
I.--EEJ
MHATD-NY76A(AT)
~

MIL-STD-187WW
29 April 1983

NITRIDUIG, GASBOUS ATMXPHBRE
PROCESSING FOR

--

AMSC N/A ARM mm

~- Appruved for pblic releese; distribution is
. .

Downloaded from http://www.everyspec.com



MIH3TP1876A(AT)

1. TM8 Military standard ie for me by the U.S. AnnY
Tank-Automotive ~, De~t of the AmY, and i8 availale for w *
all Departments and Agencies of the M partment of Ibfenae.

2. Beneficial ccmments (~ tions, additionf5,deletions) end any
mrtinent data which may be of use in improv~ thiS docmsnt should be
addmaad to: U.S. Amy Tank-Au~tive-~, ATTN: MsTkGDs, warren,
Ml 4B397-5000, by using the 8elf-addre88ed Stmdmdkation ~t
Imprmemnt Proposal (DD Foxm 1426) appearing at the end of this docment, or
by letter.

3. The procedure covered in this standard
for the procass of

Pi&e acceptance criteria
gaeeoue a~plkere nitriding- The requi~t8 -

presented in a self-contained f oma.
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1.1 EWJJCma. l?heprpos eofthisdocuwntis toensurepmcdums and
parts meet prescribed nitriding, mmhinhg , and heat treatacultreqdmamts.
I?itri* is intended for use uhere high surface hardneas andhi@l Wear
resistance ia required on parts.

1.2 &xU10. This standard covers the requirenmts for gaseou9 ataoel?hem
nitriding of airoraft quality steel parts and in-process beat treataent and
machining oparation8.

1.2.1 ~ . This standard does not deal with glow discharge or
mssure nitridi.ngnor ths nitriding of stainless steels.

L

-

1
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2. APPLICABLE KWHENTS

2.1.1 ~ The following
specifications, standards, and handbooks fom a IN& of this document to the
extent specified herein. Unless otherwise specified, the iesuee of these
doomsnts arethoseliutedin theismaeo fthelkpmtmm t of Ihfanse Index of
Specifioati.onsand Stmdards (DODISS) and eu@ement thereto, Cited in the

solicitation (see 6.2).

SPECIFICATION

MILITARY

XIL-H-6675

STANMRDS

- Heat Treatment of steel.

MILITARY

l!lIL-sTD-1949 - Magnetic Particle Ins=tion.
MIL-STD-40002 - Heat Treatment Coding System, General.

(Unless otherwise indicated, copies of federal and military
specifications, standards, and handbooke are available fmm the Commnding
Officer, Navy Publishing and Printing Service Office, Code MM M/F DOMSP,
700 Robbina Avenue, Philadelphia, PA 19111-5094-)

2.1.2 dr~ ..

following other Govermsnt d~ts, drawings, and *licatione form a part
of thie ~t to the extent specified herein. Unlees otherwise epecified,
the issues are those cited in the solicitation.

tllPEM-6061 - H&al Texturizing, Procese for-
MIPD-G-6920 - GearB, Material Acceptance Criteria for-

(Copies of MIPD specifioations and standmde may be obtained fm the
U.S. Amy Tank-AuZtive l%mand, A’ITN: AMSTA-GIE, Warren, MI 46937-S000-)

2-2 ~ The following dommente form a part of
this document to the extent specified herein. Unless othemiee epecified,
the ieeues of the dommmte which are DoD adoptd are those listed in the
issue of the MIDISS cited in the eolicitation- Unless otheruise reified,
the issues of documents not listed in the IKIDISSare the issues of the
documents cited in the solicitation (eee 6.2).

2
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SOCIETY OF AUTOtOTIVE

SAEmudarded

ME J415

MS 2418
Am 2480
Am 2485
MS 2750
Ans 6322

AMs 6415

Am 6470

AMs 8471

Al% 6475

MIL-S’I%1678A(AT)

RNGINXRS, INC. (SAE)

recoimwnded practioea

Ikfinitione of Heat Treating Teme,
Information Report.
Co-r Plating.
Phosphate Treatment, Paint Baae.
Block Oxide Coating.
-tv-
Steel Bars, Forgings, and Ringe 0.50Cr-
0.55Ni-O.25t90(0.38-0.43(2)(SAE 8740).
Steel Bare, Forginge and Tubing 0.80Cr-
1.8Ni-o.2mo (0.36-O.43C) (SAE 4340).
Steel Bars, Forgings md Tubing, Nitriding
S*1 l-6cr-o.35Mo-l-lAl (0-38-O.43C).
Steel Bars, Forginge and Tubing, Nitriding
Grade 1.6cr-o.35Mo-l.2AL (0.38-O.43C)
Comnmable Electrode Vacuum Melted.
Steel 8a.ra,Forgings and Tubing. Nitriding
1.1Cr-3.5Ni-0.2&lo~l.25AL (o.2i-o-28c).

(Application for copies should be addrmmed ta the Society of Automotive
~hr8, 400 Commonwealth Drive, Warmndale, PA 15096.)

AMERICAN SOCIETY FOR METAIS (ASM)

Properties and Selection of Metals, Volume 1, 9th Edition.
Heat Treating, Volume 4, 9th Edition.

(Application for copies should be addreseed to the Amerioan Society for
Metals, Metals Park, OH 44073.)

AMERICAN SOCIEI’YFOR TESTING AND MATERIALS

ASME3

ASTM E18

ASTM x44

AsTrlE384

As’m E407

Standard Methods of Pre-ation of
Hetallogra*ic Specimens.
Standard Test Methods for Rockwell h.rdnem
and Rockmll superficial Hardness of Metallic
Materials.
Standard Definitions of Term Relating to Heat
Treatment of Metals.
Standard Teat Method for MicrohaAneas of
Materiala.
Standard Test ?$ethodefor Microetchti Metals
and Alloys.

(Application for copies should be addreseed to Americen Society for
Testing and Materials, 1416 Raoe Street, Philadelphia, PA 19103-1137.)

(Non-Government standarda and other publications are normally available
from the organization that prepare or distribute the documents- These
documents aleo may be available in or through libraries or other
informational services.)

3
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z-3 ~. In the event of a conflict lmtween the text.of
this docment and the referenoea cited herein, the text of this docuumt
takes precedence. Nothing in this doaaent, however, eupereedea applicable
lam and regulations unless a specific examption haa been obtained.

-

4
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3. DEFINITIONS

3.1 ~. Dissociation is the process by which a chemical
~ ~-e into the simpler cmponenta of the Chical cmpound.

For example:

2 Vollmea N& + Heat —> 1 Volme Nz + 3 Vollaee &
(25x by volume) (75% by Volme)

3.2 nm~ Continuous grain
~ fitri~ =-k is a contixuaouefilm of ~trides enveloping a grain.

3.3 b. Ih3finitions of terns relating to heat tmataent (gas
nitriding) are covered in nmeroua documents- The most am~iate sources
are thoee shown in SAE-J415, AS’IM-344,and A&4 Volume 1, 9th Edition.

L.

5
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4. GmKRAL RmrIRRmrrs

4-1 MuixmIk-

4-1-1 ~. The nitriding furnaoes ehall consist of
suitable ~EJ mimed with sealed retorts to contain the gaeeous
atwaphere and euitable devices to adequately maintain oontrol of the
diaeociated ~a. The nltriding furnace shall be capable of heating all
= of the nitriding load unifomly wI* a tolerance of *1O degree
Centigrade (*) and producing a nitrided caee of unifoxm depth and &ogen
content to all parte of the load. The furnace shall ~ide means
b~ cklation of furnaoe and retort at908phere8 at all times. lb
furnace shall be oadle of meeting the requirementts of MIL-H-6875 and shall
be equipped with a suitable protective atmomhere to inhibit the oxidation of
~r plated r.wts.

4.1.2 . The dimociator shall be capable of pmduclng
amonia dimmciat ions at reasonable flow rates. Amonia dissociation
~t shall be controlled to an accuracy of 3 percent (1% cannot
maintained).

high

be

4.1-3 ~- All nitriding and heat treatment furnaces
shall be equi~ with autmat ic indicating and reoordi.ngcontrollers.
‘l!hemmmu.piesshall be covered with suitable protective tubes.

4.1-4 An air mssure source
Proviti an air pressure of 140 to 210 kPa kall be requirud for dry
abrasive blasting operations.

4.1.5 Uxkuma. Fixturesshall be of suitable design to support parts
and minimize distortion. Materials eelected for fabrication of fixturea
ehall be capable of withstanding cyclic conditions of gas nitriding process.
Typical alloys selected are type 330 Inconnel or 35-15 cast alloy.

4-2

4.2-1 ~ Unless othexwiee specified, all forginga
to be processed shall be in the &nealed condition aE defined in the
applicable material inatmction sheet oontained in MIkSl!&40002. All
barstock delivered for processing shall be in the condition specified in the
applicable material apecification.

4-z-2 ~. Teat COUPOM ahallbslnade of the
came material and be in the same heat treated condition and shall have
received the same surface preparation (see 4.4.b, c, d) as the nitrided parts
which the tist coupons represent. Shlated gear test coupons and test
coupons for other parts which have nitrided surfaces adjoining each other to
fom an edge (e.g.; apex) shall be in accordance with figure 1. Test coupons
for all other part configurations shall h in accordance with figure 2.
Sufficient qusntity of test samples or test parts shall be distributed within
“the load to represent nitriding condition of the parts-

-

6
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4.2.2.1 ~. Unless otherwise specified, samplesshall be
of the same material as the parts being proomed.

4-2-2-2 ~. Unless otherwise epecified, ~les shall
be approximately the w cross 6ectional - and shape of -a ~ti
-eaaed.

4-2-3 ~- * *it= layer etohing solution
shall be made fresh and used WithiXl24 hours. The SOhlti~ shall ~ ~
with 3 percent nital.

4.2.4 . The copper stripping eolution shall be
-~ at ~ ~rature and ahdl oonaist of 1-8 )siIogr= of chrmic
acid (-tec.hnloalgrade) and 141.7 grams of sulphuric acid (technioal grade) to
3.78 liters of water.

4-z-5 ~. Nital etoh ASTFH407, #’98shall Oonsiet
of 96 percent methyl aloohd (reagent grade) and 2 peroent by Vol- of
concentrated nitric aoid (reagent grade).

4.2.6 ~ The ferricyanide etch AS’I?PB407,#98 shall be
made fresh and used within 15 minutes at 52o to 65oC. The solution shall
consist of 10 grams potaasiua ferricyanide (reagent grade) and 10 grame of
potassium hydroxide (reagent grade) and sufficient water to make 100 ml of
solution-

4.2.7 ~. Aluminum oxide, Al~, 220 mesh shall be used
for dry abrasive blasting opsrations.

4.3 ~ .

4-3-1 ~. Carburization, decarburization, or
oxidation shall not be acceptable.

4.3.2 ~. 6urfaoes to b nltrided shall be as specified
in the engineering drawing.

4-3.3 ~. Case depth ehall be aa specified in the engineering
drawing. ‘he~case depth range for gears maybe ~m
0.076 meters (m) on the top land midway between the two-tooth profiles. The
casedepth range ahallno tapplytotheradiua between the top land and the
tooth profile providiag the gear tooth haa acce@ab lo dimenaiona. Other
areas of the tooth shall meet the engineering drawing case depth
requirements. Refer to figure 3 for tooth nomenclature.

4.3-4 ~. Case and core hardnena shall be as
specified in the engineering drawing.

4.3.5 ~.
. .

For purposes of
traceability, permanent marking shall be performed at all stages of operation
from receipt of raw material to completion of the finished -.

7
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4.4 ..

a

b.

c.

d.

e.

Parts shall k rough machined from forginge and
baretock (mee 4:2.1).
~. Rou@l Mohimad Parteahall be beattraatedta

remnts of table I ae defined in the applicable material
inetmotion sheet oontained in MIL-S’l’&40002.
~. Heat treated parts ehall be aemifi.niah
mchined to render parts free * cartaxrizatlon,
deoarlmu%uttion, ad oxidation.
~. An optional 8trase.relief may be given
to parta to eliminate roaiti machhhg etreeees uad ~t
distortion during nitriding. stress relief shall be to Oonditiom
M, MIL-STD-40002.

. Parts shall be finieh machined to engineering
drawing diDOMiOlM3 hav~ a otook allowanoe for final fiinding-
Opemmiona. stock albwame shall be in accordance ulth table II
for the applicable range into which the maximxn engineering
draAng case depth dbens ion falla.

4-5 ~.

4.5.1 ~ (~ Part eurfacea which are not to he
nitrided ehall be maeked by copper plati& in accordance with MS 2418. The
plate thickness shall be 0.025 to 0.050 millimeter (nmI).

-

Notez When pl.atimgprior to maohining ia a practicable pmodure, all
part surfaces may be plated.

4.5.2 ~.

4.5.2.1 ~V* IaJaaji Vapor degreaae and abraeive blast with dry
aham~ oxide (see 4.2-7)--

4-5-2-2 ~. phosphate treakt ehall be
perfomed in atxordanoe with A?!S2480 to aotivate the eurfaoe on areaa
reuuirimg nitriding- Areaa not XYM5ponding to treatment indicates the
m~ of residual copper which met be removed prior to nitriding.

4.5.2.2.1 ~ The parts shall be prapamd for phosphate
trea~t by liquid honing & acoordanoe With MIPIMT’D-&Ml (8kipPing the
requirement to aluah in oil). Caretil be~rcieedrmtto erode~r
plated aurfacea during the liquid honing prooeaa.

Caution: Care shall be exercieed to en8ure all lxwnished areaa (to
~ nitrided) resulting from poliehing, lapping, or fine
grinding (e.g. breakages) are treated in aooordanoe with
4.5.2.2.1.

Downloaded from http://www.everyspec.com
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4-5-2-2-2 ~- Phosphate treatment shall be performed
h accordance with MS 2480 to activate the surface on areas requiring
nitriding. Areas not responding to treatment indicates the ~e of
residual copper which nust be removed prior to nitriding.

4.6 . Nitriding shall be perfomned as follows:

a. ~~~. Parts and samples (see 4.2.2) to be nitrided
abe.llbe placed in the furnace inmchamsnner *t lb
nitri~ madiam shall have free acoeea to all aroae tobe
nitrided.

b. ~ . All air in the nitriding container ehall have
been displaoed by anmonia prior to heat- * parts over
2040C. An air-free atmos~re shall be majntalned during the
nitriding period, and during cooling to belw 2040C.

c. It till be the reeponeibility of the contractor
b designate k ~r n.ltridlngproceIss[single or double
(flow) stage) and desired total case &@h for the applicable
material. Although table 111 ehowe the double titageprooees
recaruaendedfor the three aluminum bearing steels specified
therein, the nitriding processor could, unless otherwiee
instructed, proceed to use the single stage process- The two
remaining alloy steels MS 6322, and MS 6415 shall be single
stage processed to the required case depth, unless other-wise
apecified.

Note : The time required to go from the firet stage to the second stage
tempmature ehall not he counted as time for either stage.

4.7
. .

ntr~. Capper plate shall be stripped from parts by
immersing im co-r stripping solution (see 4.2.4) and rinsing thoroughly in
water.

Note : Stri~ing dall never be performed by reversing the current in
the copper plating bath nor shall a periodic reverse cleaner or
acid pickle be used after the nitriding owrat ion.

4.8 RakQ- All parts shall be baked at 19@ A 140C for 2 hours aa
soon ae ~sible after stripping-

4-9 ~- White layer shall be evenly rewved
from the nitrided surfaces by abrasive blasting or other ~roved means. The
PFOCOSS ml k- sufficient control to produce a smooth surface with
Uniform white layer removal- ldhensubsequent machining will remove all of
the white nitride layer, the psrts need not be abrasive blasted-

4.10 w (ur~-., . .
Parts shall be final ground to

engineering drawing dimenaione.

Note: Total stock removal from nitrided eurfaces, including white
nitride layer removal (see 4.9), shall not exceed the stock
allowance specified in 4-4.e.

9
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4.11 ~. I~iately after final machining, parte MY be
stress relieved by haati.ngto 19CP f 140C, holding for 2 hmrs, und
followed by air coding.

4.12 When s~ified in the engineering drauing, black
oxide treataent shall-be done in accordance with the requiruwnta of
~ 2405.

cant ion: Unless otbarwieeapprovedby the acquisition activity, wbm
black oxide is reworbd, the blaokoxideehall only be stripped
b mechanical mthods .

4-13 TIM contractor is responsible to
conduct cauplete and sufficient inspect& to ensure:

a. Ccaapliano9with all of the mqui ~te in thie etadard.
b. That dequate traceability exlata for tbe Govex%ment to verify

that the ~ts of w ataZ@=d ham been -t.
c. That tba aanufaoturing facility/uupplier has the capability to

nitriding the itam in confo~ with the process
procedures/techuiquea of this atandard-

-
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5. DB’MLKDRIQUI~

5.1 ~. Soumes, materialk3,equi~nt facilities, and any
charAgeeshall be subject to approval by the acquisition activity. Bach
facility ehall require separate approval for any given configuration.

5.1.1 The contractor shall ensure that
the nitriding supplier is supplying mata;ial that is nitrided in accordance
with this standard ad I& applicable engineering drawing. Evideme of Uuch
cmpli-e

a.

b.
c.
d.
e.

shall be baaed on the following criteria:

Correlation of part *r and serial *r to the original
material lot number, material heat mmber and nitriding load
&r.
Heat treating and nitriding supplier.
Ca8e dupth.
Caee and core hardness.
Case and core microstructure.

5.2 .

5-2.I ~- F~ load ~rature shall be
checked by inserting a calibrated thermocouple within 76.20 mm of the control
themwcouple and comparing temperatures to that of the controlling and
recordti ~tera. Care shall be exercised to prevent the leakage of gas
from the furnace during the test. Checks shall be made at leaet once every
3 months at normal working temperatures with normal charges in the furnace.

5.2.2 ~. Pwometera shall be checked at rwmlar intervals by
nmtsuring the temperature (eee AMS 2750) of the working themmmple uith a
potentimter of knoun ~m-

5.2.3 . he accuracy of test equi~nt used
to determine the micrchardness traverse and the case and core hardnem shall
be checked as often as necessary in accordance with AS’lME18 and AS’lME384 to
ensure the equi~t is operating properly and is calibrated as required.

5.3 -. The follouing tests shall be conducted on the test cuupons
auhittad for the ~of~ furnace load of nitridad parts.

5.3.1 The case depth shall be ~w
either of the two following methti. The micro-hardness survey method Shall
beueedin caeeofanydi~.

5.3.1.1 ~ . Test coupons or part shall be
sectional in accordance with figure 5 and prepared for evaluation in
accordance with ASTM E3. Hardness survey shall be conducted in accordance
with AS1’tlE364 from surface to core ueing indentations. First impression
shall be taken at O-005 m fmxn the surface and progressing in incrmnts of
0.10 rmnuntil the case has been traversed. The case depth is the distance
from the nitrided surface to the point where the maximum of the core hardness
specified on the engineering drawing is obtained. Reccnmaendedload is 500
grams.
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5.3-1-2 ~- The aurfaoe of the applicable test coupon
(P~ d in accordance with 5.3.1.1) shell be etched in 2 percent nital etch
(ASltlE407) solution see 4.2.5 for a time sufficient to renma
microstructure. Theoase depth ehallbe determi.nedby 2 the distance
from the surfaoe to the ~ of the dark band (cue mterial) in the location
specified in figure 4 using a Brinall glass or equivalent.

5-3-2 ~- With * *t sli= ~ ~
2 percemt nital etch 8olution aa epeoified, the tast alioe 8hall be subjected
to a micro—e~hation of the general metallurgical 8tnm’tuZW-

5-3-2-1 ~- The white nitride layer shall h a
~ depth of 0.0127 ~.

5.3.2.2 ~. The case structure shall be tampared martensite
plus unifomly diqmroed nitrides-

5.3.2.2.1 =ZW=dniM
slice of the test coupon pm- in aocordanoe with 5.3:1.1 (eae ASTM E3)
shall be imersed in ferricyanide solution (ace 4.2.6) for ~tely 15
minutes with occasional agitation- The teat slice shall be exadned to
determine the presence of continuous grain boudary nitride network.

a.

b.

5.3.2.3
martaneiti.

Centinuous grain boundary nitride network is acceptable at the
crest of the tooth to the distance D below th crest on oklated
gear test coupons and at the corners of flat test ooupona (eee
figure 4).
Continuous grain boundary nitride network is not acceptable in
areas below the distance D for simulated gear teat coupon or in
areas aorathanl.59 -f- acornar on fkttestcoulmns (see
figure 4). Isolated grains displaying this oondition may be
~ provi= not more than * auoh grains are visible in
a 0.50 = diameter field when viawed at 200 x mg. and not more
than two such grains am adjacent to aach othar-

e~. The core Strllctureshall be teapered

5.4 ~. m follwing taste shall ha oodmted on finiehad
parts to verify conformence to the requirwnents of this standard end the
applicable engineering drawing.

5-4-1 ~- k ~ co~ ~ =~11 ~
dstarminad to verify conformancee to the engineering drawing requiXYments (see
5-4-4).

5.4.1.1 ~- The location for taking hardness checke shall
be as specified in the engineering drawing. Chaoks shall be made in
locationa not detrimental to part integrity When hardness check locations are
not epecified.

12
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5.4.1.2 . Unleae otherwise speoified in the
engineering drawing, Rookwell 30N shall be used to determine the oaee
badness . Ro&?ell HRA shall be used to detensine core hardness. Rockwell
HRCshall beueedaa preference hardinessandehall not beueedto determine
part Conformance.

5-4-2 ~- ~ al ~ ~tic eicle
inspected in aooordanoe with KIL-STD-I.949to verify ~ l~ti in
tllPH6920 . All other part configuration ehall be magnetic particle
inepected in accordance with MIIATD-1949 to
speclfied in other apecifioations related to

5-4.3 W ni~. Parts Shall
presence of white nitride layer, as follows:

verify the aooeptanoe limite
the engineering drawine.

be prepared and inspected for

a.

b.
c.

d-

e-

Mhite layer etchant (a.. 4.2.3) ehall be applied to all nitridad
amaa with a oamel hair brush or by lnmeraion for a period of 5
to 15 eecande.
The etohant shall be removed by waehing with water.
All nitrided a.mas shall b exmined for ~eenoe of white
nitride lsyer. Surfaoes free from white nitride layer shall
react with the etchant to produce a emutty black eurface-
Unless otherwise specified in the engineering drawing, there
shall be no evidence of white layer exoept as follows (see 4-9).

(1) QaaaJ_gg. After abraaive bleating, traces of white
layer shall be permissible only on the top lend area
excluding the radius between the top land area and the tooth
profile.

(2) ~. After abraeive bleating, traces of
white layer ehal.1be ~rmissible only in the following
~:

(a) On the top land ama excluding the radiue between the
top land ~ and the tooth profile.

(b) On the root fillet area provided the areaeof the root
fillet adjaoent to the end faoea are fme from white
layer for a diatanoe equal to 10 percent of the tooth
length.

(3) ~. White layer shall be permissible on the unloaded
tooth profile, top land area, and the root fillet areaa.

Etching stain shall be zwwnovedby barrel finishing when specified
in the engineering drawing.

5.4.4 When demtnctively evaluated for
metallurgical parameters of nit~ided caee and core, finiehed parts shall
conform to the applicable requirements apecified herein.

5.5 *- Prior approval from the acquisition activity shall be
-- obtained before performing any rework-
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6. NOTRS

(This =tion -* information of a general or eo@matorg nature
that may be helpful, tnltis not Mmdatory. )

fJ-1 ktm&&am. ~ ~B cove- W tiis a~ are htended
to be usedto ensure parts meet prescribed nitriding, ~ing and heat
treatment requirements. Nitriding is intended for use where high surface
hardnese andhigh uear resistance isreguimd on parts.

6-2 ~. Whn this Btandardia used in acquisition, the
applicable issue of the DODISS must be cited in the solicitation (see 2.1.1
ad 2.2).

6.3 Although this standard does not include any
w~~ f= *ta, it & mot ahde cOOtrwtore fmm obtaining data
fran its suppliers as mqulred to ensure amplisnce to thin tttandardand to
verify conformancee to the applicable engineering drawings.

6.4 ~. This @andard sups-a Textron Lycomin8
specification P6031L, dated 12 May 1968 and MIL-~1876(AT), dated
29 April 1983-

Case depth
Case and core hardnee8
Case and core microstructure
Heat treating
Neutralizer
Nitriding
Surface preparation
-r stripping
Quantity

-

6.6 . Marginal notations are not used in
this -ision to identify changes with respect to the previous issue due to
the extensiveness of the changes.
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TABLE I. r to ~.

-.

‘-.

Haterial Core hardneaa Heat treataent
specification Rockwell HRA Scale --

63.5-66.5 MIL-STI.P40002X234D
E% 83.5-68.5 MIbST&40002 L234D
AMS 8470 67.5-70.5 MIL-STB40002 ~

Ams 6471 67.5-70.5 tlIL41T&40002 Ii234A
MS 6475 63.5-66.* &fII.r~40002 L234

Diametral
pitch

----
—-

508 - 834.746
406-4 - 319-840

304.80 - 406.146
----

228.6 - 304.546

depth
range (-) (1)

grinding stock
allcxamce (m)

0.127- 0.203
0.203 - 0.305
0.254 - 0.381
0-305 - 0.451

0.356 - 0.533
0.406 - 0.610
0-457 - 0.711

0.025
0.038
0.063
0-076

0.102
0.114
0-127

Note:
(1) The maximm OaBe depth on unground Splines (class 1 and 2) maY

exceed the table vaiue by an-amount &zual to the maximm &ti
stock allowance rounded to the nearest O.XXX millimeter.

TABLE III. .

First stage Second stage
(524oC f 5.5) (557oC t 8.5)

As-Nitrided
Material C- depth Percent kroent

(IQ) (%s) dissociation (=) diamoiation

0.1.52-0.203 6 20-35 --

0.228-0.305 5 20-35 5 83-86
At’f66470,
Atf66471 0.305-0.381 5 20-35 20 83-86

0.381-0.457 20-35 26
0.457-0.533 : 20-35 36 E:
0.508-0.610 8 20-35 50 83-86
0.559-0.711 8 20-35 80 83-86

MS 8475 0.279-0.381 5 20-35 25 83-B6
J
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7 1-2.7::m

bzzL!!
DIA

SECTION B-B

DIAMETRAL PITCH

NUMBRR OF TERTH

PRESSURE ANGLE

PITCH D~

I NO. AND FURNACE

L LCMD SERIAL NO.
B

DETAIL A

304.8 m STD DEPTH

30

20

83.500 m

HEASURiM?NT OVKR (3.857 ~ DIA) WIRES 68.402 - 88.856
CIR. ~ THICKNXSS OF 83.5 ~ PD 3.324 BASIC

NOTE:

1-

2-
3-

4.
5.

Full gear to be sectioned into segments consisting of
3 teeth each (ref detail A)-
Material AMS 6470; Heat Treat per l’lIL-STD-40002:L234A.
Surfaoe finish of surfaces marked with ~shall be finished to
1.6 micrometer (urn)-
Gear teeth to be as cut (grinding not required).
Break all edges 0.121 to 0.361 m.

FIGURE 1. ~.
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STAMP CWrmIAL SPEC m.
AND KJRANCE LOAD SERIAL ~.

.

\

3.175 IIUIDIAMETER

3.175 utnMAXIMUM

— —

I
T

I

6.35 rnn

I I
I

L76.2.>

I

‘“

FIGURE 2. ~.
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‘IQPLAND
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GEAR-
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A-A)
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\

WE L JRCOT FILLET
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—.—....
AT

L PITCH CIRCLE

FI= 39
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PITCH
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SIMULATEDGEAR COUFONPER FIGURE2.

BISECTTHE CXXJFONAT A PLANEPERPENDICULARTO THE LINKAR

FLAT TKT ~ PER FIGURE 3.

TWYI’HPROFILE.

BISECTTHE COUKINAT A PLANE PIIRPENDICULARTO THE PARALLELEDSURFACKS.

FI~ 4- ~-
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mmINLnJs aAxN BmNDARY
NITRIDE NE’IWRK IS

ACC!FJWABLEIN THIS AREA

! \

DETERMINE CASE DEPTH
AT PITCH DIAMETER

\

IMAGINARY CASE LINE /

(3JN1’INuousmAIN
BOUNDARY NI!CRIDE
NE’lWRK IS UNACCEPTABLE
BELU4 D

“’D”= 1.3 TIMES ACTUALCASE DEPTH

CROSSSECTIONOF SIMULATEDGEAR COUFON

mNTmLxxls
FTETmRK Is

‘“’”‘-l l’-

GRAIN BOUNDARY NITRIDE
UNACCEPTABLE IN THIS AREA

r-
1.588 IMI

llt--–––--–– ‘+* ==I%D~
~1 NETW3RK IS ACCEPTABLE

T
——— ——— —— $ IN THIS AREA

b 1

DETERMINE CASE DEPTH IN THIS AREA

L IMAGINARY

CROSS SECTIONSOF FLAT

CASE LINE

TBST CoumN

FIGURE5.
.
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Custodian:
&my-AT

Preparing activity:
Amw -AT

(hject MFFP-A480)
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