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M LI TARY SPECI FI CATI ON

TOOLS FOR THE

PRODUCTI ON OF

FI RE

CONTROL MATERIEL:
GENERAL SPECIFICATION FOR

1. SCOPE.

Ss-PPECI FI CATI ONS

1.1 SCOPE. Thisspecification covers general’ mlitary

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

1.2 Qassification. Tools covered by this
specification shall be of the followng types
and grades asspecified.

Type | -Qutting Tools.

Type |1 —Punches and di es.

Type 11l —Forging dies.

Type IV -Bie casting dies.

Type v —Mbl ding dies

Type VI Drill jigs,

Type VI —Fixtures.

Type VXII —Patterns

Type 1 X —Manufacturing gages

Gade A P

Gade B —Medi um prQdUCtion runs
mul tipe or single
Qperation

Gade C  -Small production runs-

single operation.

2. APPI'li CABLE DOCUMENTS

2.1 The following documents, of the issue
ineffect on date of rnvitation forbids or
request for Proposal, forma part of this
specification to the extent specified herein.

ML-1-45208 —+nspection Require-

ments, Ceneral
Speci fication for. .
M L-D 70327 —Braw ngs, Engi neer-
ing and Associ at ed
Lists.
STANDARDS
MILITArY *

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

M L-STD-130 -Identification --
ing of US MIi-
tary Property.

M L- STD-1243 —Engi neering Draw-

. ings. .
M L-STD- 1244 —tists Assqci at ed
wi th Engineering
Draw ngs.

oS RS SEB8 s i comestion it

sU
EpelelCé)rocurementhIE {1 0NS should be obtained
fromthe PrOCUTTNG aCtiVity (O ms directed by the

contracting officer.)

3. REQUIREMENTS

M Gener aL

31.1. Material. The materials used in the

fabrication of these tools shall he selected
on the basis of those best suited to meet the

detail requirements.
FSC 1290




At b

- ur.,.r;: B

j+isic s 4. Downloaded from http;//www.:eyérysp;gc.com’ I R

e

MIL-T- 46398(MU)

8.1.2 Dawu. Gnde A and B tools shall be

3.1.4.2 Title block. The title block on the

with their chss re- drawim shall conitain the following identify-

- .J. T i 2

mutwwmm
special attachments sball not be considerad,
special machines.” The preductive capacity.
nqui‘mfoandeAtools-hallbesped_
fied in the contract.

: &IJJGﬂldeBtoob.Toolsinthismde
shall perform single or multiple operations
over medium production.xams. . All Grade B
tools shall be adaptable to standard machines.

3.1.3. Grade C tools. Tools i n this grade
are only required to produce small quantrtres
of parts such as R and D work. Low cost, data

sinple desrcqn srn%l rfperaron shal| e t hE

chief Chara errs nis class. Gade
tools are usually scrapped at the conpletion
of the contract.
3. 1. 4 Drawings. Drawings shall b e pre-
Bared in accordance Wth s ecrfrcatron ML-
70327 Standard M L-STD- 1243, and as
P%ec ied. herein for all Gade Aa(rm e B
aw ngs are not require ade
tool's (H commercial tools such as tape. 3.1.4
dres and reaners.

3.1.4.1 Cass and type. Drawngs shall be
cl ass 1, Gade 2 detail assembly drawings

ecessary Vi ews of assen‘ole tools and
Mfrall Be suﬁrc\(ently definitive to permt manu-

__.facture by a second source Each part shaII

be Tully Jimensionsd
number. Parts which canno
si oned on the assembly vrevvssha
tailed and di mensroned separately.

M

2

amie: 11- 0'97"3124A '

C) Name, tyype model number and
capacity of machine, when tool IS

used on a power machi ne. Ex-
anple: Lathe, turret, electrocycle
1, vvarner& Swazey, M620,
. 5 / 8" dia.
(d) Ent item norenc) arure
nunber .
am

31.4.3 E‘nmeermg lutc Parta lists and
data lists shall be prepared separate from
the drawing and shall eomply with Stand-
ard MILSTD-1244. ..

3.1.4. Revisions. . The contractor S produc-
tion tool engi neerrnq activity shall review
al| pertinent product engineering changes
made throughout the Iife of the contract and
make the necéssary revisions to the pertrnent
tool draw ngs.

-«-qq&

3.1.4.5 Disposition of drawings. On com-
pletion of the contract, all Ori gi nal t ool draw

ings procured under this specification shall
begpagkaged crjn accordanceF\)rrrth section b of
Sﬂecrfrca ion ML-D-70327 eand delivered t

the GoVernnent as directed by the procurrng

agency (see 6.2).

3.1.5Standard parts. Wherever possible

andard parts such as %rrr de pins, bushi nP

etc. shall be used in Orade A and Bt
Provided they possess surtablepropertres and

Example Range fi nder

quu‘unulu, saau include . ucn m ing mxormnnon
tolll qm‘mfm% (a) Tool nomenclature. Exampie
ntenance. 'l‘urning Fixture.

&Mv,. e AL A d e e by v e Ml A . J’.Mm m;.:“G. fw .
3181 Grude A tools; Tiodls fn this grade . . }Wd!-"l"’form

-shall perform the largest aumber of opara- ‘T spescial oquip-

tions and producs the greAtest nusiber ‘of ' tment and all other tools.

pleces. Whete spécial riachines are required 2. Segﬂenele ;f‘mm Rum-

with the tools, the machine tngether with er; 1, 2, 3 oke.

tha . toolE BECMAL-Crats A= SWBAAEE i~ . & a‘#wwd Ne.:
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'l‘bethndudpartnnm‘beushﬂlhe rd‘dr-
eneadonthetool&nwmp. 'I.
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" anbe specified’ nn the component. drawing; ~ ol
. A ‘and B tools-shal:: o

mwet-the _...._-..gpgg!!!g__'ﬂ_,a_g ' _dnwv m—m-‘ﬂ m

mpmdshdlmmnuin aecnuq wh:lelll MA(BMMNWMM

a.l.v wmarwmupmtn
- in acrordance with bést: toclmaking praetice
ity ~ycith the - mdrnt—mw—
in the contrmet:—~

3.1.8 Identification. Grade A and B tools
shall be engraved, stanmped or etched with

the followng 1dentification: Py
(a) Arny and nunitions command. ‘ground. The-eab-wrustment e fmish shall

» 100l ]no? C|ature
fc) Tool nunber.

Oon‘ponen nomencl at ure.
Ins runent nonenclature

consi st of four part s Oontractor |den fica-

Whouugal;dlwﬂhm h-ut .muanh.

A - - P T

MNm.ofuanubofGndé
- A mnmcmmpm

aa wa o = SOqERIRERTe

tion tsynbol ;nb |ool Ogat egory sequednce of 322 Type Il punches and dies. _
operation symbo onent” item raW|n _ .
nrt)mber anf the connt}))onent draWng r e) 221 Materfal The steel selscted shall be

a type which after heat treatment shall
mmﬂemnthndmndmnimm

toughnass qualities. -
3.2.2.2 Design.  The followng design char-

aa 'Btﬁﬁnilﬁ% 8ﬁd ?ﬁg porated INtO Grade

3.22.2.1 I nserts. Inserts may be used pro-
vided they have sufficient reinforcement and
are locked in place to prevent recoil, rotation,

vision synbol If any. The tool number shaII
“be assigned hy the contract or.

Exanple: G-t 2-A7432561-B
3.2 Detail requirenents.
3.2.1 Typel cutting tools.
3.2.1.1 Material,
3.2.1.1.1 Gade A The material used in this

grade of cutting tool shall be composed of o
carbi de patches, and inserts, or elect rollzed
hi gh speed tool steel.

32.1.1.2 Gade B. The material used in this
grade of cutting tool shall be composed of
I gh spped t ool steel. In cases where harden-
ing woul d cause burn away or distortion of
tt!erljsecttons high carbon tool steel shall be
u

O any mvement et rimental

3.2.2.2.2 Sections. TO facilitate mainte-
nance accuracy and machinability, sectional
punches and dies may be used prow ded theY
are properly installed and are not vveakened
by excessiveuse Of  SCrews and dOV\B| pins.
Sections. | acki n% adequate support, backing,
or conditions that would veaken the die
beyond safe working limts shall not be used.

8
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thickness of the die unless otherwise

by e kb Y shoct s s

32227 Kjector. The ejestsr-shall be a
ho&onturmrhhstbpe. An sjector com-

32228 Akgnmont. The alignment of the
punch and dis shall be maintained to prevent

hang up; shearing, pushover or undue strain -

while under working pressure,

3223 Heat treatment. All wearing sur-
faces of Grade A -and B punches and dies
shall be heat trested to obtain maximum
hardness and stil retain sufficient tou.
mg‘ﬁ l'd‘d't chipping, cracking, or crum-

b
4

" L_ e _
shall be of a type which shall not change
m i ! w b
.,allowabale Ilimits. Decarburization shall be

!' Wmaheorm”muﬂominomwch

=e.amemuﬂy hardened and ground steel

rking pressure. Thin cutting may be used provided they are propérly in-

ey
, -
g: :
= %
2 O

‘mﬁamgumml.mwmm s

abar D o . _. ..

. wmmmmneamm
dies shall perform multiple operations in one
cycleormmuinthocuedpmm-
Bive dies. Ume B punch and dies shaii

and may copsjst of a family of punches and
dies to eouiﬂete the required operations. t

3.8.8.8 Die sets. The use of commercial die
sets shalt ‘be permitted provided the proper
mdolndnhnﬂm%' Used die

pets urenot ‘permftted.
3.2.2.9 Mmmdwiam.'rhemeof

gui de pins and bushings is permtted.
3.2.3 Type I11 forging dies Gade Aand 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 [ e h

3.2.3.2 Design. Grade A dies shall be of
mil tiple cawtg/ design; Grade B dies shall be
of single cavify design.

3.2.3.2.1 Inserts. Inser S rray be used pro-
vided they are locked in (g) ace f reven any
movenent . y can also be use to over-
conme conpl|cat ed heat treating conditions.
They should not be used where their applica-
tion would be detrimental

3.2.3.2.2 Sections. To facilitate minte-
nance, accuracy, and machinability, secﬂons.
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dies” sliould be of a'type which After hqt_‘
. treatinent  has  suffigient hamdanls ,

stalled and are not weakened by, excessive which shall not

use of screws and dowel pins. Sections Iack-
ing adequate support backln? orcondi tion

t hat Would vveaken the die should be avoi ded.

3.2.1 Type |V die casting dies - Gade A

and B.

MIL=T-16398(MU)

change during the hardening

Brocess beyond the allowahle |imts. Decar-
urization shall be avoided and all working or

wearing surfaces shall be stoned or polished.

3.2.5 Type V- molding dies (for plastic and
rubber parts.)

strength to resist hgnt checking.
- 8848 Devign: GradeAdiudnﬁ beof

2121 [ NSErts.  To facilitate maintenance,

inserts may be used provided they have
suf~~cient reinforcement and are locked in
place to prevent any novement detrinenta
to the die. Inserts may also be used to over-
cone conplicated heat treat|n% condi tions
They shoul d not be used where their app||ca
tion would be detrinmental to the die. ,

3.2.4.2.2 Sections. To facilitate mainte-
nance, accuracy, and nach|neab|||ty sections -
may be used prOV|ded they are properly i n-

stalled, and are not weakened by excessjve
uwofxmmmdmmlmm Sections |ack-
ing adequate support, backing, or Conditions
that would weaken the di @ shoul'd be avoi ded.

3.24.2.3 Vents. Vent size shall be sufficient

to aHom/propervenUng but shall not be
excessive to the extent that heavy flashes
woul d result in excessive deburr| ng opera-

tions.

3.2,1.2.4 Eector. The ejector shaII be t he
mechani cal t{pe The activation of the eJector
shal | be optronal, either air, hydraulic, or
mechani cal .

3.2.4.2.5 Ajgnment. The alignnent of the
die shal| be maintained to prevént shift or
pushover while under working pressure.

3.2.4.2.6 Finish. To insure accuracy and t
eiimnate soft skin due to decarburization |n
har deni ng.

a No. 16 RMVB or bett

Were %{|nd|ng IS
not practical the steel used shal

e of atype

for theas ~

: : ‘A~€ﬂaes4!:h¢s:ﬁu&ib=v
nf.singhmtym :

a|| caV|t|es and quides shall have nechan|ca| t%pe The activation of

hdiketAelmy™* a~|—y

- 3.2.5.1 Mackined wmolding dies. Where
molding dies are produced by the machining
process, the steel selected shall retain its
accuracy after heat trexitinent and be able to
take the roqmrod ﬁnuh.

31.2.:; Dmpn.GradeAdluMhoftho
multiple cavity . Grade B dies shall be
~of the single mm

" 3ITBZT Freérts. Tofaﬂt-hmaﬁ:tme
mmhwmmmmwwm
die’ provided 'they have sufficient reinforce-
ment and are Jocked in pisce to prevent any
movement detrimental to the die. They may
aiso.be used to ‘oomplieated heat

treating conditions. they should not he used
where their applicatimw ould be detrimental

t o t he die

‘8.2.5.2.8 Sections. To facilitste mainte-
nance, accurscy, and machinadfifty, sections
may be used in the machined molding die
provided they are properly installed and are
not weakened by excessive use of screws and
dowel pins. Sections lacking adequate sup-
port, backing, or conditions that would
mkenthedh:houldhoaw

3.2.5.23 vamdulhanbomﬂiciut
to allow proper venting but shall not be ex- .
cessive to the extent that heavy flashes woul d
result in an €XCESSIve deburring operation.

3.2,5.2.4 Ejector. The ejector shall be the
the ejec-
hydraullc or

tor shrill be optional; air,

mechani cal .
6
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32525 Alignment. The al i gnnent of the
die shall be maintaified to prevent shift or
pushover while under working pressure.

3.2.5.2.6 Finish. Toinsure accuracy and to
elimnate soft skin to decarborization n har d-
ening, all cavities and guides of the machined
mol FéNnt dies and the hob shall have a No.
16 f

practical,-the-steal-used shall -be-of - the
" type which shall not chiinge duitng the hai#d-
ening process, beyond the allowable limits.
Decarburization shalf be avoided and all work-
ing or wearing surfaces shall be stoned or
polished.

328 Type-VI drill§ips Crads A ung B:

- 3.2.6.1 Material. Drill igs shall be made of hard
iron castings which shall be of uniform
guawtg and condi tion fre% fromall defe?ts
uch as cracks porosity , hard spots, gasholes
or foreign in matter. The scale Shal | not  be
broken or disturbed where machine surfaces
are not required.

3.2.6.2 Design. Grade A drill jigs shall be
designed in, the
piece on one cycke of operation. Gade B
. Qrill jigs will nof 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.

8248 Construction. Informng four sides,
t w o o f f o u
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 inthe blind holes. The slide fit of the
dowel pins shall ot be less than one dianeter
or nore than two diameters in length. Holes
shall be slightly countersunk to prevent false
bearing on joining surfaces. Supports shall

MAChi ni ng where necessary.
Care shall Dbe exercised to prevent the sup -
Borts frominfluencing the jig by setting w
ndue strain.

3.2.6.4 Algnment The al i gnment of the jig
shal | he maintained to prevent shift during
the drilling operation

6

inish or better. Were grinding

3.2.6.5 Combination of castironand ® eeL
Drill constructed Of @ comnbi nati on of
cast iron and steel are pernitted 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 VI fixtures Grade Aand B.

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

magde of i ty and copdition,
free fronﬁe ecfs such as cracks porosn%/,
hard spots, gashol es or foreign matter. The

scale shal| not be broken or disturbed where
machine SUr faces are not required.

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

3.2.7.2.1 Grade A. These fixtures shall be
designed to permt nachining from nultiple
settings by horizontal andior vertical index-
ing. The fixture may also be designed as a
multiple fixture Per mt1ing the Same nachi n-
Ing operations on several P|eces simul t ane-
ously. Qass A fixtures shall be automatically

ted,
0p3?r2.7e.2.2 Gade B. These fixtures shall be

designed to pernit mchining from one or
more settings. Gade B fixtures shall be
manual |y operated.

3.2.8 Type VIII patterns Grade A and B.

3281 Material. Grade A patterns shall be
made of netal. Alumnum Dbronze, cast iron
or brass may be used, Gade B patterns
shal| be made of seasoned mahogany.

3282Design. G ade A and B patterns
shal| be designed to produce nore than one
Canting in one conplete cycle of operatjon.
Due consideration droll be given to allow
ances for machining, shrinkage factors, and
proper location of bosses and cereal hal es.

3.2:9 Type IX manufacturing pages Grade
A and B.
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3.2.9.1 Material. The materie! used in
. Grade . A guges shall be a suitable machine
steel  Bearing surfuces, wear plates and
wear points shall be made .of either carboloy,
chromium, tungsten, or diamond. Gx;ude. B
" " gagés dhudl be made of stitdble michine steel.

i surinces; wear: [pivbER, And WeAr ...

Benring
froints’hall bé made of high catbon steel

DR gm”p‘“” . -Crade. .41 ;
guges shall be designed to re more than
l_ﬂﬂEdW_EHS\DHt_ bato&etimeB,Wltf P OaOn0y
Imitations. n rin
shaW Be Aespgsned toarregsure rza i ii i rtj m : ogfagf i
one dimension at one time with go and not
go limtations-----— - .

3 8.

and B gages shall be equal to 109¢ of the
tolernnce .specified by the part drawing. . To

insure compatibility, the gages shall meet .
i ified .on. the gage draw-.

ings. .

4. QUALITY ASSURANCE PROVISIONS

T 44 itesponsibﬂity_ for inspection. Unless
otherwise specified in the contract or pur-
. chaseorder, the* supplier is responsible f or .
the performnce of all Inspection
nents as specified herein. Except as other-
wise specified, the supplier may utilize his
own facilities or any
acceptable to the Governnment. The Govern-
ment reserves the right to performany of the
inspection set forth in the specification
where such inspections are deemed necessary
to assure supplies and services conformto
prescribed requirenents.

4.2General requirements. Inspection re-
quirements and procedures shall be in accord-
ance with Specification MIL-I1-45208.

43Material . Material used In t he manu-
facture of the tool shall be proper|y certified
by the contractor to insure compliance with
requi renents according to the tépe and classi-
fication of the tool specified in3. 1.1

4.4 Draw gs. Drawings shal |l be visually
and dinmensional ly inspected for conpliance
with 3.1.1. Exanination shall be based upon
the quality assurance of Specification ML

o o s

torily passed the applicable requi
T t h'i s f ol |
3.29.3  Atcirrey. The toleranceof Grade A - ‘

comercial labortory forne

MIL-T-16398 (MU)

D-70527, applicable to Grade 1 drawings. The

_following inspection requirements and proce-

dures shall aiso:be performed to determine
acceptance of compieted drawings:

| Chasdrposiatie || e, peiv. " Kistheqd of Inapection
-Format'and size i} . 8.0.41 (BME)—Standard
qpmespbte T e e - ensuring Bquipment

Title block ....,..B142 - Vissal
Engineering lists ..314.3 Visval
Disposition ..y .s.--3.145. Visual .
i Fimal Fihlﬂ:tgzgpﬁlnnc of
%a.'-:‘ drawines shall be withheld by the Cov-
nfrdantifspector until they have satisfac-
rements of
L l..n g
' cent before acoeptance, Defective
-~ parts shall be replaced.
(b)' Approved drawings shall be initialed
o o imdhe approved block of the draw-
ing by the Government inspector
_Jprior to final acceptance.

4.6 Design requremnts. Tool design shall
meet the requirenents of Section 3 for the
type and grade of tool s specified in the con-
tract. The contractor shall provide a complete
set of drawings for visual inspection of design
by theGovernnent inspector at the place
of per?tion. Thhs | npection shall  be é)de -

after the major problems of produc-
tiom have been recieved and not |ater than
30 days after reaching maximum production.

4.7 Acceptince inspoction.

4.7.1 Tools. Each tool shall be ins at
the place of operation in accurdance with the
requirements specified in par. 8.1.8 and 32
for the classification and type specified. The
tool shall be acceptable when the Govern-
ment inspector has witnessed the tool in
operation and is satisfied that:

(a) The tool is producing acceptable
work to the dimensions specified
and within the working tolsrances
and other applicable requirements,
such ns notes shown on the com-
ponent part drawing.

(b) The tool is capable of producing at
least the minimum guantity of-

.

7
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Produc ion reqUI red by the com 48W rk qnsm visual examination of
ract for the particular grade of eacht e to determne com-
tool specmed p||anceW| hthe31 12 and 8.1.7.
(c).The tocl has been subjacted to in- ' :

" tod B rs Mnrﬁm'ﬂnﬂnﬁﬂa-
- nl: I -H-:ndﬂ!g mﬁm ot tion M?‘wﬁr«m th
"“"ﬁ hlm oremphanee 318 con-
_ this & cation. ‘ ~ formmnce mth the tool dtamnp as ;peuﬁed

| &?zm.mm-;"-w“ .

G ' . tain that

u«m«mmmmm-

.- tendede-aud meet. the reauirements.of par.
-4.7.1-and.ihe Lollowing--eontrel- factores— - .-

(2) That ths dimensions and tolerances

and .other pertinent information -

. amd specifications indicated on e
- leel- drewings ars compatible with
-the tool.
(b) That the drawings are true repre-
sentations of the actual tools in
(c) That the drawings have been in-
.. . tpected _for completeness xnd
technical accuracy, legibility, re-

moducih’hty and clarity of design

to manufacture the tool.

(3) That.the drawings have the proper
identification information in ac-
cordance with the requirements

.. Jpecified in par. 3.1.4,

‘Custedian: v
' Army-—-MU

s.pnﬁrmaﬁonmmmmw -
mwmm
ﬁmudmnﬁnzmunmﬁedby
thecontmct (aee 82). . ..

O A e et I Y S e v o e e

6. NO'I‘ES

6.1 Intended use. 'r!us spedﬁmtion is in-
“tended Tor the nrueummant of todls required

for the' manufacture ‘of ‘fire control tumu.
6.2 Ordering data. Procurement documents
should specxfy the following:

(a) Txtle. number and date of this speci-
fication.

(b) Quantity of tools required. =z

(c) Quantity and type of drawing sets
reguired ‘

(d) Grade of tools required, A, B, or C.
(e) Levels of packaging and packing re-
-~ {2) - Disposition of tool drawings.
' (g) Applieatls packaging ‘instruction.

Preparing activity:
Army—MU
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