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MILITARY SPECIFICATION

 TOOLS FOR THE PRODUCTION  O F  F I R E  

CONTROL MATERIEL:
GENERAL SPECIFICATION FOR

1 . S C O P E . . . .s P E C I F I C A T I O N S.

1.1 SCOPE. This specification  covers general military 
, , .  .  

requirements for the design and fabrication
of tools required for the manufacture of
fire control materiel.

1.2 Classification. Tools covered by this
specification shall be of the following types
and grades as specified.

Type I -Cutting Tools.
Type II —Punches and dies.
Type III —Forging dies.
Type IV —Die casting dies.
Type v —Molding dies
Type VI Drill jigsu

Type VII —Fixtures.
Type VXII —Patterns
Type IX —Manufacturing gages
Grade A —Large Production runs-

multiple Operations
Grade B —Medium prOdUCtion runs

multipe or single
Operation

Grade C -Small production runs-
single operation.

2. APPIliCABLE DOCUMENTS

2.l The following documents, of the issue
in effect on date of invitation for bids or
request for proposal, form a part of this
specification to the extent specified herein.

.

MIL-I-45208 —Inspection Require-
ments, General
Specification for. .

MIL-D-70327 —Drawings, Engineer-
ing and Associated

STANDARDS .
M I L I T A r Y  “

MIL-sTD-129 —Marking for ship-
ment and storage.

MIL-STD-130 -Identification --
ing of U.S. Mili-
tary Property.

MIL-STD-1243 —Engineering Draw-

MIL-STD-1244 —Lists Associated
with Engineering
Drawings.

(Copies of specifications,  standards,
publications by suppliers in connection with

rocurement functionsspecific p
from the procuring activity Or
contracting off icer.)

●M GeneraL

.

31.1. Material. The materials used in the 
fabrication of these tools shall be selected
on the basis of those best suited to meet the
detail requirements.
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3.1.3. Grade C tools.  Tools  in this grade
‘ are only required  to produce small quantities

of parts such as R and D work.  Low cost, data
simple design, single operation shall be the

characteristics of this class. Grade C
tools are usually scrapped at the completion
of the contract.

3.1.4 Drawings.  Drawings shall b e pre-
pared in accordance with specification MIL-
D-70327, Standard MIL-STD-1243, and as
Specified  herein for all Grade A and Grade B
tools.  Drawings are not required for Grade
c tools or commercial tools such as  tape.  3.1.4
dies and reamers.

3.1.4.1  Class and type.  Drawings shall be
class 1, Grade 2 detail assembly drawings
with necessary views of assembled tools and
shall be sufficiently definitive to permit manu-
facture by a second source.  Each part shall

number. Parts which cannot be -fully dimen-
sioned on the assembly views shall be de-
tailed and dimensioned separately.

2

‘ Example: T1-09733124A
(c) Name, type, model number and

capacity of machine, when tool is
used on a power  machine. Ex-
ample: Lathe, turret, electrocycle
NO. 1, warner& Swazey, M2620,

, ! !

5 / 8 "  d i a .
(d) End item nomenclature ●number. Example: Range finder

3.1.4. Revisions.  The contractor's produc-
tion tool  engineering activity shall review
all pertinent product engineering changes
made throughout the Iife of the contract and
make the necessary revisions to the pertinent
tool drawings. ●

3.1.4.5  Disposition of drawings. On com-
pletion of the contract, all 0riginal tool draw-
ings procured under this specification shall
be packaged in accordance with section 5 of
Specification MIL-D-70327 ● and delivered to
the GoVernment as directed by the procuring

3.1.5Standard parts. Wherever possible
standard parts such as guide pins, bushings,
etc. shall be used in Crade A and B tools,
Provided they possess  suitable properties  and

Downloaded from http://www.everyspec.com



I

3.1.8  Identification.   Grade A and B tools
shall be engraved, stamped or etched with
the following identification:

(a) Army and munitions command
(b) Tool nomenclature.Tool nomenclature.
(c) Tool number.
(d) Component nomenclature.
(e) Instrument nomenclature.

consist of four parts; Contractor identifica-
tion symbol; Tool category sequence of
operation symbol; Component item drawing
number; and the component draWing re-
vision symbol, if any. The tool number shall

- be assigned by the contractor.
Example: C-t2-A7432561-B.

3.2 Detail requirements.

3.2.1 Type I cutting tools.

3.2.1.l Material.

3.2.1.1.1 Grade A. The material used in this
grade of cutting tool shall be composed of or 
carbide patches, and inserts, or electrolized
high speed tool steel. 

. . 3.2.1.1.2 Grade B. The material used in this
grade of cutting tool shall be composed of
high spped tool steel. In cases where harden-

, (
ing would cause burn  away or distortion of
thin sections, high carbon tool steel shall be  
used.

3.2.2.2 Design.  The following design char-
acteristics shall be incorporated into GradeA and B punches and dies.
3.2.2.2.1 Inserts. Inserts may be used pro-

vided they have sufficient reinforcement and
are locked in place to prevent recoil, rotation,
or any movement  detrimental

3.2.2.2.2 Sections. To facilitate mainte-
nance accuracy and machinability, sectional
punches and dies may be used provided theY
are properly installed and are not weakened
by excessive use of screws and dowel pins.
Sections lacking adequate support, backing,
or conditions that would weaken the die
beyond safe working limits shall not be used.

8
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t h i c k n e s s  o f  t h e  d i e  u n l e s s  o t h e r w i s e

s p e c i f i e d .
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( m i ’ w  b  “

. . ● , a l l o w a b a l e  l i m i t s .   D e c a r b u r i z a t i o n  s h a l l  b e

hardened and ground steel
guide pins and bushings is permitted.

3.2.3 Type III forging dies  Grade A and B.
3.2.3.1  Material.  The steel selected for these

forging dies shall be of a type  which after
heat treatment shall possess sufficient red

~ - ~ ~ w d i t i e h

3.2.3.2 Design. Grade A dies shall be of
multiple cavity design; Grade B dies shall be
of single cavity design.

3.2.3.2.1 Inserts.  Inserts may be used pro-
vided they are locked in place to prevent any
movement. They can also be used to over-
come complicated heat treating conditions.
They should not be used where their applica-
tion would be detrimental

3.2.3.2.2 Sections. To facilitate mainte-
nance, accuracy, and machinability, sections

bling under working pressure. Thin cutting may be used provided they are properly in-

4
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stalled and  are not weakened by excessive which shall
. .. ---- 

not change during the hardening, ... 
use of screws and dowel pins. Sections lack- process, beyond the allowable limits. Decar-
ing adequate support backing or condition burization shall be avoided and all working or
that would weaken the die should be avoided. wearing surfaces shall be stoned or polished.
. . - ,  .  .  

3.2.1 Type IV die casting dies - Grade A 3.2.5  Type V molding dies (for plastic and
and B. r u b b e r  p a r t s . )

L . .  .
. .

3.2.1.2.1. Inserts.  To facilitate maintenance,
inserts may be used provided they have
suf~~cient reinforcement and are locked in
place to prevent any movement detrimental
to the die.  Inserts may also be used to over-
come complicated heat treating conditions
They should not be used where their applica-
tion would be detrimental to the die. , ‘

3.2.4.2.2  Sections.  To facilitate mainte-
nance, accuracy, and machineability, sections
may be used provided they are properly in-
stalled, and are not weakened by excessive
use of SCrewS and dowel pins. Sections lack-
ing adequate support, backing, or Conditions

Strength to resist splitting. The hob shall. . . . . . . . 
h d i k e t A e l m y * a ~ i = y ” : ‘ : “ “  

that would weaken the die should  be avoided. ‘ treating conditions. they should not be used

, .

3.2.4.2.3 Vents.  Vent size shall be sufficient
to allow proper venting but shall not be
excessive to the extent that heavy flashes
would result in excessive deburring opera-
tions. . . ● .

3.2.1.2.4 Ejector. The ejector shall be the
mechanical type. The activation of the ejector
shall be optional, either air, hydraulic, or
mechanical. ,

. . . .
3.2.4.2.5  Alignment. The alignment of the

die shall be maintained to prevent shift or 
pushover while under working pressure.

3.2.4.2.6 Finish. To insure accuracy and to
eiiminate soft skin due to decarburization in
hardening. all cavities and guides shall have
a No. 16 RMS or better. Where grinding is
not practical the steel used shall be of a type

.

where their application would  be  detr imenta l  
t o  t h e  d i e .

cessive to the extent that heavy flashes would
result in an excessive deburring operation.

3.2.5.2.4 Ejector.  The ejector shall be the
mechanical type. The activation of the ejec-
tor shrill be optional; air, hydraulic or
mechanical.

6

Downloaded from http://www.everyspec.com



●
✎

●

MIL-46398(MU)

3.2.5.2.5  Alignment. The alignment of the
die shall be maintaine“ d to prevent shift or
pushover while under working pressure.

3.2.5.2.6 Finish. To insure accuracy and to
eliminate soft skin to decarborization in hard-
ening, all cavities and guides of the machined
molding dies and the hob shall have a No.
16 RMS finish or better. Where grinding

3.2.6.5 Combination of cast iron and ● eeL
Drill constructed of a combination of
cast iron and steel are permitted providededd
they produce acceptable work.

3.2.6.6. Bushings. Bushings used in these
drill jigs shall be made of hardened tool steal
and have a lapped finish.
3.2.7 Type VII fixtures Grade Aand B. . . . . . . —. ..,-

3.2.7.1 Material Fixtures shall be oon-
structed of suitable machine or iron
castings. Where machine steel is used all 
or wearing or bearing surfaces shall be hard-
ened. Where castings are used they  shall be

3.2.6.1 Material. Drill jigs shall be made of hard 
iron castings which shall be of uniform
quality and condition free from all  defects
such as cracks porosity , hard spots, gasholes
or foreign in matter. The scale shall not be
broken or disturbed where machine surfaces
are not required.

3.2.6.2 Design. Grade A drill jigs shall be 
d e s i g n e d  i n  t h e  
piece on one cycke of operation. Grade B

. drill jigs will not be required to drill all holes 
in one cycle of operaticm will require more
than one set up or jig to drill all the required
holes.

Construction. Informing four sides, 
t w o  o f  f o u r
separate plates. Joining sections shall be flat
machined or ground surfaces atttached with
socket head screws and located with hard-
ened dowel pins. The dowel pins shall be a
force at in the through holes and  a slide
fit in the blind_holes. The slide fit of  the
dowel pins shall not be less than one diameter
or more than two diameters in length. Holes
shall be slightly countersunk to prevent false
bearing on joining surfaces. Supports shall

machining where necessary.
Care shall be exercised to prevent the sup -
ports from influencing the jig by  setting UP
undue strain.

3.2.6.4  Alignment-. The alignment of the jig
shall be maintained to prevent shift during
the drilling operation.

6

free from defects such as cracks porosity,
hard spots, gasholes or foreign matter. The
scale shall not be broken or disturbed where
machine surfaces are not required.

3.2.7.2 Design. Fixtures shall be designed
to hold,locate and position the piece for
the necessary machining, operations.

3.2.7.2.1 Grade A. These  fixtures shall be
designed to permit machining from multiple
settings by horizontal and/or vertical index-
ing. The fixture may also be designed as a
multiple fixture permitting the same machin-
ing operations on several pieces simultane-
ously. Class A fixtures shall be automatically
operated.
3.2.7.2.2 Grade B. These fixtures shall be

designed to permit machining from one or
more settings. Grade B fixtures shall be
manually operated.

3.2.8 Type VIII patterns Grade A and B.
3.2.8.1 Material. Grade A patterns shall be

made of metal. Aluminum, bronze, cast iron
or brass may be used, Grade B patterns
shall be made of seasoned mahogany.

3.2.8.2 Design. Grade A and B patterns
shall be designed to produce more than one
Canting in one complete cycle of operation.
Due consideration droll be given to allow-
ances for machining, shrinkage factors, and
proper location of bosses and cereal hales.
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one dimension
 

● at one time, with go ❁■❄ ■❏▼ 
limitations. Grade B manufacturing gages 

shall be designed to measure a  m i n i m u m  o f  c o n f i d a n t . ! ~

one dimension at one time with go and not Inspector until they have satisfac- 

go limitations----- torily passed the applicable requirements of — -. . t h i s  f o l l i n g. .. . . . . . . . . . . 

4.6 Design requ irements. Tool design shall
meet the requirements of Section 3 for the
type and grade of tools specified in the con-

chase order, the* supplier is responsible for. tract. The contractor shall provide a- complete 
the performance of all inspection  

set of drawings for visual inspection of design
ments as specified herein. Except as other-
wise specified, the supplier may utilize his

by theGovernment inspector at the place
of Operation. This inpection shall be per-

own facilities or any commercial labortory formed after the major  problems of produc-
acceptable to the Government. The Govern-

the right to perform any of the
tiom have been recieved and not later than

ment reserves 30 days after reaching maximum production. .inspection set forth in the specification 
where such inspections are deemed necessary 
to assure supplies and services conform to
prescribed requirements.

4.2General requirements. Inspection re-
quirements and procedures  shall be in accord-
ance with Specification MIL-I-45208.

4.3 Material. Material used in the manu-
facture of the tool shall be properly certified
by the contractor to insure compliance with
requirements according to the type and classi-
fication of the tool specified in 3.1.1.

4.4 Drawigs. Drawings shall be visually
and dimensionally inspected for compliance
with 3.1.1. Examination shall be based upon
the quality assurance of Specification MIL
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production required by 
tract for the particular
tool specified.

the com- 4.8 Workmanship. A visual examination of
grade of each tool shall be made to determine com-

pliance with the 3.1.1, 3.1.2, and 8.1.7.

8
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