1 - AERONAUTICAL MATERIAL SPECIFICATION | ams 4220c¢|
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. ALUMINUM ALLOY CASTINGS, SAND =« L
4Cu = 2Ni = 1.5Mg - 0.20r (Al42-T75) o »
Solutlon Treated and Overaged . L

!

1. ACKNOWLEDGMENT- A vendor shall mention this specification number and its re-
V131on letter in a11 quotatlons and when acknowledglng purchase orders.

N . /

ded, are advisory only. Thelr -

2. APPLICATION: . Primarlly for a1r-cooled cyllnder heads.

inst liabllity for infringment of patents.”

d Its Committees will not investigate or consider

o adhere to any SAE standard or reco'mmended practice. and no commitment

ating and approving technical rep

5. CONPOSTTION:. |
goed | Copper 3.7 =45
gsog Nickel, 1.8 +.203
Magnesium - N 1.2~% 1.7
£ Chromium ' L 0415 = 0425 ‘
25 Titenium 0407 - 0.18
@ Iron 0.8 max .
H Silicon - . 0.6 max .
g ‘Manganese . o Oe¢l max
H Zinc . Ol max -
' Other Impurities, each : . 0405 max
Other Impurities, total - " 0el5 max
‘Aluminum ' o . remainder

3.1 If boron is present in the amount of 0.001 per cent or more, the titanium con=-
tInt may be as low as 0.02:per cent. . C o

4. CO] DITION: Sdlution‘heat freated and overaged.

sers of the report are responsible for protecti

55"TE,HNICAL REQUIREMENTS:

ntary. There is no agreement t

5.1 Ca ting:

5,1.1 A1l metal which is melted for castings shall be ingot coniorming in compo-’
| sition(to Section 3 above; gates, risers and rejected castings may be used,

but shall first be converted into such ingots Furnace or |ladle additions

of-gmall smdunts of grain refining elements or alloys are permlsslble.

| Waen permitted by purchaser, molten metal may be taken frqm the alloying

Turnaces for pouring into casttngE—wtthuut—ftrst—castingrinto ingot. and .

remelting provided that a sample for chemical anelysis is taken -after the

last addition of metal to the furnace prior to removal of the alloy to

“the holdlng furnace or pouring ladle.

provides that: “All technical reports, including standards approved and pr
port. In formuk

5. 1le2 A melt shall be the metal withdrawn from a batch furnace charge of 2000
_ pounds or less as melted for pouring castlngs, or when permitted by the
) purchaser, & melt shall be 3000 pounds or 1ess of metal withdrawn from -
one continuous furnace in not more than 8 consecutive. hours.

use by anyone engaged in industry or trade Is entirely volu
patents which may apply to the subject matter. Prospective u

-to conform to or be gulded by any technical re
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5ele3 " Durlng melting, the metal shall ‘be heated to mnot, over 1450 F. The méetal be=-
' ing poured into the mold shall not. exceed a temperature of 1420 F. Written
permission shall be obtained from purchaser by letter or by notation on the

' draw1ng before dev1at1ng from the requirements of this paragraph.
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Ams4220c .. | i
v;5.2' Tost Speciméné:b Tensile,test'spedimens, aﬁd bhemical aﬁalysis specimenslwhen ‘ o

required, shall be cast with each melt of metal for castings, and when re-
quested, shall be supplied with the castings. -

| 5+2.1 Tensile Test Specimens: Shall be standard (0,5-inch diameter at the reduced
' parallel section) and shall bé cast to size in molds made with the regular .
* foundry mix of green.sand, without using chills. Metal for the specimens
shall be part of the melt which is used.for the castings. If the metal for . _ '
castings is given any treatment, such as fluxing or cooling and reheating, the
metal for the specimens shall be & portion of the metal so treated, and during
such treatment shall be heated tc the same maximum temperature and held for
_approximately the seme le : i _ma’ : tines. The
temperature [of the metal during pouring of the specimens shall be not [Lower
' than the tenperature of the metal during pouring of the castings. ‘

5+2.2. Chemical Andlysis Specimens: When required by purchaser, shall be of kize and.
‘ shape agreed upon by purchaser and vendor. : : ' ’

’/

- 543 Heat Treatmenti:: All castings and tensile test specimens fepreseﬁting‘tham shall
be heat treatdd as follows: S ' : «

9¢3+1 Tensile tesy specimens from eagh melt, together with production castings, = .

" shall be hegted to 960-970 F, held at heat for not)less than 6 hours ahd cooled

in aire At |least one set of tensile test specisiens shall be put into f batche

type furnacg with each load of castings or into a continuous furnace ap - .

Aintervals of] not longer than 3 hours.
. . , A .

v

'} 54342 Tensile test specimens from.each melt, together with production castings, shall,
- after solutilon treatment as in 5.3.1, ‘be heated uniformly to approximately 550 F,|
but to not lower than 500 F, held at;‘heat for not less than 2 hours an cooled
in air. At |least one set of tensile test specimens shall be put into & batch=
type furnace| with each load of c&stings or into a continuous furrnace af intervals

'if not longep than 3 hours. ' ' ’ :

v

5.4 Tensile Properbies:

t

5.4.1 Tensile Test Specimens

‘Teﬁsile Strength, psi ; - 29;OOO‘min_ (
Elongation, % in, 2 in. - -1 min *

3

5+4.2 Tensile Properties of Castings: ' When tensile properties of actual castings
- are determined for acceptance, not less than 4, and preferably 10, tensile
test specimens shall be cut from thick and thin sectionss The average values .
of all specimens selected shall conform to the followings -

Tensile'Strength, psi ‘ . o 20,000‘min _‘ - ' 7 3

‘Notes Conformance tobthis requirement may be used as basis for acceptance of

X castingse

5.5 Hardness.bf‘CastingsxF'Except at sprues ‘and risers the castings shall have hard-.
' ness of Brinell 70-85 using 500 kg load and 10 mm ball or IOOO_kg load and 9/16
in. ball, or Brinell 75-90 using 1000 kg load and 10 mm ball, o
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"7 5ebe 1 Hardness of Cylmnder Heads After Assemblings Shall be Brlnell 60-75 using

.. 500 kg load end 10 mm ball or 1000 kg-load and 9/16 inch ball, or Brinell

65-80 using 1000 kg loed and 10 mm ball. This Br1ne11 test shall be made
~at the spot ind1cated on the drawing.

ff's. QUALITY

6el Castlngs shall be un1form in quallty and condltlon, sound, and free from fcrelgn
“materials and from 1nterna1 and externel defects detrimental to fabr1cat1on or
to performance of partse Castlngs shall have smooth surfaces and shall be well
cleaned. . R : ' ‘

. 642 When castlngs are broken for fracture tést, the fracture Shjll have essent1ally 1
- unlform color and be substant1a11y free from oxides and othdr defects.

643 'Cyllnder ‘heead fins ahall show some ductility when belng fractured, surfaces of {.
the fracture shall show a fine structure. Cylinder head castlngs having brltth“
caarse_grained/fins shall be. rejected. ; .

stings shalltnot be repaired by plugging;iwelding,lor othgr methods without;
itten permission from purchaser, but imperfect cylinder hged fins may be ac-
pted to the extent of 0.5% of the total fin surface according to the follow--
ipgs : . , A L

| ..j_m.“.
L]
Y
'?o‘ﬁ a

6odol 'Defective areas shall be smoothly blendedbwithout sharp crners. o~ .
fs.;.z ‘After blendlng, the -depth of the remainlng portion of any fin shall be not
. less than 507 of the nom1na1 depth of that fin. ‘ S

o 6e4¢3 | Not more than 25/ of “the allowable 1mperfect fin surfaces shall be uithin |
T any one area of 4 8q-/in. of the head. ‘ : ' -

o

: ;6.5 C.stlngs shall not “be 1mpregnated, chem1ca11y treated, or coated to'prevent
' leaking, unless spec1f1ed or allowed by written permission which states the
ethod to be ‘used. Impregnated_castlngs shell be marked IMR.

determine con- ‘

. o g Pication. This

' report shall show the ‘chemicel compositlon of the castlngs, ‘properties of the
“tensile test specimens, melt numbers, material specification number, purchase
order number, part number, and - quantitye. If the accuracy of control.is :
adequate, each melt need not be analyzed, ‘but the frequency of anelysis sha11
be as agreed upon by purchaser and vendor. :

Te2 Unless otherwise spec1fied, the vendor of finished or semi-flnlshed parts
* ghall - furnish with each shipment three copies of a report showing the 'purchese |-
order number, materiel specification number, contractor or other direct N
supplier of castings, part number, and quantlty. When castlngs for making parts
are produced or purchased by the parts vendor, thet vendor 'shall inspect each
shipment or melt of castings to determine conformence to the requirements of
- this specification, and shall jnclude in the report a statement that the :
castings conform,. or shall include copies of laboratory reports shOW1ng the 2
results of tests to determlne conformance.

]
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