
AERONAUTICAL 	 ~~MS 4222n 
MATERIAL SPECIFICATIONS 

~ssuea 12-1- 2 
iOCItTV OR AUTOMOTIVt tNO1NttRl, Ino. 	486 L~xinpton Av~. , N~w York 17, N.Y. Revls~d 6-1~~5g 

ALUI~ffNUM ALLOY CASTIN(3S, SAND 
LtCu - 2Ni - 1.5Mg (1lt2-T77) 
Solution Treated and 4veraged 

1. ACKNOWLEDGMENTt A vendor ahall mention this apecification number and ita reviaicn 
letter in al quotations and Hhen acknoxledging purchaae order~. 

2. APPLICATIOIdt Primarily for sir-cooled cylinder heada. 

3. CoP~POSITION: 

Copper 3.5 	- ~t.5 
Nickel 1.7 	- 2.3 
Magneaium 1.2 	- 1.8 
Titanium 0.07 - 0.18 
Iron 0.8 	max 
Silic on 0.6 	max 
Manganeae 0.10 max 
Zinc 0.10 max 
Other Impuritiea, each 0.05 max 
Other Impuritiea, total 0.15 max 
Alumimas~ remainder 

3.1 If boron ie present in the amount of 0.001~ or more, the titanium content may be 
as lok as 0.02~. 

4. CONDITIONs Solution heat treated and overaged. 

S. TECHNICAL REQUTA~MENTS: 

5.1 Castingss Caetinga ahall be produced in lots from metal confoiming to Section 3. 
Metal remelted from previaualy analyzed ingot may be poured directly into caat- 
inga. Furnace or ladle additiona of amall amoutite of grain refining elementa or 
alloye are pexmissible. Unleea otherwiae agreed upon by purchaaer and vendor, 

~ molten metal taken from alloying furnacee, ~ith or without additions of faundry 
operating scrap (gates, epruea, riaere, and re~ected ca~tir.gsj, ahall not be 
paured into caeting~ unlpes firat converted tc ingot, analyzed, and remelted or 
until the ccenpoaition of a mample taken after the last addition to the melt has 
been found to conform to Section 3. 

5.1.1 A melt ehaZl be the metal iri.thdratm frcen a batch furnace charge of 2000 lb or 
less aa melted for pouring castinga or, when permitt~ed by purchaser, a melt 

~ 	ahall be 1~000 lb or lesa of inetal ~rithdrawn from one continuous furnace in not 
mo,re than 8 con~ecutive houra. 

5.~.2 A lot ahall consiet of caatings paured fram a single melt in not more than B 
conaecutiv~e houra. 

5.2 Caat Teat S ecimenst Tensile teet epsci~r:ens, and chemical analysie ~pecimena 
~ 	en required, sha 1 be cast aa followa ana, when requested, ahall be supplied 

xith the esatinge. 

Conyr~sht 1959 ~ sow~w ef Automot~w tes~n~~r~. ~ne. 	 ~r~~ew ~~ u. s. n. 
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5.2.1 Tensile Test S ecimenst Shall be caat xit,h each lot of caatinga, ahall be 
stan ard 0. in. diamet~r at the reduced parallel section), and ahall be caat 
to eize in molda made with the regular i'oundry mix of green aand, xithout uaing 
chills. Metal for the apecimena shall be part of the me~t xhich ia uaed for the 
castings. If the met~l for castinga ia given ar~y treatment, such as fluxing or 

~d 	cooling and reheating, the metal for the apecimens ahall be a portion of the 
metal eo treated, and during euch treatment ahall be heated to the a ffine maximum 
temperature and held for approximately the aame length of time as the molten 
metal for castings. The t~mperature of the metal during ponring of the apeci- 
mens shall be not lower than that during pouring of the castings. 

5.2.2 Chemical Anal is S ecimens: When required by purchaaer, ahall be caat fz~om eachl 
~ 	melt and a al be of size and ehape agreed upon by pvrchaser and vendor. 

5.3 Heat Trestment: Al1 caatinge and tensile test apeci.mens ahall be heat treated sa 
follows: 

5.3.1 Tenaile test specimens from each lot, together xi.th production caatinga, ahall 
be heated to 960 - 970 F for the proper time for solution treatm~nt ami cooled 
in air. At leaat one set of tensile test apecimena shall be put into a batch- 
type furnace with each load of caatings or into a continuoua furnace at inter- 
vals of not longer than 3 houra. 

5.3.2 Tenaile test apecimens from each lot, together ~ith production caatinga ahall, 
after solution treatment as in 5•3.1, be heated uniformly to 625 - b75 F, held 
at heat for not less than 2 hr and cooled in air. At least one aet of teneile 
test apecimen ahall be put into a batch-type furnace xith each load of casting 
or into a corrtinuoua f~rnace at intervala of not longer than 3 houra. 

5.l~ Tenaile Propertiesa 

5.l~.1 Tensile Teat Specimenss 

Tenaile Strength, psi 	 2I,500 min 
Elongation, ~ in 2 in. 	 1 min 

5.lt.2 Specimene Cut from Csatinga: 

5.~t.2.1 When tensile propertiea of actual castings are determined for acceptance, not 
les~ than 4~ and preferably 10, tensile teet apecimene ehall be cut trami thiek 
and thin aections. The average value of all ~p~cimena aelecte~l ahall conform 
to the follo~rings 

Teneile Strength~ pai 
	

16,000 min 

5.~.2.1.1 Conformance to theae requireanente may be uced ae bamia for acceptance of 
castinge. 

5.1~.2.2 When apecified on the order, teneile test epecimene taken in locatiorus in- 
dicated on the draxing, fr~n ~ caeting choeen at random to reprme~nt the lot~ 
ahsll have the propertie~ indicated on the draxi.ng for each spmcimen. 

5.5 Hardneaa of Caeti et Except at epraee and rieera, the caetinge ehall hare hard- 
neee o B e - 85 meing 500 kg load and 10 nnr►  ball or l00o k~ io~d and 9/16 
in. ball, or Brinell 70 - 90 using 1000 kg load and 10 n~ bal~. 

~ 
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