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MILITARY SPECIFICATION
GUN BARRELS: GENERAL SPECIFICATIONS FOR

1 Scope. - This specificatlion covers requirements of a
general nature, pertinent to all types and classes of Naval
gun barrels, When used in conJunction with the detailed

specification of the apecific gun barrel desired it furnishes
all requirements necessary for the procurement of service gun

barrels.

1.2 Classification. - Gun Barrels shall be of the following
types and classes.

Type I - Monobloc

Class 1 -~ Not subjJect to radlal expansion.
Class 2 - Subject to radial expansion.

Type IT - Bullt Up

No part subject to radial expansion.
One or more parts subject to radial
expansion,

Claes 1
Class 2

Type III - Loose Liner

Class 1 - Two components, no parts assembled by
shrinkage, no part radially expanded.

3C GR
1/ See 6.3 20
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Class 2 - Multiple components, two or more parts
assembled by shrinkage, no parts
radially expanded.

2. APPLICABLE DOCUMENTS

2.1 The following standards and publications, of the 1lssue
in effect on date of invitation for bilds, forme a part of this
apecification,

STANDARDS
MILITARY

MIL-STD-8 - Dimensioning and Tolerancing.

MIL-STD-10 - Surface Roughness, Waviness and Lay.

MIL-STD-129 - Marking for Shipment and 8torage.

MIL-STD-130 - Identification Marking of U. S. Military
Property.

BUREAU OF ORDNANCE -

NAVORD OSTD 2 - Method of Marking Ordnance Material.
NAVORD 0STD 4 - Standard Filnishes, Tolerances and
Allowances.

PUBLICATIONS
BUREAU OF ORDNANCE

NAVORD OP 400 - General Instructions for the Design,
Manufacture and Inspection of Ordnance
Equipment,

NAVORD OP 1105 - Preservation and Preservation Main-

tenance of Ordnance Equipment in

Shore Storage.

NAVORD OP 1810 - Ordnance Shipping Instructions.

NAVORD FORM 2310 - Gun Manufacturing Records.

(Coples of standards and publications required by contrac-
tors 1n connection with specific procurement functlons should

be obtalned from the procuring activity or as directed by the
contracting officer,.




Downloaded from http://www.everyspec.com

MIL-G-21110(NOrd)

2,2 Other Publications. - The following document forms a
part of tThis speciflicaction, Unless otherwlse indicated, the
issue in effect on date of invitatlon for bids shall apply.

NATIONAL BUREAU OF STANDARDS

Handbook H-28 - Screw-Thread Standards for Federal Ser-
vices (with Supplement).

(Applications for coples should be addressed to the Super-
1ntendent)of Documents, Government Printing Office, Washlngton
25, D, C. )

3. REQUIREMENTS

3.1 General. - Processes and methods necessary to obtain
the desired product, except for those specified hereln, shall
be determined by the contractor. However, it is the respon-
gsibility of the contractor to satisfy the procurlng agency as
to full compllance with the contract, applicable drawings and
documents. At the request of the contractor, the procuring
agency will furnish lists, drawings, or sketches of processes
and methods used in the production of desired product, pro-
vided such processes and methods have been predetermined.
These lists, drawlngs, or sketches are intended only for
guidance and shall not serve to relleve the contractor of his
responsibility for the procurement of gages, tools, Jigs,
fixtures and equipment as may be required for the manufacture
of the product.

3.1.1 Definitions. - The following deflinitions shall apply
to the terminology used in this specification, (See figure 1
through figure 5 for plctorial representation). Terms not
defined herein shall be as designated in Webster's New Inter-
national Dictionary.

3.1.1.1 Gun barrel, - A gun barrel 1s a tubular structure
generally rifled and chambered. The breech end of the barrel
may be designed to recelve case oOr bag type ammunitlion. Gun
barrels may be either Monobloc, Built-up, or Loose Lilner
types.

3.1.1.2 Monobloc. - Descriptive of a gun barrel made from a
single plece ol metal.
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3.1.1.3 Built-up. - Descriptive of a gun barrel made of two
or more metal components, with all strength members that re-
s8ist 1nternal pressure belng assembled by shrinkage.

3.1.1.4 Loose liner. - Descriptive of a gun barrel made of
two or more metal components In which the liner 1s agsembled
with diametrical clearance.

3.1.1.5% Liner. - A liner, when used, 1s the innermost mem-
ber of a gun barrel having more than one strength component.
It is normally chambered and rifled. The exterior surfaces
are generally tapered and frequently stepped to facllitate
assembly. It may or may not be assembled by shrinkage 1in the
tube. If 1t is not shrunk in the tube 1t 1s assembled with
dilametrical clearance and 1s held in positlon by a retaining
ring and key or some other mechanical device.

3.1.1.6 Tube. - The tube 1s normally the princlpal compon-
ent around which the ocuter components are assembled and with-
in which a liner, if used, 1s assembled. The tube may be
chambered and rifled, or machlned to accommcdate a liner.

3.1.1.7 Jacket. - The Jacket 1s the component located im-
mediately outside of and over the breech portion of the tube
and extends to some point forward of the origin of the bore.

3.1.1.8 Hoop. - A hoop is a component of a bullt-up gun
barrel which 1s assembled over the tube, Jacket, or ancther
hoop.

3.1.1.9 Locking ring. - A locking ring 1s a ring used to
prevent longitudinal motion of components relative to each
other,

3.1.1.9.1 Liner locking ring. - A liner locking ring is
a ring secured to the breech end of a gun barrel to prevent
the rearward movement of a liner,

3.1.1.10 Origin of bore. - The origin of bore 1s that point
in the gun barrel at which the rifling grooves firat attaln
full depth characteristics.

2.1 1 11 Raro = The Wwharnos 4
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of the barrel forward of the origin

3.1.1.12 Origin of rifling. - Origin of rifling i1s the in-
tersection of the bottom of the rifling groove with the diam-
eter of the chamber.
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3.1.1.13 Rifling. - The rifling consists of alternate lands
and grooves extendlng through the gun barrel from the origin
of rifling forward. Rifling may be uniform twist or increas-
ing twist or a combination. Uniform twist is expressed as
"one turn in a specifled number of calibers"” commonly called
the pitch. Increasing twist 1s expressed as "one turn in a
specified number of calibers to one turn 1ln a different number
of calibers commonly called variable pitch. In addltion,
rifling can be uniform or increasing 1n depth or width.

3.1.1.14 Chamber., - The chamber 1s that portion of the
interior of a gun barrel extending from the breech face of the
barrel to the origin of bore, where case type ammunitlion 1s
used and from the forward face of the screw box recess to the
origin of bore for gun barrels using bag type ammunition.
Nomenclature of varlous parts of thils chamber are shown in
figures 3 and 4.

3.1.1.15 Screw box, - The screw box 1s the threaded recess
in the breech end of a gun barrel 1n which the screw box liner
of a breech mechanism 1s assembled.

3.1.1.16 Slide cylinder. - The 'slide cylinder 1s the ex-
terlor surfaces of the gun barrel which 1s 1n contact with the-
slide.

3.1.1.17 Chase. - The chase 1s that portion of a gun bar-
rel, generally tapered, which extends from the forward end of
the slide cylinder to the smallest diameter at the rear of the
muzzle cylinder or bell,

3.1.1.18 Muzzle cylinder. - The muzzle cylinder 1s the ex-
terior surface of a gun barrel which extends from the muzzle
to the chase. _

3.1.1.19 Muzzle bell. - The muzzle bell 1s the exterior
surface of a gun barrel which extends from the muzzle toward
the chase when that surface has a variable dilameter larger
than the minimum diameter of the chase,

3.1.1.20 Runout. - Runout is defined as the total dis-
placement relatlve to a fixed point, registered by an indi-
cator held in contact with the gun barrel's surface, at any
transverse sectlion of an end centered gun durilng one complete
revolution. Runout may refer to elther inside or outsilde
measurements.
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3.1.1.21 Radial expansion. - This term, as used herein, re-
fers to a means of improving the resistance of gun barrels by
the application of relatively high internal hydrostatic
pressure.

3.1.1.22 Dlametral stage. - A diametral stage 1s a portion
of a component over which the exterior diameter 1s uniform, or
over which the ratio of exterior diameter to bore dlameter 1is
uniform,

3.1.1.23 Expanslon stage. - An expansion stage is that
portion of a component subjJected to a prescribed uniform hy-
droastatic pressure. An expansion stage may 1include one or
more dilametral stages.

3.1.1.24 Permanent set. - Permanent set 1s the increase of
exterior diameter or of bore dlameter remaining after the re-
lease of the 1Internal hydrostatic pressure,

3.1.1.25 Creep. - Creep 1s the difference between the
dilation (external diametral enlargement) as- measured when an
internal pressure 1s acting momentarily and the dilation as
measured when the same pressure has been .malntalned constant
for a perliod of several minutes. In general it 1s an increase
in dllatlion wlth no increase in pressure.

3.1.2 Nomencliature of gun barrel components. - Moving
radially from the bore and forward from the breech end, the
parts of a gun barrel are generally designated as listed below.
(See figures 1 through 5 for their locatlon and 3.1.1 through
3.1.1.25 for their definitions.)

Liner (when used).

Tube - Al.

Jacket or Hoop - Bl, B2, B3, etc.

Hoops - C1, C2, etc.

Locking rinzs - C3, D1, ete. {depending on radial
location).

PoocoD

3.1.3 1Identification. - Gun barrels shall be identified as
indicated on Method of Marking Drawing of specifie gun barrel

desired. Other 1identi f'vﬁﬂﬂ' marks are generally regqulred and

..................... in SRS Qi gllli'Gaay cyuillicu alliu

can be found on the applicable drawlngs and in applicable
documents for the specific gun barrels involved.
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3.1.4 Records. - The contractor shall obtain the informa-
tion needed for conformance with this specificatlion and shall
furnish thils information to the Government inspector, to en-
able him to complete NAVORD Form 2310. The contractor shall
retaln this information for the duratlon of his responsibllilty
as specified in the contract or order,

3.1.5 Corrosion protection. - All parts of gun barrels
shall be cleaned and preserved for' protectlon agalnst corro-
sion at all times. '

3.2 Material. - Materlal shall be as specified in the de-
tailed specifications and applicable drawlngs for the specific
gun barrel on order. This material shall be free from cracks,
plts, flakes, inclusions, burrs, gouges, or other visual de-
fects in 1ts final machined condition.

3.3 Machlning. - Care shall be exercised 1n rough machining
to insure that stresses which cause distortion are relleved
prior to final machining.

3.4 Straightness. - The gun barrels shall be straight to
the extent of allowlng free passage of a bore plug gage, both
before and after proof firing. This gage shall be four (4)

- callbers in length and its diameter shall be 0.001-inch per

“inch of bore dlameter smaller than the bore dlameter.

3.4.1 Runout. - The gun barrel shall conform to the runout
requirement shown on the applicable drawings.

3.4.2 Pressing. - Should a bend occur during machining
operations the gun barrel may be straightened by pressing at
the discretionand risk of the contractor. Under no circum-
stances 1s such a gun barrel to be stralghtened by hammering
or heating, other than by steam heating. Steam heating may
be employed provided the barrel temperatures do not rise above
150°F below the last tempering temperature.

3.5 Gas check seats, - The gas check seats of gun barrels
shall be reamed undersize to allow for finish reaming to re-
quired dimensions after proof firing. The seat dimenslons

before proof firing shall be as specified In the detalled
specifications, as shown on the applicable drawlngs, or as

specified by the procuring agency.

3.6 Position marking. - Prior to machining the extractor
pockets or location of the hinge lug, the gun barrel's 12-
o'clock position shall be established. This shall be accom-
plished by clamping the breec¢h end, supporting the barrel at
its forward slide bearing position and wlth the bore running
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true at the points of support, rotate untll the runout at the
muzzle end 1s a2 maximum. The 12-o'clock posltion shall then
be permanently marked on the breech face at the same o'eclock
position at which the maximum runocut occurs.

3.7 Screw threads. - Screw threads shall conform to the
applicable drawings and the National Bureau of Standard Hand-
book H-28 and the Not-Go gaging practices shall be as set
forth in the supplement to the aforementioned handbook,

3.8 Chromium plating. - All plating shall be as shown on
the applicable drawings, as specilfied herein and in the de-
talled specifications. The chromium plating process shall be
such as to affect the bore and chamber surface propertles only
(i.ej, hardness, eroslon, corroslon and coefficlent of fric-
tion). '

3.8.1 Dimensions prior to plating. - The required dimensions
before plating shall be obtained by electropolishing, by
mechanical removal of metal, or by a combination of these
methods. Sufficlient material shall be removed to 1nsure
proper plating thickness when the barrel has been chromium
plated to the specified drawlng dimensions. When stargage
measurements are taken after electropolishing, the gun barrel
before being plated shall be reimmersed and reactivated by a
short electropolishing operation of from 3 to 5 minutes. This
electropollshing does not appreclably change the gun barrel
dimenslons.

3.8.2 Plating appearance., - The chromium deposit shall be
smooth, homogeneous, uniform in appearance and shall be free
of visual defects such as unplated areas, trees, cracks, pits
or gouges. Burnt or frosty depcosits are not acceptable, The
plating shall be bright on the tops of the lands. A dull or
8lightly milky deposlit on the bottom of the grooves will be
acceptable, The plating shall not show any visual evidence of
non-adhesion such as flaking or blisters prior to proof
firing, nor excessive flaking after proof firing.

3.8.3 Dimensions after plating. - If the size of the bore
does not conform to drawing dimensions after plating within

the prescribed tolerances, the bore and chamber shall be
deplated and replated. No mechanical honing or similar oper-

ations shall be performed on the tops of the lands to bring
the dimensions of an undersize bore within drawing size.
Mechanical honing or similar operations are permitted in the
chamber to correct undersize dimensions.
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3.9 Tolerances and allowances. - Toleranceé and allowances
shall conform to the applicable drawings and standard NAVORD

OSTD 4.

3.10 Surface roughness. - Surface roughness shall conform
to the applicable drawings and as interpreted by standard
MIL-STD-10.

3.11 Gaging. -

3.11.1 Stargaging. - The chamber and bore shall be star-
gaged in accordance with the detalled speciflcations for the
specific gun barrel on order and as specifled hereiln.

3.11.2 After proof gaging. - The after proof gaging of the
vore and chamber snall be conducted in accordance with and
shall not deviate from the 1limits prescribed by the detailed
specificatlion.

3.12 Identification markings. - All parts of gun barrels
shall be marked in accordance with applicable drawings, stand-
ards (MIL-STD-130, NAVORD OSTD 2), detall specifications or as
directed by the procuring activity.

3.13 Types and procedures., -

3.13.1 Type 1 gun barrels. - The gun barrels of thls type
shall be of monobloc construction and shall be elther Class 1
or Class 2 as specifiled.

3.13.1.1 Class 1., - This class of barrel 1s made from
unexpanded material. The characteristics of the material be-
ing such as to produce the desired product.without beling
radially expanded.

3.13.1.2 <Class 2. - Thils class of barrel 1s made from
material that has been subjected to radlal expansion for the
purpose of increasing its reslstance to 1nternal pressure.
This class shall be radially expanded as specified hereln and
in the detalled specification applying to a specific gun
barrel.

3.13.1.2.1 Radial éexpansion. - The sequence specifiled
hereln and on the applicable drawings shall be followed in
the expansion of the barrel. The gages to be used for meas-
uring pressures, and the instruments to be used for measurlng
external and internal dlameters, shall meet the approval of
and be calibrated in a manner satlisfactory to the procuring
agency. |
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3.13.1.2.1.1 Machining prior to expansion. - The basic ma-
terlial shall be machlned to the condlitlon shown on the appli-
cable drawings prior to expanslon, The finlsh of the bore
surfaces shall be equal to a surface roughness of 63 RMS, or
better and that of the outer surfaces shall be 250 REMS or

better excepnt at the 1lIndicated measuring stations Findaeheo

hetter excep the Indicated measuring stations. Finlshes
at measuring stations shall be as shown on applicable drawings.
After machining the barrel shall be indicated for runout. The
runout shall not exceed that specified on the applicable draw-
ings. Should the runout exceed that specified, the gun barrel
shall be stralghtened in accordance with 3.3.2.

3.13,1.2.1.2 Barrel condition prior to expanslon, - After
machinlng for radial expansion and before attempting the first
expansion operation, the bore diameters shall be determined at
one-inch intervals throughout the length and the conditlon of
the bore shall be observed for material or machining defects.
The outslde dlameters at the specified measuring stations shall
also be obtained. If, . in the opinion of the Government in-
spector, defects have occurred which could result in the re-
Jectlion of the material, the contractor shall be notifled and
further work will be at his own risk.

3.13.1.2.1.3 Assembly of apparatus. - first stage expan-
sion. - The expanding apparatus shall be assembled and the
packings located for the expansion of the first stage de-
sc¢ribed on the applicable drawings.

3.13.1.2.1.4 Dilation and permanent set. - Dilations and
permanent sets shall be determined at the prescribed measuring
statlons and between stations and at different clock positions
if necessary to determine a section undergoing abnormal dila-
tion. The maximum dlameter of a cross sectlon undergoing

abnormal dilation shall be determlned,

3.13.1.2.1.5 Application of pressure (normal dilation)

The first increment of hydrostatlic pressure shall be applied

to the flrst stage and shall be the highest multiple of 5000
psl (pounds per square inch) that 1s not in excess of the
pressure corresponding to the end of the elastic perilod as in-

dicated on the pressure dilation curves 1in the detalled speci-
fications The increment loading above the initizal pressure

4L e L2l g =215 =Ll il AVEWLI: oar s VAL F T = =

vided the last increment shall be 5000 psi or less, and 1s
preceded by at least one 5000 psi. increment. The interval
between applications of successlve pressure levels shall not
be less than one minute, When the prescribed expanding pres-
sure 1s obtalned, 1t shall be held for five minutes, and the
creep determined. Material that withstands the prescribed
pressure within a tolerance of 1000 psi will be acceptable.

10
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3.13.1.2.1.6 Application of pressure (abnormal dilation.) -
Pressures shall be applied 1n increments, as specifiled in
3.13.1.2.1.5 until the dilation of any cross section is 150
per cent of the maximum dilation indicated on the dllation
chart in the detailed specifications. If the dllation exceeds
150 per cent of the maximum dilatlion shown on the dilation
charts before the prescribed expanding pressure 1s reached the
pressure shall be relleved, the apparatus disassembled, and
the stage shall be re- expanded in accordance wilth 3.13.1.2.1.9
after stabilizing heat treatment. In the event the prescribed
pressure 1s reached and because of creep, the dilation exceeds
150 per cent of that shown on the dilation charts, re-expan-
sion after stabilizing heat treatment shall be accompllished 1n
accordance with 3.13.1.2.1.9. Following the release of pres-
sure, 1f dilation has occurred, the bore and outside diameters
shall be determined,

3.,13.1.2.1.7 Remaining stages expanslon process. - The re-
malning stages shall be expanded 1n decreaslng pressure se-
gquence, with the expansion of each stage followlng the proce-
dure outlined in 3. 13 1.2.1.3., Should abnormal dilations
occur in any stage of expansion, dimensions of all stages shall
be redetermined for required values. After all stages have
been expanded and after the release of pressure the bore
diameters shall be determined at one-inch intervals throughout

the length. The exterior diameters at the measuring points
and the overall length of the material shall be obtalned. The
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material shall be checked for runout 1n accordance with the
applicable drawings.

3.13.1.2.1.8 Stabilizing heat treatment. - The expanded
materlal shall be subjected to a stablllzing heat treatment
after radilal expansion of all stages or after a stage has
falled to withstand the expandlng pressure. The temperature
and duration of this heat treatment shall be as specifled by
the procuring agency for each individual contract (for refer-
ence see Jeansen's Treatlise on Radlal Expansion). Stabilizing
heat treatment shall be accomplished 1n a furnace to be ap-
proved by prior action of the Naval Inspector, When under-
going stabllizing heat treatment in a verticle furnace, the
material shall be placed in the fiurnace with the muzzle ends

down. When treatment 1is accomplished in a_ furnace by the
radiant heat process, the expanded material shall be placed
centrally in the furnace and the furnace temperature (Pyro-
meter reading) shall be 1ncreased untll the prescribed temper-
ature has been obtained. Only one component at a time shall
be treated in this type furnace. In furnaces of 1indirectly
fired reclrculated sir type, multiple components may be
treated at the same time provided that adequate pyrometer
installatlons and records are made to assure an equal

11
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distribution of heat throughout the furnace. When the pre-
scribed furnace temperature has been obtained, the components
shall be soaked at that temperature for the prescribed length
of time, Following this treatment the components shall be
allowed to cool 1n a place free from draft and then aged for a
period of 48 hours at shop temperatures. The components shall
be indicated for runout after the aglng period. Components
that do not comply wilth the requirements of 3.3.1 shall be
stralghtened in accordance with 3.3.2.

3.13.1.2.1.9 Re-expansion of deflclent stages. - Those com-
ponents which falled to withstand the prescribed expanding
pressure for any expansion stage shall be re-expanded follow-
ing stablliizing heat treatment. The defliclent stage of the
material shall be subjected to the maximum pressure attalned
during the preceding attempt to expand that stage. Dilatilon
shall then be determined. If abnormal dilation has not oc-
curred the material shall be checked for additional permanent
set, In the event additional permanent set has occurred, the
material shall be subJected to further stabilizing heat treat-
ment 1in accordance with 3.13.1.2.1.8 and again re-expanded as
specified above until the material wilthstands the maximum
pressure previously applied without showlng additional perma-
nent set. When this condition has been obtained, bore pres-
sure shall be applled in increments of 10,000 psi, until the
pressure equals that previously applled in that stage.
Further pressure shall be applled in increments of 1000 psi
or less, untlil the total maximum dilation of any cross sectlon,
referred to the original exterlor dlameter of the material,
equals 200 per cent dllation indicated for the prescribed
expanding pressure. Any material, in which any stage, which
upon re-expansion, fails to wlthstand the prescribed pressure
shall be referred to the procuring actlvity for decislon.

3.14 Type ITgun barrels. - Gun barrels of thils type shall
be composed of two or more strength components, assembled by
shrinkage and shall be elther class 1 or class 2. In gun
barrels of thls type, shall not be finish bored, finish cham-
bered, or rifled untll after assembly has been completed.
Sufficlent material must be retalned on the exterior surfaces

of the outer member to permlt finished machining after shrink-
age.

3.14.1 Procedure - prior to assembly. - The bore of the
enveloping cylinder shall be finished to the final dimensions
shown on the applicable drawings. The bore dlameters shall
then be determlined at one-inch intervals throughout the
length. The outside diameters of the enveloped cylinder shall
be turned to the bore dlameters of the enveloping cylinder plus
the shrinkage in accordance with the applicable shrinkage

12
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drawings. The outside dlameters of the enveloped cylinder
shall then be determined at one-inch intervals throughout the
length. All interlor diameters of gun components with the ex-
ception of tube or liner shall be finished machined to appli-
cable drawing dimensions. These diameters shall be determined
at one-inch intervals throughout the length. Sufficlent
material shall be retalned on the exterlor surfaces of the
outermost component to permit finished machining after shrink-
age.

3.14,2 Assembling. - The various processes and methods em-
ployed in assembling the components, except those specified
herein, shall be determined by the contractor subject to the
approval of the procuring agency. This approval shall be ob-
tained prior to any assembly operation. In any assembly in-
volving more than two components the various comp$nents shall
be aasembled on the tube. Whenever a liner 1s required in an
assembly, it shall be the last component assembled.

3.14,2.1 Assembling procedure. - The tube shall be rough
bored and 1ts external diameters machined to the diameters of

[ | | MY S PRy
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applicable drawing. The outslde diameters shall be determined
at one-inch intervals throughout 1ts length and the actual
shrinkage shall be determined. The bore dlameters of the tube
shall be determined for each inch 8f length. The tube's en-

veloping component shall then be placed 1n a2 furnace and sub-
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Jected to heat for a sufficlent length of time to permit the
assembly of the tube with this component., In any assembly
process the temperature of the heated components shall not be
allowed to rise above 800°F, and neither shall they be struck
nor set by means of blows whlle thus heated or afterwards.

When the enveloping component 1s sufficlently heated the tube
shall be assembled with the proper shoulder of this component

‘'in a plt. The heated component shall then be cooled in such

a manner as to insure seatling of the components on thelr
proper bearing shoulders. Thls process has generally been
accomplished by assembling cylinders inside perforated coils
that permit water to be sprayed on the desired areas 1in the
sequence necessary to insure proper seating. The assembly
shall then be permitted to cool in the pit to shop temperature.

After the assembly has cooled, 1f shall be removed from the
pit. The interior diameters df the enveloped component shall
be determined at one-inch intervals throughout 1its length to
determine the amount of compression due to shrinkage. The
exterior diameters shall then be machined to the next envelop-
ing cylinder's interior diameters plus the shrinkage as
specified on the applicable drawings. This process shall be
repeated for each component until all of the components, with
the exception of the liner, have been assembled., The tube

13
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shall then be finished bored to appllicable drawlng dimensions
and the interior diameters determlned at one-inch intervals
throughout 1ts length. The liner shall be rough bored, leav-
ing sufficient materlal at the bore surfaces to 1nsure
stralghtening and finished machining. The exterior dlameters
of the liner shall be finish machined to the interior dlam-~

eters of the tubé plus the shrinkage as shown on the appli-
cable shrinkage drawlngs. Durlng the machining, the exterior
diameters of the liner shall be determined for each inch of
length and the actual shrinkage also determined. The internal
diameter of the liner shall be determlned for each inch of
length. The external surfaces of the liner shall then be
coated with some antlsleze compound such as graphite or
molybdenum disulphide. Plug the muzzle end of the liner wilth
a plug, having three pilpes extending through the bore to the
contact shoulder position and with two entrance and one exlit
connection for cold water, Place the tube assembly in a
furnace, muzzle' end down and subJect to heat for a sufficient
length of time to permit the assembly of the liner. F1lll the
bore of the liner wilth cold water and assemble 1n the tube
until 1t seats. Assemble Jack on breech end of liner and
fasten cold water connection to water "inlet pipe, at the same
time opening the water inlet valve and exit pet cock. Drop
the water level 1n the liner according to schedules prescribed
by the procuring agency to insure selzure of the liner by 1ts
enveloping component(s) progressively from the breech end to
the muzzle. When assembling the liner, precautions .shall be
taken to insure that the ccllar or shoulder of the liner make
contact and remains in contact with the mating shoulder in the
tube as 1indicated on the applicable drawings. Dimensiocons shall
be obtalned both before and after assembly to determine
whether or not contact has been maintained. Unless a smaller
emount 18 speclifled the liner shall not be off shoulder in ex-
cess of 0.02-inch the assembly, i1f otherwise satisfactory,
willl be accepted. Should off shoulder condition of the liner

exceed the amount specifled the procuring activity shall be
notified and all the work discontinued nnnd1no decision of the
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procuring activity.

3.14,3 (Class 1. - The components for this class of gun
barrel are made from unexpanded material the properties of
which are of such a nature as to produce the desired product
without being subjected to radlal expansion.

3.14.4 Class 2. - In this class of gun barrel, one or more

components shall be subjected to radlal expanslon in order to
improve its reslstance to internal pressure. The components

14
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designated on the applicable drawings to be radially expanded
s8hall be expanded in accordance with the procedure outlined
for Type 1 class 2 gun barrels specified herein (See Para.
3.13.1.2 through 3.13.1.2.1.9).

3.15 Type trgun barrels. - Gun barrels of this type shall
be c0mpoaea two or more strength members., The liners of

these barrela can be removed and replaced by mechanical means,
without belng subjected to heat. Components of thlas type may
or may not be radially expanded. These barrels may be elther
Class 1 or Class 2.

3.15.1 (Class 1. - Gun barrels of this class are composed of
tube and llner and no parts are subjected to radlal expansion.

3.15.2 (lass 2. - The gun barrels of thils class shall be
composed of three or more components. All components shall be
assembled on the tube by shrinkage as prescribed for Type 2
(See paragraph 3.14) gun barrels, with the exceptlon of the
liner. The liner shall be the last component assembled and
shall be assembled with dilametrical clearance,

3.16 Workmanship. - Work shall be performed by competent
workmen of the trades Ainvolved. The workmanship shall be such
as to produce gun barrels 1n accordance with the requirements
of the applicable documents.

4, QUALITY ASSURANCE PROVISIONS AND TEST REQUIREMENTS

4,1 General. - General testing and inspection procedures
shall be in accordance with Publication OP 400.

4,1.1 Conditional acceptance. - The inspector at the con-
tractor's plant shall condltlonally accept all gun barrels
which meet 211 the requirements of the contract, drawlngs, and
applicable specifications. This conditlional acceptance shall

not mean that title to the gun barrels has transferred to the

procuring activity, nor shall 1t preclude subsequent rejection
for discovered or developed defects. All components which do
not meet a8ll the requirements within the allowed tolerances
shall be referred to the procuring agency for disposlitlon.

Each such request shall be accompanied by a complete and de-

e &gt P T LT = & Y

talled statement describing wherein the requirements are not
fulfilled, together with the 1inspector's recommendations.

4.1.2 Final acceptance. - Final acceptance of each gun
barrel shall be based on inspectlon establishing satlsfactory
condition after proof firing. Final acceptance shall not be
claimed because of any fallure to discover defects earlier.

15
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4.2 Sam§lin%. - Unless otherwise specified in the individual
apecification for the gun barrel on order, each gun barrel, 1lts
components, and parts shall be individually inspected and
tested for all requirements of this specification, the appli-
cable drawings, and other documents of the contract.

4,3 1Inspection., -

4.3.1 Material. - Prior to any manufacturing processes, the
inspector shall ascertain that the basic material (forgings,
bar stock, castings) of the components that have been procured
under separate drawings or specifications have been 1lnspected,
tested and accepted in accordance with thelr respective speci-
fications and drawings. The inspector shall observe, wltness
and measure any components, operation, or detail at any stage

of manufacture to insure that all requlrements of this specl-

fication are met.

4.3.,2 Visual inspection. - The interior surfaces of all gun
barrels shall be I1luminated and carefully lnaspected to deter-
mine conformance with this specification;, the detall specifica-
tion for the gun barrel on order, and the applicable drawings
of the aforementioned barrel. Plated barrels shall be 1in-
spected before and after plating.

4,3,2,1 Measurements prior to plating. - Stargage measure-
ments of the interlor diameters of the barrel shall be taken
after machining or may be taken after electropolishing as
specified in 3.8.1 as required. These measurements shall be
obtained as directed in the contract, applicable drawings and
documents, or as requested by the procuring agency or Naval
Inaspector of Ordnance, Measurements shall be recorded on
NAVORD Form 2310C.

4.3.2.2 Measurements after plating. - Stargage measurements
of the interlor diameters of the barrel shall be obtailned,
after plating, in the same locations as those taken prior to
plating. These measurements shall be recorded on NAVORD Form
2310C.

4,.3.3 Thickness of chromium deposit. - At each transverse
section, the maximum, minimum and average thickness of the
chromium plating on the top of the lands, on the bottom of the
grooves and in the chamber shall be checked with a "Magne Gage"
or an instrument which performs a comparable function.
Measurements shall be taken on every quarter of the bore at
least every twelve inches, beginning at the 12, 3, 6, and §
o'clock locations (breech time) at the origin of the bore.
Measurements shall be taken on every quarter of the chamber

at least every six inches beginning at the 12, 3, 6, and 9
16
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o'eclock locations (breech time) at the breech face. If
thicknesses of the chromium plate do not conform to those
specified on the applicable drawings, the gun barrel shall be
stripped and replated.

4,3.3.1 Exceptlons. - Thickness measurements in gun barrels
having a tapering depth riflinﬁ cannot be made throughout the
entire bore with a "Magne-Gage" type instrument which requires
guidance by a lug inserted in the rifling groove. The dlstance
from the breech face that can be measured 18 limited by the
location of the point at which the diminishing land height
will not permit passage of the measuring head. In such in-
stances, thickness measurements shall be made with the "Magne-
Gage" up to the point that further passage of the instrument
becomes difficult. In measuring smooth bores however, the
guide shall be removed from the instrument and measurements
taken as indicated in 4.3.3. Thickness measurements 1ln bores
and chambers of gun barrels whose bore size 1s too small to
permit the use of "Magne-Gage" type ilnstruments shall be made
by stargaging the bore and chamber both before and after plat-
ing. In gun barrels having a thin coating of chromium plating
(0.0005-1inch thick) the number of measurements specifled in
4.3.3 shall not be required, but shall be sufficlient to estab-
lish the order of magnitude of the chromium deposit.

4.3.4 Plating inspection. - All gun barrels, plated by the
contractor's process and plating equipment, shall be 1in-
spected as stipulated herein until the process consistently
produces satlsfactory chromium deposits. Thereafter the
plated barrels produced shall be inspected in accordance with
sampling instructions provided by the procuring activity.

4.3.5 Stralghtnesa. - Conformance to the straightness re-
quirements of 3.3 shall be verified before and after proof
firing each gun barrel.

4.3.5.1 Runout. - Each gun barrel shall be inspected for
the runout requirements of 3.3.1.

4.3.6 Measurement. -

4,3.6,1 Type 1 Class 1 gun barrels. - Obtain and record on
NAVORD Form 2310 the measurements required by paragraphs 4 to
4.3.4 inclusive.

4,3.6.2 Type 1 Class 2 gun barrel, -

4,3.6.2.1 Prior to expansion. - Measurements of the bore
diameters shall be taken at one-inch intervals throughout 1lts
length and the outside dlameters at the specified measuring

17
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stations shall also be measured. All measurements shall be
recorded on NAVORD Forms 2310E and 2310F. The bore shall be
visually inspected for material or machining defects. Should
any defects occur, thelr location, slze and description shall
be recorded on NAVORD Form 2310C. In addition the overall
length of the gun barrel shall be measured and recorded on the
aforementioned form.

4.3.6.2.2 During expansion (first stage). -

4.3.6.2.2,1 Normal dilation. - Measurements of the ocutside
dlameters of the barrels shall be taken at the prescribed
measurlng statlions during the application of pressure incre-
ments 1n accordance with 3.13.1.2.1.5, Dilation shall be de-
termined by subtracting the original dlameter before pressure
application from the dlameter when pressure increment is ap-
plied., When the prescribed expanding pressure has been reached
the dilation shall be determined at once. When thils pressure
level has been maintained for five minutes the outside diame-
ters shall agaln be measured. The creep which 1s the differ-
ence between the measured diameter after the pressure level
has been held for flve mlnutes, and the reading at that dia-
meter when that pressure level was first obtained, shall be
determined. All measurements of the diameters at the various
pressure levels shall be recorded on NAVORD Form 2310F and
dilations and creep shall be determined and recorded on the
same form.

4.,3.6.2.2.2 Abnormal dilation. - Whenever the diameter
measurements reveal a dilation greater than 150 per cent of
that shown on the dllatlion chart in the detall specifilcation,
this measurement shall be recorded on NAVORD Form 2310F. 1In
the event prescribed pressure 1s reached and because of creep
the dllatlon exceeds 150 per cent this measurement shall be
recorded on NAVORD Form 2310F. On completlon of stabllizing
heat treatment and satisfactory application of desired pressure
level the outslde dlameters at the proper measurling station
and the bore diameters shall be measured at one-inch intervals
throughout its length and recorded on NAVORD Form 2310F.

4.3.6.2.3 Remaining expanslon stages. - Measurements shall

be recorded after each pressure increment during the remalning
expansion stages in the same manner as for the first stage of
expansion. On completion of the expansion process and the re-
lease of pressure the bore diameters shall be measured at one-
inch 1ntervals throughout its length and recorded on NAVORD
Form 2310E. The outside diameters shall be measured at the
prescribed measuring stations and recorded on NAVORD Form

18
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2310F, with the dilation and creep also entered, The measured
overall length shall be entered on the aforementioned form.

In addition, the material shall be checked for runout in ac-
cordance with the applicable drawings and documents.

4.3.6.2.4 Stabilizing heat treatment. - During the stabiliz-
ing heat treatment after radial expansion, the pyrometer read-
ings of the furnace shall be recorded on NAVORD Form 2310 wilth
the length of time the gun barrel was socaked at this tempera-
ture., The gun barrel shall be indicated for straightness after
the aging period.

4.3,6.2.5 Re-expansion of deficient stages. - Measure the
outside diameters at the prescribed measurlng stations after
material has been subjected to the maximum pressure obtalned
during the preceding attempt to expand that stage. Record
these dimensions on NAVORD Form 2310F., Determine dilation.
If abnormal dilation has not occurred check for additional
permanent set. Repeat this process until material conforms to
the conditions of 3.13.1.2.1.9.

4,3,6.3 Type IIClass 1 gun barrels. -

3.6.3.1 Prior to shrinkage. - Measure the overall length
of the envelopling and enveloped cylinders., Record these
measurements, names and forging numbers on NAVORD Form 2310D
for both cylinders. Record the shrinkage sheet Drawing number
and revision letter on the aforementioned form.

4.3.6.3.1.1 Enveloping cylinder. - Stargage the finished
bore diameters at one-1inch intervals throughout 1its length and
record the measurements on NAVORD Form 2310D, Measure the
distance to the bearing shoulder and record 1t on the above

named form.

4.3.6.3.1.2 Enveloped cylinder. - Measure the outside diame-
ters of the enveloped cylinder at one-inch intervals through-
out 1ts length in the same locations as was done for the
enveloping cylinder. Subtract the enveloping cylinder dlame-
ters from the enveloped cylinder diameters. Enter the re-
malnder as actual shrinkage on NAVORD Form 2310D. Enter from
the applicable shrinkage sheet the prescribed shrinkage and
allowed variation on the above mentlioned form. Record the
bore dlameters at one-inch intervals throughout 1ts length for
the innermost cylinder in the proper column on Form 2310D.
Measure the distance to bearing collar and record 1t on Form
2310D.
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4.3.6.3.2 After shrinkage. - Measure the enveloped and en-
veloping cylinders overall lengths and determine the change 1in
length of these cyllinders from before shrinkage. Enter the
differences as the change in lengths for these c¢ylinders on
NAVORD Form 2310D. Determine the relationship of the breech
faces of the two cylinders 1n order to evaluate the seating of
the bearlng shoulders. Stargage the bore dlameters at every
station stargaged prior to shrinkage. Enter these measurements
on NAVORD Form 2310D in the proper columns., Subtract the
final measurements from the original bore measurements and
enter as compressions in the preoper cclumns on the aforemen-
tioned forms. Obtain and record on NAVORD Form 2310 the
measurements requested in paragraph 4.3 to 4,3.4 inclusive.

4.,3.6.4 TypeIl Class 2 gun barrels., -

4.3.6.4.1 During manufacture. - Gun barrels of this class
shall be measured and their dimenslons recorded cn NAVORD Form
2310 1n accordance with paragraphs 4 through 4.3.6.3.2 in
thelr entirety.

4,3,6.5 Typell Class 1 gun barrels. - Gun barrels of this
type and class shall be inspected 1n accordance wilth the pro-
visions of paragraphs 4 to 4.3.4 inclusive. In addition, the
exterlor dlameters of the liner and the infterlior diameters of
the tube shall be measured at cne-inch intervals throughout
thelr lengths and recorded on NAVORD Form 2310.

4,3.6.5.1 Typell Class 2 gun barrels. - Gun barrels of this
type and class shall be inspected in accordance with para-
graphs 4 to 4.3.4 inclusive and 4.3.6.3 to 4.3.6.3.2 inclusive.
The liner and tube shall be measured and the dimensions re-
corded as specified for TypeIll class 1 gun barrels,

4.4 Packing and marking. - The inspector shall ascertain
that all parts are properly packed, marked and ldentified in
accordance wilth the detall specificatlons, applicable drawings,
and documents of the gun barrel on order,.

4,5 Tesats. -

4.,5.,1 Unplated éreas. - Suspected unplated areas whilch can-
not be defé%ﬁTﬁéa‘By VvIsual 1nspection shall be tested by

cleaning the areas wilith a sclvent to remove grease and then
swabblng with a solution containing 13.4 ounces per gallon of
copper sulphate (CUSO .5 H 0) and 20 drops per gallon of
sulphuric acid (95 pe% cent) Deposits of copper indicate
that the surfaces are not covered wlth chromium. Any copper
sulphate solutlon remalning in the bore after the test shall
be removed immediately by wiping with a wet cloth or cotton
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and the bore dried. Copper deposits shall be removed from
the test areas. In the event unplated areas are discovered
the gun barrel shall be deplated and replated.

4,5,2 Proof tests. - Each gun barrel submitted under the
condltional acceptance provisions of 4.1.1 shall be test fired
at proof pressures. Proof tests shall be specifled by the
procuring activity and shall be conducted at a proving ground
deslgnated by this actlvity.

4.5.,2.1 Post proof inspection and acceptance. - Each proof
tested gun barrel shall be inspected in accordance with ac-
ceptance inspection procedure and classifications of defects
provided by the procuring activity, or, according to such
alternative acceptance inspection instructions as are provided
by the procurlng activiiy.

4.5.3 Resubmlssion of rejected gun barrels. - Gun barrels
rejected by the post proof Inspection may be reworked to
correct defects and may be resubmitted for reinspection only
with express approval of the procuring activity.

5. PREPARATION FOR DELIVERY

5.1 Preservatlon and Packaging. -

5.1.1 Level B. - Unless otherwise specifiled 1n the contract
order or the 1Individual gun barrel specification, gun barrels
shall be preserved and packaged in accordance wlth Ordnance
Publication OP 1105,

5.2 Shipping Instructions. - Unless otherwise specifiled in
the contract, order or the individual gun barrel specification,
gun barrels shall be shipped 1n accordance with Ordnance Pub-
lication OP 1810.

5.3 Marking. - Each gun barrel shall be marked 1n accord-
ance with the requirements of MIL-STD-129., In addition each
gun barrel shall be tagged and stencilled (pailnted) for
identification., The identifying information shall consist of
the mark and modification assignment, the serial number and
the contract or order number.

6. NOTES

6.1 Intended use. - This specification, when used 1n con-
Junction with the drawlngs, specilfication and applicable
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documents of the particular gun barrel deslired, contalns all

the information necessary to procure gun barrels for the
United States Navy.

6.2 Ordering data. - Procurement documents should specify
those items requlred by the detail specifications of the gun
barrel on order. In addltion, procurement documents should
specify a time limitation for the replacement of rejected gun
barrels. The following 13 a suggested schedule for this re-
placement:

Gun Barrels Time Allowed fdr Replacement
12-Inch to 16-Inch 1 year
(inecl.)
6-Inch to 8-Inch 6 months
(1ncl.)
5-Inch 4 months
4_Inch or smaller 3 months

6.3 Superseding data. - This specificatlon supersedes that
portion of Publication Op 400A (GENERAL SPECIFICATIONS FOR THE
MANUFACTURE AND INSPECTION OF GUNS, GUN BARRELS, BREECH
MECHANISMS AND BREECH HOUSINGS FOR THE UNITED STATES NAVY)
pertalining to guns and gun barrels,

Notice: When Government drawlngs, specifications or other
data are used for any purpose other than In connectlon with a
definitely related Government procurement operation, the United
States Government thereby lncurs no responsibility nor any
obligation whatsoever; and the fact that the Government may
have formulated, furnlished, or 1ln any way supplied the said
drawings, specificatlions, or other data 1s not to be regarded
by implicatlon or otherwise as 1n any manner licensing the
holder or any other person or corporation, or conveying any
rights or permission to manufacture, use or sell any invention
that may in any way be related thereto.

Preparing activity:
Navy - Bureau of Ordnance

Custodianas:
Navy - Bureau of Ordnance

Other Interest:
Navy - Y, CG, MC
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