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PHILOSOPHY AND PREPARATION OF 
ORDNANCE MATERIALS SPECIFICATIONS 

Each item of military hardware is manufactured to and accepted in eccordanct with a upecificatioa 
for that particular item. This epccification, called an end item specification, contaioe rcquirtmcot~ 
which muet bt met 80 that the item will function in service. various dimcneions, standard4 of q’uality, 
and acceptance tcota art gentrally included in the Pptcificatior In addition, other military qecifi- 
cationa and standarda art madt R pest of the end item specification by stipulntion of their applicability. 
One of these documents ia the Mattriale .Specificatioos. 

The Materiels Specification covtm a specific &IISIJ of materials in a genttic maantr with rtqttt 

to end ittme uee of tht tntirc claea, but ie detailed for parte of the Clara. For example, tht spccifi- 
cation which covers certain btst trtatahlt stttls recognizes that they mav be employed in an end item 
at eny one of a vmitty of strength levela. lfcoce, spxification requirtmenta for probable mtrtofib 

rangte art coataintd in the eptcification. Thus, regardless of the atrengtb demanded by tba end-item 
pet, the mattrialH specification ie applicable. In addition tn atrtagtb, aevtrrtl standards of clean- 
lineme and toughness may be includtd such that a combinition of properties, any s-t of which may be 

demtrnded for an tnd item ust, will bt covered in the materials qtcification. 

At the mame time, it ie rtcogniztd that ctstain unusual property combinations may be required at 
time@, ovtt and above those specified in the mattrials aptcification, and allowance in rrradc br those 

to be Bpecificd by the procuring agtncy in the cad item specification. l&cause of tbe gtntrd nab 

fulaeea of the materiala specifications, let ud look at the gcnernJ pbilonophy that guidon Army O&lace 
in the preparation of these documents. 

The guiding philosophy of a mattriale specification can best be described by noting the plrtticolar 
philosophy employed for tacb part of th.e specification. Figure 1 haa btao prepared to dencribs theJo 
various specification pnrta. The firnt pert or ecopc of the eptcification is an accwe~a dtecriptioa of 
tht claae of materials covered It is frequently subdivided into two or more gmdea when nucb gradar 

or cub-classte art tmploytd frequently in certain kinda of end itema. In general, the scope reflect0 
the maay kinds of UBCB to which the materiale will be applied, and tht number of grades speclfiad in 
purely for the convenience of tboae who prepare cod item apecificatione. The second part maely de 

fines nptcificatioas, etandwda, and other documenta which arc an intwal part of tbc materials 
spscification. Obviouely, this is done to minimize the eizc of the epecification and to minimize labor 
rtnd paper required for specification preparation. 

MATERIALS SPECIFICATION 

1. SCOPE WHAT IT INCLUDE 

2. REFERENCES Qr-xR APPLICABLE SPECIFICATIONS 

0 3 REQUIREMENTS UHAT IS iiEa)ED 

0 4 QUALIN ASSURANCE PROVISI3NS PROOF THAT IT IS OBTAINED 

5. PACKAGING HO1 IT IS PREPARlD FDR SHIR(PIT 

6. NOTES oTH.m RELATED ITEMS 

FIGURE I 



The third and fourth parts arc the heart of he specification. Part three defines the actual metal- 
lu%ical and mechanical properties which arc required The philosophy here ie that only those prop* 
tics which arc essential for adequate service performance of the material should be specified. Many 
applied rcsewch programs on mat&al in O&ancc WC devoted to studying the minimum property re 
quircmenb which arc aceded. The results of these studies are applied in parts three and four of 
materials opecificatioaa. Part four defines the tests which must be performed to insure LIdat require 
q entf4 Of part lhte are met. 

Wc always strive for simple, standard testa which :M be performed in the m6terids monu/aclwe#s 
planL. Thin in cxtremaly important since we sincerely bdieva that the maasfacturer has the Qht to 
know whether his material io acceptable before he ships it to the fabricator. If it isn’t, he CM re-hcat 
Weat or otherwioc modify his practice to avoid unnecessary delays caused by rejection at the f&i- 
cator’s plant. Obviously, thin is also in the beat interest of the 6OVeITImeNt. Parr five defines the 
prep~ati~o and peckagiaR (if epplicablc) which arc required prior to shipment to the fabricator. Part 

six COV& a variety of information which is not required in the specification, bet which is of value to 

rbc ma,nufar.turcr in bin operation and use of the specification. 

The gcnc& procedure for the evolution of a materials apecificotion may be of interest. First, 
Chdrnncc must detcrmiac the exact metellur~csl and mechanical properties which are demanded in the 
materiah to insure end item reliability. Other related items ouch as weldability nr ~carral fabricability 
BT~ dso considcrcd for obvious reasons. Fnr special materials, ever. mclti~~ practice and other metal 
pmccssing opnatioas may ba of conctm, 

From these considerations, a draft of tha specification .ie prepared. This dmfi is ecnt to various 
Odmttce Agcaciam for study and col3atNctivc comment, The draft and the comments arc reviewed to 
satablish a coordinated Ordr~ance position. As you may expect, meetings arc frequently required to 
resolve minor diffcrcnccr. 

Once the Ordnance poaitioa io establiahcd, the tcviscc. draft is diatributcd to technical rcprceeatl- 
tivsn af the metal industry which arc closely associated with the claae of materials covered. A mect- 
ing is then called to resolve differences between industry and Ordnance vicwpointa. HoweveT, the 

matallurgical and mechanical properties demanded for end-item use cannot be compromised. Any other 
cornpmmirc which does not dilute the necessary reliability is made. The revised d&t is then coordi- 
nated with the Army, Navy, and .4ir Force to become an accepttd MIL specification. 

As an txempls of how the process wotks, specification !vUL-A-11356B which covers cant steel 

arm: will be dincusaed briefly. Research and development work in Ordnance has evolved the mctal- 
lurgical and mechanical propcrtite demanded for adequate ballistic protection. Because of the ntrateRic 
natare of certain dloy elements in time of war, the amount0 of alloyinK elements art generally rocnm- 
mended to bt bald to the minimnm required, and ballistic data has juntificd usin fniriy lean alloys. 
Based on this.date the specification was prepared, coordineted in Ordnance and with industry, and 
standardi xcd. 

As indicated in Figure 2; the chemical composition is left to the discretion of the productr. By 
mcs.ns of a pre-production qualification test, the producer demonstratce that the composition he eclccto 
cm meet dl mctallurtical, mechanical, and ballistic requirements. Once this is accomplished, the 
allowable variation permitted in his chtmicsl compoeition is m specified in Figure 2. nun the ~VCIT+ 

mcnt is assuted that he &es not deviate significantly from bin chemistry, and the producer is allowed 
sufficient variation such that it can be maintained without undue hardship. The maximum limits ripe* 
eificd (vc on c&on (for weldability) and on phosphor&and sulphtv (for cleanliness). 
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MAXIMUM RANGES AND LIMITS FOR CHtMICAL 

CCMWSlTION (LADLE On CHECK ANALYSIS) 

Clemcn t 

Carbtm 
hhllqalle4*; Lg~ollb.oc$ incl. 

. 

Bo8pboroue 

Sulphur 

Silicon 
Nickel 

1 Qlromium: Up to 1.50% incl. 
tier 1.50% 

NolyMenu6 
VCUddilU 

Coppsr 
Ahminum 
broo 
Ti tao ium 
Calcium 

Maximum 
Range 

0.10 
U.30 
0.50 

c 

* 

0.50 
0.70 
0.50 
0.70 
0.20 
0.10 
0.50 

* 
- 
+ 

Maximum 
Limit 

0.35 
- 

0 Cr 
. “.a 

0.05 
- 
* 
* 
* 
- 
* 

-2 
* 2 
-2 
-2 

FIGURE 2 

Sines the amount of alloy ie generally minimized, the atrcagth requiremcnte decrease with increarr 

g thickneon LO permit approximation to through hardening in all thickneeaee specified Strength ie 

easured by mcanu of a hardncsa tcet due LO the linear relation between etrcngth and hardness in 

nrtensitic etecle. The adequacy of these r&uired strengths ahown in Figure 3 for end item WC hae 
ICII demoustratcd in Ordnance. Notice that the hardness test ia a very simple one which can readily 

1 performed in the producer’s plant. 

BRINELL HARDfGESS REQUIREMENTS (3000-b load) 

Armor 
Claam 

Brine11 
Diam ter 
Ran 
MilE;term 

EE! c 
bq* 

l/4 to l-114 iacl. 
l/4 to l-114 iacl. 
*or l-114 to 2-114 incl. 
Over 2-114 to 3-314 hei. 
Over 3-3/4 to 7 incl. 
&n-or 7 to 12 iDc1. 

3.50-3.50 
3.90-3.55 
3.90-3.5s 
4.00-3.70 
4.10-3.7s 
.‘.25-3.90 

32 - 35.5 
22 - 30 
22 - 30 
19.5 - 27 
16.5 25.5 
13 - 22 

FIGURE 3 

A third ensentip.1 feature in coot armor ia the existence of adeqrlnte toughnees at low ambient 

rnpvattue (-40 to -65 EJ. This ia asoured by meanw of \-Notch Charpy impact tests which are aleo 

nducted in the pmducer’o plant. The required test results are related to strength and npecificd in 

gurc 4. The specimena are remDvcd one inch below the arrror surfocc arsd are positioned such that 

m. 
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he producer mue~ bavc predominantly a temptred marteasitic microstruclut: at this location in order 
b mett epecificatiF3 ttquiremeat. 

MINIMUM V-NOTCH CHARPY IMPACT RESISTANCE REQUIREMENTS 
IN FT. Lf3S AT -40 DEGREES F. f 2 DEGHEES F. 

Sriasll Ruzk~ll c 
hrdneaa Humhrr brdnarl 
(m 4.7.2.2.2.2) Numbera 

Uinimum Impzt Rsmintwxes 
Mveragr of Two or 

YDre Teata) 

Inclusive 

191 - 200 
Ml - 212 
213 * 229 

t10 - 240 

249 - 269 

ZVQ - 277 

270 - 205 

f86 - 302 
303 - 311 

312 - 321 
922 - 331 

m2 - 341 

342 - 352 

xncluairs hot Pounda 

* 48 

13.0 - 15.0 43 
15.1 - 19.5 38 
19.6 - 23.4 33 

23.5 - 26.6 28 

26.9 - 27.9 26 

28.0 - 29.0 24 

29.1 * 31.1 21 
31.2 - 32.2 18 
32.3 - 33.3 15 
33.4 - 34.4 13 

34.5 - 35.4' ?.l 
35;5 - 36.6 10 

Tbt last east~tial ittm is eoundneee. This ie accomplished through the control of inclusion 
forming tltments im the composition, end by radiography of casriags in the qualification test and by 
random inmptctiom during production. 

It ia important to note in eumasry that the three teeential specilicetioa requircmento, strength, 
toughnele, and no~~dnroe are all tvaiuated in the material producu’e plant BCB that ht IXUI eomtcl 

immediately any dcticitnciea in his practice when they occur. Shipment of rejtctablc material is aloo 
minimized ThiB qecification, hIIt-A-11356U h ae beeu fully coordinattd in Qrdnance and with industry 
and ie reviewed C& revised ; om time to time as t5r need ariaee. Hence, it is rather unique among 
specificationa for mattriala which are sutjscted to ocvtre loading conditions in service performance. 
It ie aler, unique in that it exemplifies the intent of the Ordnance sptcification philosophy. 

No doubt you m al! curiouo, in view of General Ghormley’e commtnln, as to the statun of a 
materiala aptcifications for pteriitic malltable iron. Let mt say only that a draft of euch R apccifica- 

tion hat been prtparcd and ie currently being coordinated in Ordnnnct. Rhea a coordinated Ordnance 
poaitioa has btcn calab!iahed, copies of tht revised draft will be distributed to the technical membem 
of thie committee for review and comment. I know that we in Ordnance can rely on you rcprcotatativca 
of induaty to help ua in making tbe sptcificntion oat that will fulfill our expcctatinas ?I just what 
the aptcification should be. 


