X, net-shape capability
and closed sections
eamed and seamless
ANSI or better dimensional tolerances
e Circle sizes of 2-20in (50-500mm)
e Jempers: T6, T4, As-extruded

D op 609 D O
Material System 6092/SiC/17.5p
Form Extrusion
Temper T-6
Thickness- in (mm) 0070(1.78) |  0.090 (2.29) 0150381 | 0250635 |  0.820(0.8
Density- 1b/in® (gm/cm83) .1011 (2.80)
Basis Average
F, tu- ksi (MPa)
L 74 (510) 74 (510) 71 (490) 71 (490) 67 (642)
LT -- - - - -
F, ty- ksi (MPa)
L 65 (448) 65 (448) 63 (434) 61 (421) 57 (393)
LT -- - -- - --
F, cy- ksi (MPa)
L 67 (462) 67 (462) 60 (414) 59 (407) 53 (365)
LT -- - - - -
F, su- ksi (MPa)
L 44 (303) 44 (309) 43 (296) 44 (303) 40 (276)
LT -- -- - -
F, bru- ksi (MPa)
L, (e/D=1.5) 123 (848) 115 (799) 101 (696) 105 (724) 93 (641)
L, (e/D=2.0) 153 (1,055) 145 (1,000) 134 (924) 133 (917) 116 (800)
LT, (e/D=1.5) - - - - -
LT, (e/D= 2.0) = = = = =
F, bry- ksi (MPa)
L, (e/D=1.5) 108 (745) 102 (7093) 93 (641) 94 (848) 87 (600)
L, (e/D=2.0) 130 (896) 120 (827) 116 (800) 114 (786) 105 (724)
LT, (e/D=1.5) = = = = =
LT, (e/D=2.0) -- - -- --
e, (percent)
L 6 7 6 6 7
LT - -- - - -
E, t- msi (GPa)
L 15.3 (105) 15.2 (105) 15.5 (107) 15.6 (108) 15.7 (108)
LT - - -
E, c- msi (GPa)
L 15.4 (108) 15.3 (105) 15.4 (108) 15.5 (107) 15.1 (104)
LT - - - - -
CTE ppm/°F (ppm/°C)
L = = = 9.2 (16.6) =
LT -- -- - --
0]0 perio ee O CA
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6092/SiC/17.5p - Sheet and plate

d and user defined thicknesses by
or better dimensional tolerances:

Tempers: T6, T4, As-rolled

Typical Mechanical Properties of 6092/SiC/17.5p Sheet
Material System 6092/SiC/17.5p

Form Sheet

Termper
Thickness- in ()
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6092/SiC/25p - Stiffness Driven Applications

stiffness with aluminum density b
pecified extrusions, forgings, and sheet and plate

Typical Mechanical Properties of 6092/SiC/25p Extrusion
Material System 6092/SiC/25p

Form Extrusion
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Thickness- in (mm)
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6092/SiC/44p and 6063/SiC/50p - High Stability Requirements

2/SiC/44p
nhanced YS & UTS high stiffness and low CTE
¢ Beryllium replacement and electronic packaging

® 6063/SiC/50p

* Low CTE & high thermal conductivity, high stiffness
* Thermal management and electronic packaging

e Supplied as billets for machined parts

e Suitable for simple forging

MMCs vs. Conventional Materials

Thermal K,
gm/cc ppm/°C W/M °K GPa

: »

Cu/Invar/Cu
ThermkonTM83, (Cu-W)
Molybdenum

Modulus,

d w q 21100 Superior Street Chatsw
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5083/B4C/10p- Trimodal Survivability Solutions

use force protection
Nanotechnology based steel replacement
Dynamic compressive strength approaching steel at 1/3 the densi
e Supplied in plate forms

- Dynamic Compressive Stress-Strain Plots for Trimodal Al MMC Forging

; NMC142 Strain Rate: 3050 1/s | | NMC147D Strain Ra

Stress (MPa)

ST Compr Str= L/LT Compr Str=
886 MPa (Avg) 906 MPa (Avg)

f | f f f | f L L | L L L | L
0.02 0.04 0.06 0.08
Strain

Dynamic Compressive Strength Summary for Trimodal Al MMCs

Billet Billet Forging Loading Relative Samples Average Max Strain Rates  Approx. Strains Ultimate
Serial No. Dia. (in) Dia. (in) to Forging Tested Stress (MPa) Tested (1/s) Reached (%)* Failure

1561-D1 14 1 90° 2 790 3240, 3470 11.2,12.5 Yes
3 1561-D2 14 1 90° 2 797 3420, 3420 12.3,15.8 No
1561-D3 14 1 90° 2 799 3070, 3370 11.2,12.4 No
) 1561-D4 14 1 90° 2 791 3490, 2880 9.8,10.0 Yes
i 1561-D5 14 1 90° 2 822 3180, 3390 9.8,11.8 Yes
b 1561-D6 14 1 90° 2 823 3400, 3100 13.0,11.0 Yes
1561-D7 14 1 90° 2 830 3220, 3520 9.6, 10.0 Yes
1 0° 2 811 3750, 3450 9.5,13.0 Yes

1561-D8 14
1 90° 2 863 3580, 2950 14.0, 8.0 Yes
1 0° 2 829 3050, 3200 8.5,7.7 No

1561-D10 14
1 90° 2 873 2900, 3000 10.6,7.8 Yes
1561-D10R 14 1 90° 2 848 3275, 3300 8.8,9.8 Yes
1561-D11 14 1 90° 2 827 3525, 3550 10.2,9.9 Yes
0° 2 796 3280, 3370 10.1,9.5 Yes

1561-7
2 2750, 3130 11.5,9.0

d w q 21100 Superior Street Chatswo
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2009/SiC/15p - Ideal Forgeability

, het-shape capabily

SiCp d50
Value
(Microns)

SiCp Loading
(v/0)

SiCp Size

(FEPA) Temper ‘

Extusion
Ratio

20:11

Test
Orientation

(ksi)

F, ty

(MPa)

F, tu
(ksi) (MPa)

Elong
(%)

(msi)

E, t

(GPa)

496:12

14:13

14:18

496:12

20:11

14:13

14:18

14:1 + Forge*

14:1 + Forge*

496:12

496:12

a minimum of four (4) specimens.

easured by DWA using Coulter diffraction device.

t- solution= 493+5°C, cold water quench, precipitation aging= 160+5°C for 24 hrs.
t- solution= 498+5°C, cold water quench, natural age= =96 hrs.

-I [l

Mfgers Lots:
15QS4545
15QS4644
15Q84658

Avg
Std Dev
Min
Max

Test

| el ] Orientation

3.75in (95mm)
Extruded Bar

Extrusion Ratio Footnotes:
"12mm thick retangular bar
216mm diameter bar

%95mm diameter bar

“95mm diameter bar forged to 2

Specification Minim

Avg
Std Dev
Min
Max

1in (26mm)
Blocker
Die Forgings

Avg
Std Dev
Min
Max

Closed Die
Forgiings

Specification Minim

1in (25mm)
Blocker
Die Forgings

Closed Die
Forgiings

Specification Minimum

dwa

ALUMINUM
COMPOSITES

Fax:

Phone: 818-998-1504
818-998-0343
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7050x/SiC/15p- High Strength Requirements

ex, net-shape extrusions
N and closed sections
Seamed and seamless
e ANSI or better dimensional tolerances
e Circle sizes of 2-20in (50-500mm)
e Jempers: T6, T4, As-extruded

. SiCp Loading| SiCp Size SiCp dso Extrusion Test
Matrix Alloy (V/0) (FEPA)  |Value (Microns)|  Te™Per Ratio Orientation

510.2 (74)

487.3 (71)

520.6 (75)

UTS, MPa
(ksi)

547.4 (79)

525.0 (76)

540.7 (78)

Elongation,
%

E, GPa
(msi)

94.1 (13.6)

94.4 (13.7)

94.9 (13.8)

Average

506.0 (73)

537.7 (78)

94.5 (13.7)

606.4 (88)

606.2 (88)

612.9 (89)

660.3 (96)

666.9 (97)

657.8 (95)

99.7 (14.5)

95.9 (13.9)

99.9 (14.5)

Average

608.5 (88)

661.7 (96)

98.5 (14.3)

General Notes:
1) SiCp dso value measured by DWA using Coulter laser diffraction device.
2) T6 heat treatment- Solution= 482+5°C, Cold water quench, precipltation aging= 121+£5°C for 24 hours.

Footnotes:
- '95mm diameter round bar
216mm diameter round bar

d wq Phone: 818-998-1504
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