified
by navy symbol number. The use of proprictary
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lubricant will not be approved. Grease, when speci-
fted, in the contract or order shall conform to MIL-
G-17740; oil, when specified in the contract or order,
shall conform to MiL-L-2105.

3.5.4 Accuracy.- Pabbet fit shall be provided
for centering of Mlanges. Fit required shall be based
on permissible unbalance.

3.5.5 Assembly. - When speciflied (sce 6. 1), tooth
cotitact checking may be omilted.

3.6 Type Il - laminated-disc coupling. -

3.6.1 Discs. - The type [II laminated-dise
coupling shall consist of a stack of corrosion-
resisting steel discs mounted between flanges
and secured thereto by means of fitted bolts,

31.6.2 E ag[:ﬂngﬁ. - Type Il laminated - disc
couplings sﬁrall e arranged for single or double en-
gagement as required by the bureau or agency con-
cerned (see 6. 1). For double engagement conuplings,
the forward and after discs shall be ¢omnected by a

forged center ring or distance piece.

3.6.3 Securling.- Discs shall be secured to
ftanges mounted on driving and driven shaits by fitted
bolts. Nuts used on coupling bolts shall be a self -
locking type {n accordance with MIL-N-25027.

3.6.4 Disc material. - Unless otherwise approved
by the bureau or agency concerned, coupling discs
shall be corrosion-resisting steel confnrming to

QQ-5-768.

3.6.5 Flanges. - Flanges shall be {nrged stec]
in accordance with class B of MIL-S-890.

3.6.8 Center rings and distance pieces. - Center
rings and distance pieces shall be [orged steel con-
forming to alloy No. 2 of MIL-S5-890.

3.6.7 Washers. - Spacing washers which are
subject to wear shall be forged stoel, allny No. 4,
of MIL-S-890. Other washers shall be tn acenrd-
ance with class C of MIL-5-890,

3.7 Type IV - noise-attenuation coupling (non-
magnetic)

3.7.1 General design

3.7.1.1 The type IV noise-attenuation cnupling
shall consist of elther, or a combination of, hich
misalignment dental coupling elements and clastnmur
torque -transmitting elements for use in a nuse-
1sulated propulsion auxiliary system.

3.7.1.2 The magnetic permeainlity of the as-
semblid unit shall not exceed 2. 0. All purtiuns o
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the coupling assembly shall be of non-magnetic
material which shall be as proposed by the con-
tractor and approved by the bureau or agency con-
cerned. However, consideration will be given to
the use of magnetic material for improving the
wear resistance of critical components of the
coupling. The projected outline of such magnetic
material should be made as small as possible. The
magnetic permeability of the first of -a-design of
coupling assembly shall be measured and reported
to the bureau or agency concerned (see 6.3).

3.7.1.3 Couplings shall be designed to per-
mit removal and disassembly without disturbing

the connected shafting.

3.7.1.4 Couplings shall be capable of trans-
mitting 200 percent of rated torque at the maximum
specified misalignment (see 8. 1) for a period of
one minute for each such application.

3.7.2 Bolting - Bolts and nuts used on high-
speed couplings shall be shrouded.

3.7.3 Accuracy. - Accuracy shall be in ac-
cordance with 3.5.4.

3.7.4 Lubricatlion. - Unless otherwise ap-
proved by the bureau or agency concerned, cou-
plings shall be designed for self-c¢ontained oil or
grease lubrication and shall be provided with
adequate seals and retainers to prevent leakage
over extended periods of operation. Lubricant
shall be specified by Navy symbol number or in
aceordance with government specification. Where
oil or grease seals are used, spares shall be of
the split type if disassembly or removal of con-
nected machinery would be required for replace-
ment of one-piece seals.

3.7.5 Static.- The first of each coupling
design shall be statically tested at 200 percent
rated torque (see 4.2.7).

3.7.6 Elastomer elements. -

3.7.6.1 Elastomer elements shall be arranged
to prevent any direct metal to metal noise path
between input and outside ends. The elastomer
shall be located to provide removal of generated
heat by normal air circulation.

3.7.6.2 Elast
ted by direct and
oil and grease.

t

mer elements shall not be affec-
olonged contact with mineral

[s)
pro

3.7.6.3 Elastomer elements may be arranged
for normal loading in either compression or shear.
The elements shall not allow appreciable sag of the
supported coupling portions which would cause dy-
namic unbalance. Provision'shall be made for posi-
tive mechanical drive in the event of failure of the
elastomer elements or excessive torgque overload.

6

3.7.7 Dental coupling elements. -

3.7.7.1 Unless otherwise specified (see 6. 1),
dental couplings shall be of the double-engagement
type.

3.7.7.2 Notes in 3.4.1.2 for class 3 an
appiy respeciively to nitrided and carburiz
induction-hardened) materials.

3.7.7.3 Flanged connections or stralght or
tapered bored hubs shall be provided for connection
for driving and driven machinery.

3.7.7.4 Provision shall be made to restrict
fore-and-aft movement of the floating member.

3.7.7.5 Unlesas otherwise specified (see 6. 1),
teeth shall be finished to 32 microinches RHR or
better.

3.7.7.6 Corners at ends of the distance piece
teeth shall be chamfered or rounded off.

3.7.7.7 After completion of manufacture, teeth
shall be inspected by the magnetic-particle or liquid-
penetrant method, as applicable, in accordance with
MIL-5TD-271.

3.7.7.8 Hub teeth shall be suitably crowned on
the outside diameter and face barrelled to allow the ‘

maximum misalignment specified (see 6. 1). . ‘
-

3.7.7.9 Mechanical consirainis which would
cause cocking of the face-barrelled element tending
to displace contact from the center of the barrelled
face shall be avoided.

3.8 Type V line-shaft noise - attenuation cou-

3.8.1 General design. -

3.8.1.1 The coupling shall be a double-ended
dental type coupling incorporating an elagtomer, in
compression or shear, for noise isolation.

3.8.1.2 Material and case depth (when case-
hardened material is used) shall be as proposed by
the contractor and approved by the bureau or agency
concerned. Minimum hardness shall be 50 Re.

3.8.1.3 Provision shall be made to restrict the
fore-and-aft movement of the floating member. The
amount of axial movement permissible shall be as
specified in the contract or order or as required by
the misalignment between mounted and solidly-
chocked equipment.

3.8.1.4 Where possible, the coupling shall be
designed to permit removal without disturbing con-
necting shafting.
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3.8.2 Lubrication. -

3.8.2.1 Lubricatlion shall e in accordance with
3.4.2.

3.8.3 l{_c!_n_slng_. -

3.8.3.1 Housing shall be in accordance with
3.4.3, except that the slip Joint required by 3.4.3.1
may be omitted {f other provision to permit axial
expansion is used. The guard shall connect between
the mounted equipment and nearest after solidly-
chucked member in lieu of turbine-to-gear as stated
in3.4.3.1,

3.8.3.2 Connection of the housing to the solidly-
chucked member shall be designed to avoid a sound
short.

3.8.4.1 The external teeth shall be crowned on
the outside dlameter and face barelled to permit
the misalignment or ol{sets specified (see 6. 1),
The internal tecth shall be straight.

31.8.4.2 Unless vtherwise specified (saee 6.1},
tooth contacting surfaces shall be 32 micro-inches
RHR or better.

3.8.4.3 Corners of distance piece teeth shall
be chamiered or rounded oll.

3.8.4.4 After completion of manufacture, cou-
pling teeth shall be inspected by the magnetic-particle
method, in accordance with MIL-STD-2T1.

3.8.4.5 Accuracy reguirements shall be as pro-
mupd by the manufacturer and as 'lrrr-rr_llnt_! hy t

approving activity.
3.8.5 Noise-attenuation vlement -

31.8.5.1 Noiseattenuation shall be achieved by
elastomer material arranged to prevent any direct
metal-to-metal path between input and output ends.
The elastomer vlements shall be located to provide
remaoval of heat by normataircirculation The
elastomer elements shall be designed towithstand
angular and parallel misalignment.

3.8.5.2 The elastomer elements shall e capa-
ble of withstanding contact with mineral il with-
out deterioration.

3.8.5.3 The elements may be arranged [or nor-
mal loading in either compression or shear. The
elements shall not allow appreciable sag of the sup-
ported coupling portions which would cause dynanue
unbalance. Provision shall be made tor positive
mechanical drive in the event of [ailure of the elas-
tomer elements or excessive torgue overlomd,
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3.8.6 Solid chocking. - Provision shall be made
in the design of the coupling to permit operation with
a solid connection to the mounted equipment (snddly
chocked) in lieu of connection through the nnise-
attenuating and dental elements.

.8.7 Ralanc _n.g_- Ralancing shall he the best

ublalnable ‘using manufacturer's fatilltlc 8. Un-
balance shall not be greater than shown on approved
drawings,

3.8.8 Maximum torque. - Couplings shall be
capablc of transmitting 125 percent of rated torguie
at the maximum specified misalignment {or a piried
of 5 minutes for each such applicatina.

3.9 Repair parts and stock components. -

3.9.1 Categories. - Repair parts are of twn
general caiegories; namely, onboard repair party
{see 3.9.2) and stock repair parts (including bu-
reau or agency special material), (sce 3.9.3 and

1.9.4).

3.9.2 Onboard repair parts. - Onbnard repair
parts shalf be those parts which are reguired to e
carried onboard Naval ships for routine maine-
nance of parent equipment by shipboard personnel.
These parts are listed in the ship's onboard allow-
ance, Onboard repair parts shall be furnished and
concurrently produced with the couplings specified
herein,

3.9.3 Stock repair parts. - The procidure for
determining the parta and the quantitics to be pur-
chased as stock repair parts shall be ag required
In MIL-P-15137.

3.9.4 Burcau or agency speelal matertal. - Bue
reau or agency special material are thoese buriay
ur agency special material parts, subassemblics
and assemblies which are requtred to be furnished
and concurrently produced with the couplings spock-
fied herein. The bureau or agency cuncerned iy
the Inventory control point.

3.9.5 Speclal material with gear. - Where cou-
plings arerg%lshed as part of a propulsion gear as-
sembly, the bureau or agency special material shall
be furnished with the gear.

ek

I3 dcad ol el ] ¥ s ey e
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3-9-" f-ll_ﬂ 01 LADOATG Il,hlil jhtd th, =
vcpair parts for couplings shall he turnished by the
contractor, Lo be carried on each <hip, as shown

tn table I.

3.9.7 Listof special mats rial. - Table M provldes
guidance for byreau oragency spocal mage riat forpro-
pulsion machinery and Hne-shaft couplings {Soo £ 1L
Bureau or agency special materialis not regquircidfer
turbo-gencrators or auxiliary turbim s,
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Table I - List of onboard repair parts

Onboard repair Quantity to be

parts required furnished
Oil seals . 100 percent for each ship
Snap rings 100 percent for one cpu-

pling of each size *
"O" rings 100 percent for each ship.
Tab or lock washers 100 percent for each ship.
Insert involute tooth 100 percent for each ship
elements for type IV

1/ Multiply quantity by 2 when applicable to double-ended quill shait
coupling.

Table I - Bureau or agency special material for propulsion
machinery and line shaft couplings

Quantity furnished for special material is shafts worth
and is based on the number of propulsion shafts installed
{see note 1)

1-2 3-11 12-17 18-23 24-29 | Above 49
Item shafts shafts shafts shafts shafts shalts
installed | installed | installed | installed | installed | installed
Type 1, propulsion engine coupling 1 2 3 4 5 6
{see note 2)
Type 11, propulsion engine coupling 1 2 3 4 5 6
Type I, propulsion engine coupling 1 1 1 1 1 1
Type IV, Propulsion engine coupling 1 2 3 4 5 6
(see note 2)
Item 10 shafts Above
installed | 10Shalts
installed
Type I, propulsion gear quill 1 2
shaft coupling
Type OI, propulsion gear quill 1 1
shaft coupling
1-3 4-6 7-10 11-16
Item shafts | shafts | shaits shafts Ab‘:zgt :uﬁl Shafts
installed |installed |[installed |instalied

Type V, coupling 1 2 3 4 5

NOTES: | Quantities required are shaft's worth; for example, single shaft, HP and LP turbines, quantity

means 1 HP and 1 LP coupling.
2. The minimum quantity furnished shall be sulficient for 100 percent replacement on one ship.

3.9.8 Additional wearing or operating parts. - 3.9.9 Interchangeability of repair parts. - The
To the onboard repair parts and bureau or agency manufacturer shall advise the bureau or agency con-
special material shall be added any wearing or cerned in detail as to the interchangeability of repalr
operating parts or special gear or attachments parts and {or couplings furnished herein and those
that the bureau or agency concerned considers previously furnished or being concurrently furnished
necessary for dependable and efficient service under other procurements. This information shall be
maintenance. required prior to determination and assignment of

standard Navy stock numbers to those parts.

“ @
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3.10 Special tools and equipment. -

3.10.1 Special tools and equipment. - Special
tools and equipment required for overhaul and
mainienance shall be suppiled and shall be carried
onbosrd. Standard hardware (tems shall not be furnished.

3.10.2 Pulling tools. - Specizl pullin &
be provided where the standard pullers shown in
GGG-P-781 cannot be used.

3.10.3 Other special 5ear. - Any other special
gear or attachments that the bureau or agency con-
cerned considers necessary for the proper mainte-
nance of machinery in service shall be furnished.

3.11 Drawings. -
3.11.1 Basic requirements. - Drawings shall be
in accordance with MI1L-D- and as modified herein.

3.11.2 Cross-section drawing. - The cross
section drawing shall show the following:

{a) Overall dimensions and information re-
quired for installation.

(b) Float.

{c) Design and maximum backliash permis-
sible before replacement is required.

{(d) Position of jets {if not shown by other
drawings).

(e) Oil Now (if not shown by other drawings).

{1} Navy symbol number for the lubricant
{for iype {i coupling).

{g) Ballooned items and list of material.

{h} Match marking.

(i) Detail drawings may be incorporated with
cross-sectional drawing at the option of
the vendor.

3.11.3 Extent of drawing detail. - Drawings of
parts shall be sulliciently detailed to permit manu-
facture by a Naval shipyard. Where materials can-
not be identified by reference to speci{ications or
approved drawings, physicals and chemicals of the
material shall be shown. Suriace {inish shall be

3.11.4 Preliminary drawings.- Preliminary
drawings which indicate the design and principal
materiais shall be approved by the buresu or agency
concerned.

3.11.5 Microfilm. - Microfilm shall be fur-
nished in lieu of linal tracings when more Lthan 30
drawings are required or when microlilm is speci-
fically required (see 6.1). Where couplings are a
part of other equipment, the coupling microfilm or
drawings shall be furnished with the parent equip-
ment microfiim or drawings. Microfiim shail be as
required by MIL-D-963.
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3.11.6 List of repair parts. - A drawing list of
onboard and bureau or agency special material shall
be furnished with the associated gear or turbine list
or at the discretion of the vendor, a separate list
may be {furnished.

3.12 Machinery errors. - Machining errors shall

be classilled as "major"” or "minor' as follows:

(a) Major machining errors are those which
efiect operations, safety ol equipment,
personnel and interchangeability.

(b} Minor variations are those which are not
stated in (a).

3.12.1 Approval of machining error drawings. -
Approval of machining error drawings shall be as
follows:

{a) Major. - Approved by drawing approval
activity.

{(b) Minor. - Approved by manufacturers in-
spection lorce.

j.12.2 MachintH error drawlag. - Machinery
error drawing sha urnished for each class of
ships (or major machining errors. Only the por-
tion in error need be shown with reference to

applicable drawing. Application of the error to
specific unit and ship shall be shown.

3.13 Manuals. - Manuals shall conform to MIL-
M-15071. Unleas otherwise specified (see 6. 1),

(PRI, I P [ py o - .y m——y — -~
coupling inatruciions shall be incorporatad with the
O

gear, turbine or other associated equipment manual.
Manual content and type shall be the same as that
for the associated equipment. The manual, in ad-
dition to other requirements, shall include a de-
scription and Lllustration covering a suitable

method of checking alignment between coupling and
connected machinery. The maximum allowable
cerror for angular and parallei alignment shall be
stated.

3.14 Workmanship. - Unless otherwise specified
in the contract or order, Lthe Government inspector
having juriadiciion at the manmulacturer's plant shall
be the judge of whether or not work is satisf{actory
and accepiable to the bureau or agency concerned,
except [or areas specifically designated to the bu-

reau or agency concerned.
4. QUALITY ASSURANCE PROVISIONS

4.1 Unless otherwise specified in the contract
or purchase order, the supplier is responsible for
the performance of all inspection requiremenis as
specified herein. The government reserves the
right to perform any of the inspections set forth in
the specilication where such lnspections are deemed
necessary (o assure supplies and services confurm

to prescribed requirements.
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4.1.1 The quality control system requirements
shall be in accordance with MIL-Q-9858.

4,2 Quality conformance inspection. -

4.2.1 Material testing. - Material testing shall be
as approved by the bureau or agency concerned.
Where material i8 approved (see 3. 1) without rel-
erence to material testing, the testing requirements
of the material specification shall apply.

4.2.1.1 Substitute material examination and
testing. - Substitute materials shall be examined and
tested as required by the substitute specifications
specifically approved by the bureau or agency con-
cerned (see 3.1.1). The Government inspector
need not be present when the examination and tests
are made, but the vendor shall fully document the
results. When requested, the vendor shall furnish
the test results to the Government inspectior.

4.2.1.2 Material tests {or steel forgings. - Un-
less otherwise specified in the contract or order,
tensile strength, vield point, elongation, reduction
of area and bend tests are not required for types I,
I and I coupling forgings.

4.2.1.3 Ultrasonic tests for solid shafts. - Solid
shalts shall be ultrasonic tested in accordance with
MIL-STD-271.

4,2.2 Tooth contact check. - Unless otherwise
specified in the contract or order, all dental-type
couplings {types I, IV and V) shall be checked for
tooth contact to determine conformance to the re-
quirements specified herein.

4.2.3 Match marking. - For dental coupling ele-
ments (lypes I, II, IV and V) meshing position of
internal and external teeth shall be checked to de-
termine conformance with the requirements speci-
fied in 3.3.7.

4.2.4 Welding, brazing and allied processes. -
Examination and test procedures for welding,
brazing and allied processes shall be conducted to
determine conformance with the requirements
specified in 3.3. 10.

4.2.5 Magnetic particle or liquid penetrant and
residual magLnet_ism. - Where s0 required, all gear
teeth of couplings and all shafts shall be subjected
to inspection by the magnetic particle or liquid
penetrant methed. Residual magnetism of magnetic
parts measured after completion of all machining
shall not exceed 3 gausses.

4.2.6 Dynamic tests. - Couplings shall be tested
with the reduction gear, engine or turbine with
which used to the same extent as is required for the
parent equipment or as specilied in the contract or
order.

10

4.2.6.1 During the dynamic tests, a check shall
be made of the couplings for the {ollowing:

(a) Quiet running.

(b) Freedom from vibration.

{c) Wearing of parts.

(d) Tightness of casing and piping connections.
(e) Adequacy of oil seals.

Any unsatisfactory conditions or evidence of probable
unsatisfactory cperation in service apparent on the
dynamie tests shall be considered cause {or rejection
of the coupling.

4,2.7 Static tests {type IV only). - The {irst of
each type IV coupling design shall be statically tested
to determine conformance with 3. 7. 5.

5. PREPARATION FOR DELIVERY

5.1 Painting, preservation, packaging, packing
and marking. - Couplings, stock components and
repair parts shall be painted, preserved, packaged,
packed and marked [or the level of shipment speci-
fied (see 6. 1} in accordance with MIL-P-17288.

6. NOTES

6.1 Ordering data. - Procurement documents shall
specily the following to indicate requirements. Where
an item is omitted in the procurement document,
either the subparagraph Is not applicable or modifi-
cation to this specification ig not required.

{a) Title, number and date of this specifica-
tion.

{b} Type and class required {see 1.2).

(e} Life (see 3.2.1).

{d) Design for ship operation and test (sce
3.2.2 and 4. 2. 6).

(e} Indicate if shock requirements do not
apply; and indicate il MIL-5-901
applies {see 3.3.13).

(f} Indicate whether other than double en-
gagement type is required (see 3.4.1. 1,
3.5.1.1, 3.6.2and 3. 7. 7. 1).

{g) Whether force feed lubrication is not re-
quired for type I (see 3.4.2.1).

{h} Indicate il tooth finish is greater than 32
microinch RHR (sce 3.4.4.2, 3.7.7.5
and 3.8.4.2).

(i) Indicate if hardness greater than 160 BHN
is required for type II (see 3.5.1.2).

(j) Indicate if tooth contact check may
be omitted for type Il (see 3.5.5)

(k) Misalignments or offsels and axial float
(see3.7.1.4, 3.7.7.8 and 3.8.4.1).

(1) Quantity of bureau or agency special ma-
terial (see 3.9.7 and table II).

{m) Microfilm requirements {see 3.11.3).

{(n) Manual requirements {see 3. 13).

(o) Level of shipment required (see 5. 1).




6.2 PBid proposal data. - The {following shall be
furnished with each bid proposal for a new de-
sign:

(a) Principal materials and substitute ma-
teriais (see 3.1, 3.1.1, 3.1.2 apd
3.1.2.1).

(b) Calculations (see 3.3. 14).

(c) Drawing which indicates arrangement
and dimensions.

{d) Coupling tooth geometry (except type II).

(e} Total weight for type V only.

(I) Shear or compression (psi) for elastomer
(types 1V and V only).

6.3 Reports. - After completion of the first
coupting assembly the following reports are to be
submitted:

{a) Magnetic permeabllity for type IV (see
3.7.1.2).
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{b) Por new designs which are not part of a
gear or turbine, type V. Quarterly con-
firmation report of welght and location
of center of gravity. Any change of weight
exceading 2 percent of the total weight
shaill be reported immediately.

Notice. - When Government drawings, specifica-
tions, or other data are used {or any purpose other
than in connection with a definitely related Govern-
ment procurement operation, the Unlted States Gov-
ernment thereby incurs no responaibility nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data ix not to be regarded by implication or otherwise
as in any manner licensing the holder or any other
person or corporation, or conveying any rights or
permission to manuiacture, use, or sell any
patented inveniion that may in any way be related
thereto.

Preparing activity:

Navy - Ships
{(Project 2010-N023 Sh)
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SPECIFICATION ANALYSIS SHEET INSTRUCT 1ONS BUDGET Bu. NO. §5~R%9
NAVSHIP3-uA53 (B-6t)
Thig sheet 13 to be filled aut by personnel rither with a sinisgs amount of delay and st the teast
Government aor contracter, invelved in the uare of cast,
the speci fucation in procurenent of products far i .
altiamse use by the Burrau of Ships Co--:n,n end the return of this fora will be

appreciated.
This sheet ia provided for ob!m‘nl’n! in[frnnlinn Fold on dotted lines on reverse ride, ataple in
on the use of this specification which will corner, end send to Bureen of Ships, Specifications
insure that suitable products can be procured end Stonderdismtion Branch, Washingtan 25. D.C.
SPECIFICATION
ONGAN| ZAT|ON [ STATE
M TNACT KO, QAKTITY OF 1TOMS PROGUMED DOLLAR AMOUNT

$

MATER AL PROCLRED WUNDER & CHRECT COVEMMMENT (DNTRACT D OR & BBCONTRACT :

F. HAL ANY PART OF TWE SPECIFICATIOM CRAEATED PROBLEMS QN BREQUIRED INTUNPAETATION (N FROOUROMENT USE?
R GIVE PARAGRAPW WUMBER AMD WOADING

b, RICOBSENDATICNS FOR (DRRICTIMG TME PEFICIENCIES,

e
I, COMMINTS ON aMY SPECIFICATION BEQUIREMENT CONSIDERED TDO RIGID,

3. % THE SPECIFICATION RESTRICTIVED FF-THE ANSWER 15 "YES". IN WHAT wmar?

L Jw E_1w

4, RD4AMLS fATtach wny pertiment data which say be of zar in inpraving thisr rpereification.) PLACE THIS FORM AND PAPERS 1N AN ENVELOPE 4D SEND TO TME
BREA,
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