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1. Introduction

Aluminum Alloy 7085 was developed by Alcoa in respe to the
aerospace and other markets needs for an alumilhoynaath improved thick
section properties. Alcoa is commercializing thesv alloy in plate, sheet,
extrusions and forgings. 7085 patents are pendliigs Green Letter is
focused on 7085 Die Forgings.

7085 can be thought of as Alcoa'™ @Generation structural forging
alloy; following 2014, 7075, 7049, 7175, over agechpers and 7050. Alloy
7085 has shown to be a significantly improved foggalloy because of its
unprecedented thick section mechanical propertidsta improved fracture
toughness and fatigue properties. It's highertpwomposition and highly
guench insensitive microstructure has enabled Dd8%F-orgings to show no
drop-off in strengths from 0 to 12 in. (0 to 30r&)csection thicknesses. This
unique characteristic along with its significanpimvement in fracture
toughness allows the designer to think differeathput structural parts.
Instead of a customer purchasing an annealed tethger having to rough
machine before heat treat and age, and final machustomers will now be
able to specify a fully tempered 7085 and machof@tl dimensions. This
will eliminate customer-processing logistics, meleprocessing deviations
and inventory costs.

7085 Die Forgings in the T7452 temper have bely tiested and
characterized from 0 — 12 in. (0 to 30.5 cm), witand B values generated so
that no knockdown factors need to be applied. &kd0 lot design
allowables have been reviewed, accepted, and apgptbvough MMPDS
(Military Handbook 5). Aerospace specification ABMD3 has been
completed, approved, and sent to publication inustgf 2006. The final
7085-T7452 data set will be included in the nexiljmation (1 October 2006)
of MMPDS (Military Handbook 5). The 7085-T7452 darging data is the
content of this Alcoa Green Letter entitled, “Volerm— Alcoa 7085 Die
Forging, 7th Generation Structural Solutions”.

In addition, our 10 lot design allowable test peog is complete for
hand forgings in the T7452 temper and has been itiginfior MMPDS and
AMS specification. The hand forging data can henfbin a second Alcoa
Green Letter entitled, “Volume Il — Alcoa 7085 HalRdrging, 7th Generation
Structural Solutions”, July 2005 edition. Therefowith A and B allowables
generated for both hand and die forgings, it welldasy for a designer to start
manufacturing a part from a hand forging, and th&itich to a die forging
when the volume justifies the higher investmerdies.
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Over the past 5 years, Alcoa has also made significnprovements in
our forging die modeling, design capabilities aesidual stress control. This
has enabled us to produce compressive stressaghéd2 tempers with lower
residual stresses that lead to lower machine diistoand improved part
quality. These proven (in over 40 cases) moddimgd design improvements
have also lead to significant improvements frafticle lead times. We now
normally quote 18-24 weeks instead of the histBéiés2 weeks.

Another value of the improved 7085 thick sectioopgarties, Alcoa’s
new design tools and our large press capabilisa$iat this system enables the
designer to consolidate multiple small parts amiuc@ part and inventory cost
savings.

While 7085 forgings are a good choice for mediupe sitructural
aerospace parts, they offer significant benefitddager parts. 7085 forgings
have been specified for large wing spars, gearaniosterminal fitting and it is
being analyzed for fuselage frames, bulkheadspergipports, ribs, fittings,
beams, landing gear, support parts, etc. Airclagigners are finding potential
weight savings of 2-5%. Several studies are atslewway for part
consolidation with potential of 10-50% cost savings

In summary, Alcoa’s new'7generation 7085 forgings with its
breakthrough thick section properties and signifilgeimproved fracture
toughness and fatigue properties will enable stratipart designers to capture
new value by designing lower weight parts or lorlgsting parts. It can also
reduce costs by eliminating separate heat treaegsing and by consolidating
parts. As always Alcoa’s Application Engineers &uwidging Commercial
Team stands ready to work with you to upgrade ypourent parts or design
your next generation parts.
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2. Chemical Composition and Microstructure

Alcoa Alloy 7085 is a new high purity, high Zinorgtent 7XXX
aluminum alloy developed at Alcoa Technical Cent&he chemical
composition specification limits are:

7085 Chemical Composition Specification Limits G#1.

Zn Mg Cu Fe Si Zr

Max | 80 | 1.8 | 2.0 | 0.08 | 0.06 | 0.15

Min 7.0 1.2 1.3 | N/A | N/A | 0.08

The following Mg — Zn graph shows how 7085 compace7175 and

7050. Advances in casting technology has enaldeaMo develop this new
high zinc alloy.

7085, 7050, and 7175 Zn & Mg
Specification Limits
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3. Physical Properties

7085- 7050- Dimensions
T7452 T7452
Density 0.103 0.102 Ib/i
2.85 2.82 g/cm
Electrical Conductivity 41.5% 40.5% IACS
24.1 23.5 MS/m
Melting Range 1025-1175 910-1165°F
552-635  488-629 °C
Specific Heat 0.21 0.23 Btu/ts/
@212F (10C0C) 0.884 0.963 JRL
Average Calculated 92.2 91 Btu/((Rrf)/ft)
Thermal Conductivity 0.382 0.377 cal/((set °C)/cm)
@212F (10C0C) 159.5 157.4  WI/(1TK)
Average Thermal 0.631 N/A éfa
Diffusivity
@212F (100C)
Average Coefficient of 13.7 12.8 x 10-6 inl/itk
Thermal Expansion 24.7 23.0 x 10-6 ni@/

68 - 212F (20 - 100C)

6
Alcoa 7085 Die Forging Green Letter—Alcoa Proprigténformation — August 2006 Edition



Alcoa Green Letter — 7085 Die Forgings"™-Generation Structural Solutions

4. M echanical Properties

Alloy 7085’s microstructure was designed to behhigjuench
insensitive. Alcoa’s 10 lot design allowable te=gtults for the T7452 die
forgings show unprecedented thick section propertiehere is no decrease in
tensile ultimate or yield strengths for die forging the thickness range from 1
to 12 in. (2.54 to 30.5 cm). We tested over 3(xBpens from 6 different die
forgings and over 10 different chemistrid$is extensive testing program
enabled us to statistically derive A and B desiipwables. These values
have been checked by Battelle and approved unde3 A3 and by the
MMPDS (MIL-HDBK-5) Committee. There will not bereeed to apply a
knockdown factor, as is the case with other altbys have only S allowables.
The comparison plots in this section show how 7€&%pares to 7050 and
7175 across the thickness range.

In addition, our 10 lot design allowable test peogrhas been completed
for hand forgings in the T7452 temper and is docuetin the Alcoa Green
Letter “Volume Il — Alcoa 7085 Hand Forging, 7th&eation Structural
Solutions”, July 2006.

In this section are:

1. An updated full A and B Design Allowable Table &385-T7452 Die
Forgings from 1 to 12 in. (25 to 305 mm) in Englasid Sl units,
appearing as it will in the 1 October 2006 publmatf MMPDS.

2. Comparison plots of 7085, 7050 and 7175 die forgmgmums in the
T7452 temper, for the L and T directions, showing, Fty and
elongation versus section thickness.

3. The 10 lot design allowable data for 7085-T7452 Boegings plotted
along with the submitted A design allowables.

4. Typical Stress-Strain Curve.
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7085-T7452 Die Forgings
AsWill BeListedin MMPDS-03
Publication: 1 October 2006

US Units
Specification...................| AMS 4403
Form.....coooceed Die Forging
Temper.....cccccovveveeeeenennnd .. T7452
Thickness, (in.).............. 1.000-2.00@®.001-4.000; 4.001-6.00p6.001-8.000| 8.001-10.000, 10.001-12.000
BasiS......ccovveiiiiiiiiee Al B A B A B Al B A B A B
Mechanical Properties:
Ftu, Ksi:
Lo 72 73 72 73 72 73 72 73 72 73 72 73
I P . 70 72 70 72 70 72 70 72 70 I 7( 72
ST oo, 7( 71 70 1 07 71 70 71 70 71 70 71
Fty, ksi
Lo, . 65 67 6p 67 65 67 65 67 65 67 65 67
R P . 62 65 62 65 62 65 62 65 62 6b 62 65
ST oo 59 6L 59 16 59 61 59 61 59 61 59 61
Fcy, ksi
Lo, 66 68 6p 68 66 68 66 68 66 68 66 68
LT e, 66 63 66 68 66 68 66 68 66 68 66 68
ST oo 67 6P 67 96 67 69 67 69 67 69 67 69
FSLP! S
L-Seiieeieee e .41 41 41 41 41 41 41 41 41 a1 41 41
T-S e .. 40 40 40 40 40 40 40 4Q 40 40 4( 40
L I .. 40 41 40 40 39 40 38 34 36 37 35 35
Foru® (e/D = 1.5), ksi
Lo, 106 105 031| 105| 101| 102 99| 100 96 o 93 94
I P 108 103 101103 | 99 | 100| 96 97 92 94 89 90
ST oo 98 9P 97 99 96 97 94 95 91 92 88 89
FbrP (e/D = 2.0), ksi
Lo -136 | 137| 134| 136 132 134 130 132 127 129 1p4 126
LT o 135 | 137| 133 135 130 13 127 129 123 125 1p0 121
ST i 129 | 130| 127| 129 12% 12y 123 124 119 121 145 117
ForyP (/D = 1.5), ksi:
Lo, . 88 91 88 91 88 91 88 91 88 ol 8¢ 91
LT e, 88 90 87 89 85 88 83 86 81 foit} 74 82
ST oo .. 84 86 84 86 84 86 84 86 84 8b 8/ 86
Fory? (e/D = 2.0), ksi:
Lo -101 | 104| 101| 104 101 104 101 104 102 104 1p1 104
LT oo, 102 | 105| 100! 104 99 102 o7 100 94 97 o 94
ST o 100 | 103| 100, 103 100 1083 100 103 100 103 1po 103
e, percent (S-basis):
Lo 10 9 9 8 7 7
N 8 7 7 6 5 4
ST e 5 5 4 4 3 3
E, 1B KSi..ccovriierreinnnne, 10.1
8
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Ec, 1B KSiueoiiieiriecinenne. 104

G, LB KSi.ccvviiiieiienns . 3.9

O SRS . 0.33
Physical Properties:

w, [b./in3..d . 0.103

CK,anda......................

Issued: April 2006, MMPDS-03, Item 04-27;

aStandard letter designations for shear properteA\STM B769. The first letter designates the m@ientation
normal to the shear plane. The second letter datgg the direction of loading.

IOBearing values are "dry pin" values per Section7114
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7085-T7452 Die Forgings
AsWill BeListed in MMPDS-03
Publication: 1 October 2006

Metric Units

Specification...................| AMS 4403
Form.....coooceed Die Forging
Temper.....cccccovveveeeeenennnd .. T7452
Thickness, (mm.)............ 25.4-50.8 51-102 1082- 152 - 203 203 — 254 254 — 305
Basis.....coociieiieiieeeeee, Al B Al B Al B Al B A B B
Mechanical Properties:
Ftu, MPa:
Lo 496 | 503| 496| 503 496 508 496 503 496 303  4P6 503
LT -482 | 496 482 496 482 496 482 496 482 496 482 496
ST s .482 | 489 482 489 482 489 482 489 482 489 482 489
Fty, MPa
Lo, .448 | 462| 448| 4621 448 462 448 462 448 462 448 462
LT e 427 | 448| 427 448 427 448 427 448 427 448  4p7 448
ST o, ..407 | 420 407! 420 407 420 407 420 407 420 4p7 420
Fcy, MPa
Lo .455 | 469| 455| 469 455 469 495 469 495 469 455 469
LT 455 | 469| 455| 469 453 46p 455 469 455 469  4bh5 469
ST i, 462 | 475| 462| 479 462 475 462 475 462 475  4p2 475
Fsi® MPai...................
L-Seis 282 | 282| 282| 282 282 282 282 282 282 282 2B2 282
T-S o 276 | 276 276 27§ 276 276 276 276 2716 276  2|(6 276
SLoiiiiii 276 | 282| 276| 276 269 276 262 262 248 255 241 241
FbruP (e/D = 1.5), MPa
Lo .723 | 723| 710 723 696 708 682 689 661 668 641 648
LT 710 | 710| 696 710 682 689D 661 668 634 648 6[L3 620
ST i 675 | 682| 668 682 661 668 648 655 627 634 66 613
FpruP (e/D = 2.0), MPa
Lo .937 | 944 923| 9371 909 928 896 909 875 889 8p4 868
LT 930 | 944| 916 930 896 90p 875 889 847 8§61 8R7 834
ST i ..889 | 896| 875| 889 861 87 847 8%4 820 8§34 7P2 806
ForyP (e/D = 1.5), MPa:
Lo . 606 | 627| 606| 627 606 62y 606 627 606 627 66 627
LT 606 | 620 599 613 586 606 572 593 558 579 544 565
ST o 579 | 593| 579| 593 579 598 579 593 579 393 59 593
Fory? (e/D = 2.0), MPa:
Lo .696 | 717| 696| 717 696 71y 696 717 696 117 6pP6 717
LT 703 | 723| 689 717 682 708 668 689 648 668 6R7 648
ST ..689 | 710| 689| 710 689 710 689 710 689 7110 6B9 710
e, percent (S-basis):
Lo 10 9 9 8 7 7
I P 8 7 7 6 5 4
ST e 5 5 4 4 3 3
E, 1 MPa..........c.......... 69.6
10
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Ec, 1 MPa................... 717

G, 1 MPa....................| . 26.9

Flaveeeiireeeeereeeeereeeserree e . 0.33
Physical Properties:

w, gm./cm3......ooveee. 2.851

CK,anda......................

Issued: April 2006, MMPDS-03, Item 04-27;

aStandard letter designations for shear properteA\STM B769. The first letter designates the mi@ientation
normal to the shear plane. The second letter datgg the direction of loading.

IOBearing values are "dry pin" values per Section7114
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Comparison plots of 7085, 7050 and 7175-T 7452 M echanical Properties.
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Longitudinal Direction, L
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Longitudinal Direction, L
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7085 T7452 Tensile Ultimate Strength - L

90

85
‘0
<
e
é’ 80 1 o o
o 0 © 5
p 75 ° E ;
e o) = .
© M S
E ° c 8 2
% O
o 70
‘»
c
)
|_

65

O L ==7085tent.minimum === 7050 minimum
60 T T T T T T
0 2 4 6 8 10 12 14
Section Thickness (in.)

80 7085 T7452 Tensile Yield Strength L

75 § o o
— o
S ®
< 701 8 g A ° g
D ¢ D o
3 8§ o g
n
? 65 o
o
>~
Q
% 60
c . ]
)
|_

55

QO L em===7085 tent. minimum *====7050 minimum
50 T T T T T T
0 2 4 6 8 10 12 14

Section Thickness (in.)

15
Alcoa 7085 Die Forging Green Letter—Alcoa Proprigténformation — August 2006 Edition



7085 T7452 Elongation - L
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7085 T7452 Tensile Yield Strength - LT
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7085 T7452 Tensile Ultimate Strength - ST
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7085 T7452 Elongation - ST
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Typical Tensile Stress-Strain Curves (full range) for
7085-T7452 Aluminum Alloy Die Forgings at Room Temperature
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Typical Tensile Stress-Strain Curves for
7085-T7452 Aluminum Alloy Die Forgings at Room Temperature
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5. Elevated Temperature Properties

7085-T7452 Die Forging: Tensile Ultimate Strength

(at Temperature) After Exposure
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6. Fracture Toughness Properties

7085-T7452 Die Forgings have shown improved fractaughness
properties. The table below (as it will be listedMPDS) represents the
approved linear regression developed KIC valuesbésined during
allowables development. Over 190 fracture toughtests were conducted to
do this statistical analysis. The actual datasarghested minimums plotted
against section thickness are shown on the follgyisges.

Plane strain fracture toughness informe for Table 3.1.2.1.

_ _ Product No. of _ Specimen K1c, ksivin
CrtEniEET e ;f;lg;geﬁ]s Sources SN S Egr?lg(geﬁls Max. Avg. Min. COV% Spec.
L-T 1.000 - 2.000 1 6 0.5-1.0 46 43 37 3.3 31
T-L 1.000 - 2.000 1 5 0.5-1.0 36 36 34 0.2 26
S-L 1.000 - 2.000 1 3 0.5-0.75 = 33 - 0.22 25
L-T 2.001 - 4.000 1 22 1.0-1.5 52 1 35 3.3 29
T-L 2.001 - 4.000 1 46 1.0 43 33 26 0.2 24
S-L 2.001 - 4.000 1 22 0.5-1.25 36 A 26 0.2 23
L-T 4.001 - 6.000 1 14 1.0-1.5 41 33 27 3.3 27
T-L 4.001 - 6.000 1 12 1.0-1.5 37 30 26 0.2 22
S-L 4.001 - 6.000 1 12 1.0 32 29 23 0.2 22
L-T 6.001 - 8.000 1 7 1.25 47 35 28 3.3 25
T-L 6.001 - 8.000 1 5 1.25 30 28 26 0.2 20
S-L 6.001 - 8.000 1 21 1.25 32 27 24 0.2 20
L-T 8.001 - 10.000 1 7 1.25-1.5 43 32 28 3.3 22
T-L 8.001 - 10.000 1 3 1.25-1.5 = 28 - 0.22 18
S-L 8.001 - 10.000 1 4 1.25-1.5 = 28 - 0.22 19
L-T 10.001-12.000 1 4 1.0-1.5 = 30 - 3.3 20
T-L 10.001-12.000 1 4 1.0-1.5 = 23 = 0.22 16
S-L 10.001-12.000 1 2 15 = 24 - 0.22 17

@ Estimated from linear regression analysis over prodigirtass range of 1-12 inches.

Summary: KIC Minimum Valuesfor 7085-T 7452 Die Forgings

Thickness (in.) L-T (ksirt.in.) | T-L (ksirt.in.) SL (ks rt.in.)
<=2.000 31 26 25
2.001 — 4.000 29 24 23
4.001 — 6.000 27 22 22
6.001 — 8.000 25 20 20
8.001 — 10.000 22 18 19
10.001 — 12.000 20 16 17

7085-T7452 Die Forgings are being compared to 706052 for thick
section structural applications. Below is a sttertgughness plot comparing
the minimums for these two alloys and two orieoiadi
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T-L 7085-T7452 Die Forging Klc
7085-T7452 Data, 7085-T7452 Minimums, and 7050-T7452 Typical Minimums
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Sample R-Curve Plane Stress Fracture Toughness Test Result

7085-T7452 Forgings

Crack Growth Resistance, Kr, Ksivin.

120

30 4

20

10

110 |
100 |
90
80
70
60
50

40

Crack Growth Resistance Curves (R-Curves) For 7085-T7452 Die Forgings
Sub-Scale Specimen, L-T Orientation, Mid-Plane (T/2), Tested at Room Temp
2-4" Heat Treat Section Size
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* L 2
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+ *
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L
1 L 2
L 2
L 2
L 2
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. ¢ W =6.3-in.
€ 2a,=1.58-in.
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1 23
@ 7085-T7452, Lot/Heat# ABAF34, L-T, Kc=103.8; Kapp=70.0
(Kc and Kapp Toughness Values in Units of: ksivin.)
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Effective Crack Extension, Aag; (in.)
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Alcoa Green Letter — 7085 Die Forgings'_Generation Structural Solutions

7. Fatigue and Fatiqgue Crack Growth Properties

In this section are the following fatigue and FCQBts:
1. Smooth S-N Fatigue Plots 7085-T7452 Die Forgings
R=+0.1, Longitudinal specimens.
2. Notched S-N Fatigue Plots 7085-T7452 Forgings
Kt=2.3 and 3.0, R=+0.1, Longitudinal specimens.
3. Open Hole S-N Fatigue Plots —
7085-T7652 Die Forgings and 7085 and 7050-T76&ate P
Kt=2.3, R-+0.1, Longitudinal specimens.
4. Open Hole S-N Fatigue Plots —
7085-T7454 and 7050-T7454 Die Forgings
Kt=2.3, R=+0.1, L and ST specimens
5. Strain Control Fatigue, SCF Plots — 7085-T7454 Eneggings
Smooth Specimen, R=-1.0, L and T specimens
6. Fatigue Crack Growth Rate, FCGR Plots
7085-T7452 and 7050-T7452, L-T and T-L, R=0.1

The fatigue test results for 7085-T7452 Die Forgihgve shown this
new alloy to have improved axial fatigue properasscompared to 7050.
Below are two tables comparing maximum stress $eaeP lives for smooth
and open hole specimens. This data was takentfrisnGreen Letter and the
7050 Green Letter. At long lives 7085-T7452 shawl® — 20%
improvement.
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Alcoa Green Letter — 7085 Die Forgings'_Generation Structural Solutions

Summary Table of Smooth Bar Spec. Fatigue Testing

R=+0.1, L dir. | 7085-T7452 7050-T 7452

Smooth Spec.
10° cycles 48 - 62 ksi 40 — 55 ksi
10" cycles 42 — 50 ksi 35 — 45 Ksi

R=+0.1, L dir. | 7085-T7454 7050-T7454
Open Hole Sped.

10° cycles 26 - 32 ksi 24 - 30 ksi
10" cycles 24 - 28 ksi 20 - 24 ksi
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7085-T7452 Die Forgings S-N Smooth Specimen Axial Fatigue Data

120.0 [T TTTT [ [ [T T TTTT [ [ [ T T TTT
- M Lot No. 475905; Die No. GA119563 (S-No. 804627) 4-6
L Lnot No. 475905; Die No. GA119563 (S-No. 804628) 4-6
100.0 I A Lot No. 475341: Die No. 219533 (S-No. 804631) 2-4 in |

I # Lot No. 475362; Die No. GA120065 (S-No. 804636) 0-2
= i m| Lnot No. 475354; Die No. GA120065 (S-No. 804639) 2-4
=< 80.0 | oLnot No. 475354: Die No. GA120065 (S-No. 804640) 2-4 -
5 - B /X A Lnot No. 475354; Die No. GA120065 (S-No. 804641) 0-2
» 60.0 - QAR @A
= I J A
g I & x» A O
= L [ |
§ 40.0 | k=10

- R=+0.1

.~ Freq = 30Hz

20.0 — Relative Humidity
- Lab Air ) _
_ Longitudinal Direction did not fail »
OO L ‘ ‘ ‘ [ ‘
1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08
N, Cycles
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Maximum Stress, ksi

7085-T7452 Die Forgings S-N Notched Fatigue Data

80.0 HEEEE RN EEEE RN
- ¢ Engine Support Fitting; (L)

i Trunion; (L)

70.0 . _—

-|Kt = 2.3 Open Hole #  Trunion; (L)
L IR=+0.1 ® Terminal Fitting; (L)

60.0 | |Freq =30Hz ® Main Landing Gear Beam |
[ [>90% Humidity - 4 - Engine Support Fitting, (L) Notch, Kt=3.0, Lab Air
| |Longitudinal Direction

50.0 -

I T @e:

40.0 | s®
i H o6

300 - "H, - — O
- [Kt=3.0 “H ¢ = Pl
- |R=+0.1 I A N

200 ¢ Freq = 30Hz 1 - - | R S S P
. [Lab Air B i b, ETE N T G

10.0 7 Longitudinal Direction
i did not fail —»

oo b | LU | Awi1a 2004
1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08
N, Cycles
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7085-T 7452/T7652 Die For gings and 7050-T 7651 Plate SN Fatigue Data
Open-Hole Fatigue (K.=2.3): L-T Orientation (T/4, W/ 2), R=0.1, Freq.= 30 Hz, RH>90%

m -
45 004
- 40 |
2 A
'E B
) . A
5 |8
s ]
‘2 ] O A\ MO
= i
£ 30 - A® O A o
X ] — oA @M A O
< - 1 A 7085-T7651 Plate 8-in. Thick _ A AA A
1 A 7085-T7651 Plate 8-in. Thick N Y
1 @ 7050-T7651 Control 6-in. Thick A
20 - @ 7085-T7652 Die Forging
] O 7085-T7452 Die Forging
15 - " | | H | —
1,000 10,000 100,000 1,000,000
Cydes

31
Alcoa 7085 Die Forging Green Letter—Alcoa Proprigténformation — August 2006 Edition



Maximum Stress, ksi

7085-T7454 Die Forging: 7085 vs 7050-T 7454 Open-Hole Fatigue
LT and ST Orientation, Kt = 2.3, R=0.1, Freq.=30Hz., Lab Air

40 ]
35 -
30 -
25 -
20 -
|| @7085,LT Orientation
" || m7085, ST Orientation
i O 7050, LT Orientation
7| O7050, ST Orientation
10 i e i - i F—
10,000 100,000 1,000,000
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Total Strain (%)

7085-T7454 Die Forgings SCF, Strain Control Fatigue Data

1.6
m 7085-T7454 (T)

1.4 o A 7085-T7454 (L)

H A

. A
1.2 A
m
C
1 N
" .
0.8 o
4 A
m A A
0.6 i 7Y ma
04 ||R=-1.0
Frequency = 30CPM
0.2 - Lab Air
Room Temperature
O } I I
1.00E+03 1.00E+04 1.00E+05 1.00E+06 1.00E+07
Cycles (Nf)
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1.0E-02

1.0E-03

1.0E-04

1.0E-05

da/dN (in/cycle)

1.0E-06

1.0E-07

1.0E-08

7085-T7452 and 7050-T7452 Fatigue Crack Growth Data
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—e— 7050 T7452 L-T 1-2in
10

Delta K (ksi rt.in.)
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7085-T7452 and 7050-T7452 Fatigue Crack Growth Data
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Alcoa Green Letter — 7085 Die Forgings'_Generation Structural Solutions

8. Corrosion

7085-T7452 Die Forgings have shown exfoliation sindss corrosion
cracking properties similar to other 7XXX-T74 allgmpers.

Exfoliation Corrosion Test Results

7085-T7452 Die Forgings have shown EXCO rating Afdér ASTM

G34.
48 Hr. EXCO (ASTM G34) Test Results
Avg. Max.
Depth Depth EC (%
(ins) (ins) (1) IACs) Visual Ratings:
Lot No: Part Description 24 hr 48hr
804628 Engine 7085-T7452
TI2 Support 6"
Lot No. 475905MT 0.0013] 0.002 425 [EA EA
804628 7085-T7452
T/10 6"
Lot No. 475905MT 0.0030; 0.003 412 [EA EA
804636 | Terminal 7085-T7452
TI2 Fitting 2"
Lot No. 475362MT 0.0010] 0.002 413 [EA EA
804636 7085-T7452
T/10 2"
Lot No. 475362MT 0.0030] 0.003 419 [EA EA
804639 | Terminal 7085-T7452
T/2 Fitting 4"
Lot No. 475354MT 0.0003] 0.001 415 [EA EA
804639 7085-T7452
T/10 4"
Lot No. 475354MT 0.0030; 0.003 417 [EA EA
804640 | Terminal 7085-T7452
T/2 Fitting 4"
Lot No. 475354MT 0.0017] 0.002 415 [EA EA
804640 7085-T7452
T/10 4"
Lot No. 475354MT 0.0023] 0.003 417 [EA EA

NOTES: (1) Maximum depth is the maximum depth measured, not necessarily the
maximum depth of attack on the panel.
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Stress Corrosion Cracking, SCC, Laboratory Test Results

7085-T7452 Die Forgings have shown good resulssandard
laboratory 3.5% NacCl alternate immersion SCC tests35 ksi, the days to
failure ranged from 63 to 120 days. For comparigd®0-T74 forgings
showed 30 to 90 days to failure at the same shegsts.

7085-T7452 Die Forgings
Short Transverse Laboratory SCC Test Results
3.5% NaCl by Alternate Immersion (ASTM G44)

Stress
Part Cast No. (KSI) [F/N (1) Days To Failure
Engine Support 2593L-03-02 35 3/3 112 99 120(2)
Trunion 2593L-02-01 35 3/3 120(2) [ 105 80
Trunion 2593L-02-01 35 3/3 91 | 120(2) | 120(2)
Terminal Fitting 2593L-03-01 35 3/3 66 88 117
Terminal Fitting 2593L-03-01 35 3/3 66 63 67

1. F/N =Number of specimens failed over the number exposed.

2. Samples failed during disassembly @ 120 days

Note: 7050-T74 at 35 ksi showed 30 to 90 days to failure, ref. 7050 Green Letter.
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Stress Corrosion Cracking, SCC, Atmospheric Test Results

Long term atmospheric SCC tests were started icMat, 2004 at
Alcoa’s Pt. Judith, Rhode Island test station. ttJ@5ksi, there were no
failures up to 590 days. Over 90% of the baraard 35ksi still remain in
test as of June 1 2006 (802 days). 7050-T74 fgsgim the same tests at 35
ksi show a range of 150 to 2000 days to failurd.(lR@0 Green Letter).

7085-T7452 Die Forgings - Stress Corrosion Cracking Test Matrix
Atmospheric Exposure - Pt. Judith, Rhode Island
Initial Exposure Date: 2004-03-21

As of May 21, 2004 there have been no failures

Stress Stress

S.No. Gauge (KSl) [F/N (1) |Days To Failure (KSl) |F/N (1) [Days To Failure
805850 12" 30 0/3 35 0/3
805744 12" 30 0/3 35 0/3
806220 10" 30 0/3 35 0/3
804627 6" 30 0/3 35 0/3
804640 4" 30 1/3 591 35 1/3 605
804629 4" 30 0/3 35 0/3

Stress Stress
S.No. Gauge | (KSI) F/N (1) |Days To Failure (KSI) |F/N (1) [Days To Failure
805850 127 40 0/3 45 0/3
805744 127 40 0/3 45 0/3
806220 10” 40 0/3 45 0/3
804627 6” 40 0/3 45 1/3 591
804640 4" 40 2/3 497,574 45 2/3 119,225
804629 4" 40 0/3 45 0/3

1. F/N = Number of specimens failed over the number exposed.
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