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Program 4  The Effect of Temperature-on the Fracture Toughness of Weldalite™ 049 ‘0 / 7

Cynthia L. Lach and Richard P. Gangloff

bjectiv.

The objective of this research is to characterize the uncertain effect of temperature on
the deformation and fracture behavior of Weldalite™ 049 from cryogenic to elevated
temperatures. We will measure fracture resistance- and emphasize the determination of
fracture mechanisms, including slip plane cracking, high angle boundary delamination,
subgrain boundary cracking, and microvoid coalescence. Microstructure will be controlled
to produce either predominantly T, or T, + &’ (after Blankenship and Starke) and to examine

the effect of dislocation-precipitate interaction on fracture toughness.
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-T8 TEMPER

165°C for 24 hours

itates

ipi

Prec

T4 (AloCuli)

S' (Al,CuMg)

124

ORIGINAL PAGE IS
OF POOR QUALITY



9. c6 88
v9 c6 68 sinoy ¢ 0,991
'8 16 68
1L v6 16 sinoy 89 J.Sv1
0°6 88 €8
00l 68 £8 sinoy ¢ J.SP1
uonebuojp | IS S
Ju92194 yibuails yibuauls ladwa]
ajewnyin PISIA

ainjesadwa] wooy

S311H3d04dd TVOINVHOIN

125



Jly

1vj juawade|dsip aui| peo
< <
)yoelidald
! 3
4 ol d S
p & shal v €2 | ‘PeOT A [« « aoeLINs
\ \ | » ainjoe.ld
(ov)(MClog) = p . q Ay )
aul| Bununig vr %01 1N0QE Y 19V
peojun jellied Y
«g—>

Oly anv Al ININGI13a O1 FHNATO0Hd 1S3l



ssal)s aue|d = Vr
VAnlepalsel =() uesnsaued=3d

uonedljdey = y alisual = |
b1 %6/2zdD ‘@
(vr) (vr) | (vr) | (vp)vr ve | vr 06 8y
(3d) (3d) 3d 3d SIU ¥2/0.ShL
(L (DHL d] ajqeteays
(8°s) kL
(vr) | (Hvr) (ve) | Byp)lye | vp | Hye 26 9y
(H3d) (H3d) H3d Had | si4 v2/D.591
(L) | (1) (L) (LdL 1 d) | }1 ejqeteays uoN
GZe | s91L | svL | SZ G2 00L- | 06L- | 6V0 w.BMIEPIDM

9, ‘ainjesadwa |

XIYLVIN 1S3L

127




SUMMARY

0.5" Weldalite™049 T-3 plate obtained

Material characterization and heat
treatments selected (Blankenship)

NASA and UVA compact tension
specimens machined and heat treated

Fracture testing equipment developed
and on-line (Wagner, Porr)

Ready to begin experiments



QUESTIONS

e Does precipitate-dislocation interaction
affect crack initiation and growth
toughnesses for Weldalite™'049?

e What is the effect of temperature?

/ \

Fracture mechanics data Microscopic behavior
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