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GENERAL

The alloy was developed in 1954 10 provide for applica-
tions at temperatures up 1o 600F. In the sclugon heat
treated and aged condition this alloy exhibits typical
mechanical properties in the $00-600P trmperature
range superior to those of any other commerclally
available aluminum alloy. The webdabliity of the alloy
is excellent, Mechinical properties of welded and un-
welded 221% ar cemperatures down o -423F are also
cxcellent. I is avallable in a)) wrought products, sheet,
sirip, plate aad clad with 7072, Due to its low direction-
aliry tendencies It Ls well suited for forgingn, (9).
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1.01 Commercisl Designations
2219, Clad 2219, (X2219 and Clad X2219, chaoiets)
1.02 Altermate Deaignation
None _
1.03 Specifications
Tahle 1.03,
TABLE 1.03
AMS FORM CONDITION
4031 [Sheet and Plate 0 MIL-A-8920A
Sheet and Place P, T31, T35 MIL-A-B920A
Sheet and Flate T37,T62, T8I |MIL-A-8920A
Sheet and Plate T8S51, T8Y MIL-A-8920,
4143 |Forgings T6 QQ-A-367F B247-64
For, 7852, T87 QO-A-362P -
~ {Bar, rod, ahapes | O, T62 - B221-64
- | (mbe exruded) T3510, T8511 - 21-64

1.042

.04 Composition
Ot

i Core material, Table 1.041.

TABLE ).041
—AMS §)

Percent

r&gce

Copper
Lron -
Magnenjum -
Manganeee
Stlican -
Titanium
Vanadium
Zine -
Zirconium .
Crhers - Each -

- Total -
Aluminum

Halance

Cladding, Table 1,042,

TABELE 1.042

41
7072 Alum. (a)

Clac Alloy

Percent

2ing 1
Silicon + lren 0
Manganese - 0,
Copper - [+]
Magneslum - 0,
Onhers
Bach -
Total -
Alumioum

Balance

(s} ‘M nominal cladding chickness par aide Is 10 pere'zm of
the total thickn of the if the latter ja below
0,040 Inch and 5 percent for a toeal thickness of compoatte

products of 0,040 1ach to 0.099 Inch. Por 2 omal thicknesy

of G_100 tnch or more the nominzl cladding thickncss on
cach slde Is 2.5 percent, (Ref. 3.3)

1.05 Heat Treatment

1,051  Anneal Al

£.051)  Heat treated conditions to O Conditien. 750 re 775F, 2
to 3 hours, cool at SOF per hour down to S00F, (9). 6.3 Cu

1.0512  Intermediate anpeal during repeated cold working O
Condition. &650F, 30 minutes maximum. The same 03 Mn
anpealing treatment can be applied to heat treated
material if only moderare forming is to be performed, O‘IB Zr
).

1.082 Solution treai. 990 to 1010F, 20 minutes to 4 1/2 hours, oo v
depending on thickness and equipment, followed by an 005 Ti
immediate cold water quench, (3). Maximum allowable [
quench delay umea, Table ).052.

TABLE 1.052 2219

[Souree I 23 CLAD 2219

_D:_la 1 Maxailowable quench delay umes

i | Maxume.scconds o
= 0.016 4]
0.017 10 0,031 7
0.032 10 0.09%0 10
2 0.091 15

1.0521 ¥ goluton treatment is performed by supplier it is design-
ated T4.

1.0522 I solution trearment is per{formed by user it is designated
T42.

1.053  Modification of T4 by cold working, (3).

1.0531 T4 and stretch for sheet and drawn rube ro T31.

1.0532 T4 and stretch 1.5 to 3% for plate o T351.

1.0533 T4 and stretch | to 3% for rod and bar to T351.

1.0534 T4 and cold work 2. 5% for forginge wo T352.

1.0535 T4 and stretch 1% for extrusiona to T3511, T3I510.

1.0536 T4 and cold work approximate 8% for sheet, plate and
torgings to T37.

1.054 Madificarion of T4 by aging, (9}

1.0541 T4 and age 375F, 26 hours for lorgings to To.

10542 T4 and age 375F, 36 hours {18 houra for clad 2219) far
sheer, plate, extrueions, drawn tube, rod and bar, 10
T62.

£.035 Modification of T3 by aging, (5).

1.0551  T31 and age 350F, 18 hours for sheet to TBI.

1.0552  T3I and age 375F, 18 bours for drawn mube to T81,

1,0553 T35 and age 350F, 18 hours for plate to T851.

1,0554 T35SI and age 375F, 18 hours for rod and bar to TBSI.

1.0555 T35 and age 350F, 18 houre for forgings to TR3Z.

1.0556 T3IS51 and age 357P, 18 hours for exxrusions to TBSII,

TE510.

1.0557  T37 and age 325F, 24 hours for aheet. plate and hand
forgings 1o T87.

1.056 Narural aging from T4.

1, 0561 Effect of natural aging time on tensile properties of alloy
ia T4 Condtdon, Pig. 1.0561,

1.06 Hardness

1.061 Typical hardness values for vartous tempers sbeet and
plate, Table |.061.

TABLE 1.061
Saurce ()]
Alloy 2219
Form Rare Sheet and Plate
[Condjtjon 13!, 7351 [ T37 | T62 [T8i, 1851 | 187
BHN, typ
500 Kg !load
10mm ball 96 110 | 113 123 128
1.07 Ponma apd Cond Avallable
1.07] The alioy can be supplled in form of bar and clad aheet,
atrip and plate, ber, wire, forgings, ncbing and ex-
trusiona tn the full range of commercial sizes, (6).
CODE 3205
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Al 1.072 Conditions avajlable, Table [.072, 2. PHYSICAL AND CHEMICAL FROPERTIES
TABLE 1.072 2.01 Thermal rues
63 Cu [— o 2.011 Melting range. 1030 to 1190F, (1),
Alloy 2219, Clad 2219 2.012 Phase changes. Alloy 18 subject to precipitation harden-
03 Mn P Ing.
ole z Sheet, plawe-bare | O, T31, T351, T37, T62, 81, T8SL. 20121 Time-remp diagr
r =7 2.013 Thermal conductivity at room temperamre.
Qo v Rueet, plate-clad | O, T3, T351, T37, T62, T61, TSI, 99 Bru f per (hr 8q It F), O Condition
™7 45 Bru ft per (ar wq £t F), T31, T37, T42 Canditions.
006 Ti Wire, rod and bar | TB5! 72 Bru fr per (or wq £t F), TO, T2, T81, T87 Copd-
! Exruded rod,bar, | O, TI1, T3SI0, TIS11, T62, TSI, ttlons. (7).
shapce and wbes|  T8510, T85! 2.014 Thermal expassion, Fig. 2.0M4.
Hand forgigs, die | TG 2.015 Specific beat at 212F, 0.23 B per (b F), (9).
22l9 | Rolicd ring ™ 2.0i6 Thermal diffusivity
CLAD 2219 a2 . .
. Other atca) rties
1.073 Components of clad plate and sheet, Tabie 1.073, 2. 025 Denstry, Fig, 2.021.
2.022 Rlectrical resistivity &t room remp . 0 Cond N
1.5 microhm-in; T3L, T37, T42 Condition, 2.42
miceckm-to, (9). Varies with chemical composition.
2.023 Magnetic properties. Alloy is noomagnede.
TABLE 1.073 2,024 Emlagivity
| Sourer [{12)] 2.025 Dumping capscity
Clad 2219 1.026 Crystal structure. fcc.
| Cledding 7072
Thickneas - in 0,639 |0.040 1o 0.099 | <0. 100 2.03 Chemical Properties
ckncsa 2,031 Corrosion resistance. The alloy has abour the same
per aide-F, degree of reglstance to aonosphearic corroslon as
Nominal 10 5 21/2 other AJ-Cu alloya, (sce 2014 and 2024). Woen aped
Min-zvg 8 4 2 to TB1 or T87 temper, the reaistance to cOrroeion or
atress corroeion cracking is similar to that of 202¢-T6
and is considernhly superior to 2014-T6. Corroeion
characreristcs of oaturally cged tempers, T31 agd T37
are pimilar to those of 2024-T3,. Por sheet thicknesses
of 0. 064 inch and grearer, the corroaicn resimance of
the ardficially aged tempera 18 superior to that of
1.08 Meltng and Casring Practice namrally ngr:mnpen.lfli). o
1.08) The impure ore (hmuxite} ls converted ioto pure alumioum 2.0311 Effect of palt spray corrosion on tensile properties of
oxide (alumina) by & series of chemical proceasea. Oxy- sheet in various tempers, Fig, 2.0311.
geo is d from the al by lting in carbon- A
lined electric furpaces {(reducton pots). Fure molten 2.04 Rutlear Propertics
alumiaum Ls deposited at the bozows of the pot and is -
stpboned off periodically tw form "pigs” snd "ecwe”. A 3. MECHANICAL PROPERTIES
furnsce operation Ls used to form “alloy pig”
from the pure aluminum by the addition of the desired 3.01 etfied Mechanical tles
alloyisg elements. This slloy metal is cam into ingots 1.011 AMS specified mechanical properues for shect and plate,
lor furcher processing. Tabic 3.011.
1.9 Specis) Considerasions TABLE 3.011
1.091 Bolution treating temperature should be closely controlled  Source (8)
Al 2319
22 higher temperstures may cause solid sclution graln jALLOY, T rad P
boundary melting or eutectic meling which canpot be LEorm €1 a0 i
Lower t Solurlon and precipi-
repaired by quent beat ¥ emperas Condition tatico heat treamment
tures thty redle in a loss in hardentng potettial. 4]
1.0%2 Rapid quenching after soludon reazment s tmportant 0.040 to |0.499 to | 0.040 10 1,000 to
because of possibie precipiiancn which resulzs in reduced Thickness - 1o 0.499 2.00 1. 000 2.000
cerrosion resisance an dlow cooling from the selution [ -ein-keie] 30 30 54 56
trest trmperamre . P -min-kaim 16 - s £
1.093  Rebeat treaiment of clad material should be doue care- ey m% | 12 6 s
fully because copper tends 10 dlffuse through the cladding
to the suface, chereby deereasing corroslon : * Maximum for O Candidon
3.012 AMS gpecified mech 1 praperties for forgings, Table
3.012.
TABLE 3.012
Souree
Allay 2219
[Form Dic torgings 1 Hand forgings 1 Rolled riags
Conditien TS
Thickwas - in < 4.00 =4.00 2,375 to 4,00° <2.5
Direction L T L T ST Tang. Axial
Frye -mio®-kai 58 53 5% 55 53 56 55
Ppye -maip®-key ] 35 40 37 35 40 37
.3 in) -min -% 7 3 6 Il 2 & .
* Applicahic only for thickn runge shown.
CooE 3205
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3.013 Alumi A tatiom hanical property limits for
: sheet and plate, Tabie 3.013. Al
I TABLE 3.013 63 Cu
e [{ID)
1oy 2219 03 Mn
orm Sheet and plate
ition o1 T T oLl o Ter Lo | wlmal 018 Zr
[Widdh - in All
[Thickness - o 0,020~ [0,020-0, 245 } 0,250-6,000 | 5 N 0. 250-6. 000 |0.020-5. 000 aio v
P ~min*-kei 32.0 46.0 45.0-39.0 | 49.0-43.0 54 $9,0-61.0 | 61.0-54.0 | 63.0-57.0 T
P -min®-ke! 16.0 | 29:0-28.0 | 8.0-25.0 | @o-340 | 3 4.0 446.0-41.0 | 50.0-47.0 006 Ti
egln). -mtn % 12 8-10 10-8 64 ] 6 6-4 5-3
* Maximum for © Condition 22!9
3.014 AL Assoctart 1 rty Limits for CLAD 2219
clad sheet and plate, Tahie 3.014.
TABLE 3.0i4
[~ -3 (lul
Loy Clad 2219 -
Lm L& et and plate
Condtion <] ] T | 13, T3S0 TH2 | T Ty mest | 87
IWideh-in All
[Thickness-in 0,040-2, D, 040-0.249 [0,250-0.49% ] 0.040-0.499] 0.040-0. 4991 0. 040-0, 249 | 0. 250-0. 499 ] 0.040-0. 439
Frur ~min®-kal 32.0 42.0-44.0 +“ 45.0-47.0 47.0-51.0 | 55.0-54.0 ) 57.0-59.0
Py -mta*-kai 16.0 25.0-26.0 F 34.0-35.0 | 32.0-34.0 { 40.0-42.0 42.0 46.0-48.0
=a’ tn), -min- & 12 10 10 6 6 [ s
* Maxinum for O Conditlem
3.01% AlumL A ton | property limits tor
ralled or cold fnished wine, rod and bar and extruded
rod, bar, shapes asd mubes, Tabie 3.015.
TABLE 3.015
Source (10}
LAloy 2219
Porm Rolied or CP
\ ube
wire, rod and bar Extruded red, bar, shapes and t
. T3, T3510, TB1, T8S519,
Condition TES1 Q 3511 T62 851
Xrea - 8q in - ALl <25 <5 < 32 = 15
Thickness or 0. 500 - 2.00] - 0. 500-
Dia - in 2.000 - 000 All 50.499 2.999 _<0.999 31.“ :2.999
Feour ~min®-kel 58 57 32 42 45 54 s
Prys -min®-kaj 40 39 18 6 27 36 42
iy -min -% 4 3 12 14 14 [ ]
* Mazximum tor O Condition
3.016 Aluminum Assoctation mechantcal property Limiws for die
forgings, hand torgings and rolled rings, Tabic 3.016.
TASLE 3.016
Source (10}
Alloy 2219
Form Dic forgings Haﬂ[rm'ﬁ Rolled ringa |
Conditon T6 T6 T852 T
| Thucknesas - in F < 4.00 < 2.500
| Drrection L T L LT ST L LT ST Tang, | Axlal | Radial
P -min-kef 58 56 58 55 53 62 02 60 56 55 53
Fry. -min-kei 38 36 40 37 35 50 " 4% 40 kY 35
ealn) -min-% 10 4 & 4 2 b 4 3 ) + 2
3.02 Mechanical Properties at floom Temperaure
3.021 Tergion
3.0211 Stress-siraln diagrams. {See 3.0311).
3.0212 Typlcal tenaile propertics, Table 3.0212.
TABLE 3.0212
Source %)
| Alloy 2219
| Condition [¢] T42 T31,_T351 137 T T8l 34 107
| Direction T T L T L T L T L T L T
[ typ -kst| 25 50 52 52 56 56 58 58 66 66 ] ]
Lot op -kst| B[ 25 36 3 + 4 " 40 50 50 56 6
o, wp%| B 2 20 16 12 | e 10 1 |10 10 10 10
copE 3205
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3,0213 Effect of exposure 1o elevated temperatures on tensile
Al .propenties of forged rod tn T6 Condidan, Plg. 3.0213.
3.0214 Bffect of exposure (w elevated temperstures on tensile
63 Cu propertics of plate In T6 Conditien, Pig. 3.0214.
J.015% Effect of exposure on tensile propersics of plate (n T62
03 Mn Cimantion, Fig. 3,0215,
3.0216 Bifect of exposure on tensile properties of sheet aad
ol8 Zr platc tn TSI and T8S1 Condidon, Pig. 3.0216.
3.02t7 Bffect of exposure on tenslie properties of plate in T§7
alo v Condition, Fig. 3.0217.
3.002 Compression
006 T 3. Sresa-straln dlagrams
3.0222 Typlcal compressive yield strength, Table 3.0222,
22l9 TABLE 3.0222
CLAD 2219 r— o
ladloy 2215
| Porm Sheet and plate
|Condirion T62 T81, 7851 T87
| Dicccilon L I L i L T
Foy: yp -kai LY 44 53 [ 54 } 57 | 60
3.023 Impact. See 3.033,
3.024 Bending
3.025 Teraion and shear
3.0351 Typical ulzimate shear strength, Table 3.0251.
TABLE J.0251
(9}
2219
Sheet and plate
o2} WL TRSL | 187
3% I 38 T
3.028 Bearing
3.026} Typical bearing properties, Tabie 3.0261,
TABLE 1. 0261
(D]
219
Sheet and plate
Té2 TE), TESI1 T8
1.5 §2.0 J1.5 120 /1.5 ]2.0
%0 120 9% [125 100 j1at
67 | 80 6 | 87 80 | %0
3,027 Siress concentsadon. See 3.037.
3.2 Notch properues
3.0272 Practure toughness
3,028 Combined properties
3.0 Mechanical Properties at Various Temperatures
3.03 Tension
3.0311 Strean-sirawn dagrams
3.03111 Stress-mrain curves for alloy in Té Condition at room
aod elevated cemperawires, Fig. 3,.0311).
3.03112 Streas-strain curves for T2 gheet at low temperatures,
Pig. 3.03112,
3.03113 Stress-strain curves lor TE1 abeet 2t low temperatures,
Pig. 3.03113.
3.00414 Streds-gtrain curves for TB7 aheet at low temperatures,
Pig. 3.03114.
3.0312 Bxposure tme effect an Wensile properties
3.03121 Effect of exposure and toat temperzture on tensile prop-
eres of alloy in T6 Condinon, Pig. 3.03121.
3.03122 Bffect of test tempersrure and exposure lime on teasile
properties of plate in T6 Conditton, Pig. 3.03122.
30023 Hifeet of tesl termperaturs and cxpdsure time on tenpile
propertice of ahoot and plute tn T3] and TES? Condition,
Pig. 3.03123.
3.03124 Effcct of west temperature and £ xposure ome on tens lle
properties of plate in T87 Conditlon, Pig, 3.03124.
3.03123% Effect &f test temperamure and exposule time on trmajle
properties af forgings in T6 Conditton, Pig. 3.03125.
3.003 Etfect of teat re on ile propertics
of alloy tn T62 and TB1 Conditions, Fig. 3.0313.
CobE 3205
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3.0324
3,03E5
R LTTY
3.0017
3.03t8
3.0319
.92

3.0321
3.0322

3.033
.03

3.034
3,035
3.0351
3.0352

3.036
3.0351

3.037
3.0371

3,03711
3.03712

3,0372
3.7

3.038

3.04
3.042

3.042

3.043
3,044
3.045
3. 046
3. 047
3.048

3.049
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EHect of teot wxtperatire o tensile propertics of alloy
tn T6 and T62 Conditions, Pig, :.0314,

Effect of low temperature oo tensile properties of sheet
in T62 Condition, Pig. 3.0315.

Effect of low témperature oo tensile propersies of sheet
in T81 Condition, Pig. 3.0316.

Effect of low temperature on tenslle properties of sheet
and plate in T67 Conditien, Flg. 3,037,

Etfect of elevated temperature oa the tensile properties
of sheet in T8) Condirion, Fig. 3.0318.

Effect of test temperature on tendlle propertics of ex-
truslon in T6 Condition, Fig. 3.0319,

Compressico

Strees-straln diagrams

Effect of test temperature on compressive yield siress
of sbeet and plate in the T62 Conattion, Pig, 3.0322,
Impact

Bffect of low temperature on Impace strength of plate in
T87 Conditlon, Plg. 3,0331.

Toraion and shear

Effect of teat temperatre on shear strength of sheet and
plate tn T62 Conditlon, Fig. 3.0351.

Effect of low temperature on shear strength of sheet in
various comditions, Fig, 3.0352.

Bearing

Effect of test temperature on bearing properties of sheet
in T31 and TS! Condittons, Fig. 3.0361.
Stress,concentration

Noteh properties

Bffect of low temperanire on tensile and notch properties
of alloy in TB7 Condition, Fig. 3.03711,

Bffect of atresa concentration factor on Jow lemperature
notch strength of sheet and plate, Fig, 3.03712,
Fracure oughtess

Effect of 1est temperature 0o oet fracture sirength of
T31 ebeet, Fig. 3.03721.

Combined propertes

Creep and € Ruprure Properties

Creep rupture curves for extruaion tnh 76 Conditioo at
400 and 60CF, Pig, 3.041.

Creep and creep rupture curves for plate and torging Lo
Té, T87 and TE3) Conditjons at room temperature,

Pig. 3.042.

Creep and creep rupture curves for plate and forgings tn
TG, Té2, T87 and T851 Conditions at 300F, Fig. 3.043.
Creep and creep ruprure curves for forgings (n T6
Conditicn from 400F to 700F, Pig. 3.044.

Creep and creep ruprure curves for plate In T62, T851,
and T47 Conditions from 400F to 700F, Plg. J.045.
Creep and creep rupture curved for gbeet In T81 Cond-
trlon from 300F to 600F, Plg. 3.046.

Creep ¢curves for clad sheet in T6 Condidion at 400F, Fig.
3.047.

Creep curves for clad sheet in Té Canditzon at 50T,
Fig, 3.048.

Creep curves for clad sheet 1o Té Condition at $00F,
Flg. 3.049.

Fatigue Properties
Fstigue strength of atloy in To Copdicton at room and

clevated temperamires, Table 3.051.
TABLE 3. 051

[seurce i2)
Aoy 2319
Form Forged rod
[Congdition 'l
Scress Fatigue Strength - ksl
[Temp - P Metbod | Ratio | at Cyclee
Al r] 105 | aos | 107 | 10 |saydf
RT Rot Beam j ao | -1 0 25 21 18,51 12,5
30 27 2 1.5 1 14.5 | 13,%
400 25 20 15 12 11
500 22 17 12 9 8
600 18 13 9 7 6.5
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3.052 Patigue strength of extrusion in TS Coodition at 400 and 4. FABRICATION
600F, Table 3.052. Al
4.01 FPormabilicy
TABLE 3-052‘5} 4,011 Geacral. The alloy equal or tor formabting ©.9 CuU
(<3 characteristice 1o 202¢ and 7075 for comparabie termipers,|
 Alloy 79 (22 03 Mn
m Extrualon 4.012 Forging. Forgings are made using either the open die or
o 1) closed die methods and by impact or pressure. Small 0|8 zr
Thick- ress | Fatigue Strength- ksl rung are made using the hand forging open die t2chniques.
ness- Temp-P | Method Rngfo at Cycles Hand forgings over a ton tn weight can be made, o-lo v
i alpt 105 | 100] 107 4.013  Coldforming. The formability of the alloy in sheet 4nd
112 +00 Divect |[+1f0 36 | 22 plate is direcily related 1o the temper strengrh and o-m Ti
500 snress 25 20 14 ductility. Suggested minimum bend radil of sheet and
1/8 H00 25 2 § 16 plate in varlous rempera, Tahle 4.013.
2219
3.053  Paugue Umit In rowating bea s Machining 230 Grinding CLAD 2219
Tll fu;_oss‘ r 7§ beam tests at 5 x 108 cycles, 4,021 The alloy has good machintng qualities in the annealed
state.  Since most of the machining 18 done in the beat
TABLE 3.053 wreated condltions, lathe toole should be ground 1o 10-20*
iiiE ¢ side rake and 8-10* clearance. Parung tools should
] 2319 bave a 15-20° top rake with 2 4-5° side rake. Plaper
Sheet and plate and shaper toola for roy, cuts should bave a 12-15°
Condition T62, T81, 1851, 187 top rake, 3Z-38° stde rake and & 8-10" front and side
Temp - F ethod . TFaiioe L clearance, Finishing tools should have a 45-50° top rake,
RT Rot beam | 15 ksl 50-60° side rake, 8-10" front clearance and littte or no
side clearance. Twist drills should have larger spiral
3,084 N N angles than stapdard, highly polished deep flutee,
fnl;;;’rg:dm;n Fig ;“:N v o place parrow bands, asd up to 18 lip clearance. Threading
3.055 =N Cood taps should have highly poliched flutes and should be
iig c:rov;: for forglags o T6 ilon st 400 and 600F, under cut. Spiral fluted taps are usually better than
Cor atraight fluted, ‘The rake angles should be Increased to
1,056 $-N curves for aheet tn T8? Condition at room lempera- 12-18°. Soluhle oif emulsions, kerosepe, and kerosene-
ture and low emperanires, Fig. 3.056, lard oil midures are r ded for most machining
cperations, but high viscesity lubricants are recommend-
3.06 Elastic Propertiens pping
3.061 Polsscn's ratio ed for = operazions, (22).
3.062 Mouulus of elastucity
408 Welang
3. 0621 Modulus of elagicity for a)l Condirions at room tempere- 4. 031 General. The alloy can be patisfactory welded by fusion
3. 0823 :;re. E=10.6 x 10° kai, (3). and peajgtance welding techeiques. Brazing, gas weld-
. odulug of elasticity at various temperatures for forgings iag and soldering are pat idered sultable g
in T6 Condiyon, P_lg. 3.0623. for jolning the alloy, (9).
3.0624 Modulua of elamicity at var_lcun temperaturcs [or sheet 4.032 Fuslon weldlng., Fuston welding of the alloy using 2319
50625 :s:d:hte tn varioug Conditions, Fig. 3.0024. alloy filler and the inert gas metal arc welding process
. lus of elasticty at low temperature of sheet in T81 has been found 1o be auperior to any other heat treatable
Condirjon, Pig. 3.0625, alloy of aimilar strength. The alloy s very similar o
3.063 Modulus of rigidity 6061 using 4043 filler with respect to case of welding.
3.0631 Design value of modutus of rigidity at Yoom temperature [Hrect fusion welds are entirely practicable witbout the
for sheet and plate, G = 4.0 x 103 kat, (9). upe of tiller metal, ($).
TABLE 4.012
| Source 9)
| Alloy 2219
Porm Sheet and piate
Thicknese - in adjj fog 90° cold bends
1 1/1 1 1 1/4 1/2 3/4 i
Condition 1/64 /32 /16 /8 3/16 / 3/8 } /
0 ] 1/2- 11/ 1-2r 2-3 -4 |
T42 0-1¢ 1- 11/2-3170 23 2U2-3UNL 3-4t 3 L2-4 L |
T3 1/2 - 11/2d 1-2 1i1/2-2/x111/2 -3 2-41 21/2-4t 3-5t
T37 1/2-10/d1 - 11/2-3t 121/2 -4t |3 -49/20]31/2-5 4-61 5.7t
Te2, T8 =3 1/ 2142 -4t - QA?L 5.7 6-9
187 21/2 -4 [3- % 4-61 5-7t 51/2-8c | -1 1710 8.1t
4.0321 Welde in the alloy have high tenstile efficiency and good
ductility following a post weld heat treatment. Typical
mechanicul propertica of butt welds, Table 4,03Z1.
TABLE 4,0321
Source £9)
L Alloy 2219
Form furt welded sheet and plate
Conditicn 181, T87 T3l - -
Aged to Reheat and Reheat, shot peened
Alter weldlng As welded T8I or T87 Aged 10 T62 and eged 10 TH1
Pm. typ-kat 41 45 57 63
Fry.  Typ-kai 30 39 3% 43
i) oype-3 3 2 8 L]
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4.031 Resisuance welding. Tie alloy cin be succesefully spot
Al and mtam welded yaing machine schedules stmilar to
thoge esablishid for 2014 and 2024 alloys. Convenrional
63 Cu pre-clesning practices are used. Shear mrength of reeim-
ance welds is i the same range as obexined with 2014
03 Mn and 2024 alloye, ().
0I8 Zr [4.0¢  Hen Trosmenm
QIO V  Jeos Bustace Trestment
4.05] The same techmiques used tor anodizing, hard coating,
006 T snd prodiuciag conversion costings an 2024 and 2014 can
be used an this alloy, (9).
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FIG. 1.0561 EFFECT ON NATURAL AGING TDME ON TENSILE PROPERTIES
OF ALLOY IN T4 CONDITION 9. p. 26)
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o 12 et
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& /
? 4
2 et
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FIG. 3.0217 BPFPRCT OF EXPOSURE ON TENSILE

FROPERTIES OF PLATE IN T87
CONDITION 5 p. 17}



REVISED' MARCH 1967

K51

PFIG. J.011

100

FIG. 3.03112
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FIG. 3.0314 EFFECT OF TBST TEMPERATURE ON TENSILE PROPERTIES
OF ALLOY IN T6 AND T62 CONDITION (15, p. 45, 49)
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