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Model of fracture toughness for highr strength aluminum alloy
containing two- scale size microcracks
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Abstract: A fracture toughness model of high-strength aluminum alloy was established to describe the nonlinear re-
lationship between fracture toughness and two-scale size microcracks, based on fracture mechanics of two-scale size
microcracks initiated during aluminum alloy deformation and the derived relation between tensile ductility and two-
scale-size microcracks. The model shows the effect of volume fraction of two-scale size microcracks on fracture
toughness of aluminum alloy. The fracture toughness of aluminum alloy decreases dramatically and then decreases
moderately with the increase of large scale size microcracks. The formation of the smallkscale size microcracks be-
tween the large microcracks decrease the fracture toughness sharply. The model predictions of the fracture tough-
ness evolution of high-strength aluminum alloys with two-scale size microcracks agree with the experimental data,
with the constituents being large scale size microcracks and the coarse dispersoids and precipitates being smalkscale
size microcracks. How to improve fracture toughness of high-strength aluminum alloy was discussed based on this

model.

Key words: aluminum alloy; fracture toughness; model; deformation; fracture

FUE R S ARG A e xt s in &0 e et Ju g i B 2R . — ROk, 0
SR WIVERER G TR REAWT STt S O Bk L 2 e iR A AN S SIE R PN Ty
FRE RN SR, U ERE S-SR EIERE W WAl R R AR A e R e A RIS B A BT

O EEWMB: E5KE SRR R % B0 H (2005CB623704) ; [ 5 H AR AR B IUH (50471057) ; ZH St A A S0
PRI B H (NCET =~ 04~ 0752)
Yeks BHA: 2006~ 01~ 16; f£iT H#A: 2006~ 06 ~ 15
BIEE: BREEME, Z09%; Hih: 0731 —8830714; E-mail: khchen@ mail. csu. edu. en



%16 &5 10

WRREte, S PR R BEMER AU i AT 5 S 1) I R I A

e, B NARH RIE, SORMRGLF iR o i AE . X2
REEFA S e S 2 MA S R e B
R AT T IRANEAR o A O X W R
FISEm, ANATCREAT 7 KER LR 5 TR .
H 505 2 AL SHOIL BT 5 DI B e
WF9E A GE S R A D . Chan S5 R T & &
W Z-Ti G ERITEAR W AR, L5 i i = 4
VI WL, I3 Hr T 2GR I LA S AR SRR AL ) 2 44
Bt RO ARy, $ENL T A < i DL R N AR
T TIOO 2 1 . AR SRIBR R i S PR AR . A DA
JEAMEITERT R BT, R BV TR R A
FEHA BT BB AR L KORRHR A R
FERIO R B /K _E R AR R I B B —BF U0
%, PR R R AR AT oy BLROT A 2T [ —
JUBE 2 )5 2% W 1 A A ke oy AR P A TE SR I 2
EBH . XN G5 2 BT AN R R 58 — M4
P LR 25 F BRI BILA,  DUHLK B 45 di AR
ARG, DA BE/IN B R O A BT H A O s 4k
M, iz ALEE B e B VR RR E Be T ) T B0 SO0
IAVE AR RIS, AL T A A < i W AR R AR
it
BN <52 ARy 10 2 T m DA 8% B3 45 K088
HI—RIVNIIES . — BORUL, &M RHESN TR H]
&, TR B S 2k A 0T W SRR R A 4 2 S0
(DL s B NARRI IR, A+ — M
grz [ AR 2 2y Wi AE O I, T R R R
20 . FEREE — SR SR R L R G
N, APEHREED AR B s NC R T —
PR GG AT BT R E ROBE A, (R I 2
IR ol X BE A R IR N 47 52 WA R I 2440 1 O A
R 0T ST R AR S T DR BT W AR 1 0 22
Zethsgm, A SCYEE R A T — MR GO
PR ) S e R L, 9 — DB B TR
SURITER, S NLAORE R SO 1S I R I
REABR, FF 456500 45 R R B T &5 2R 1t
(L AT

1 =3

MORHE N RE [ RO Rt e ok
VoA RKED MR, 7B R, B AR
FRITJRD, FEAH QR PSR S0 TR B W) X AR 2 2 Wi
W, 7 T RERE B RIS A VAT
ik Ve A, m ANREUB WA AR LA

+ 1679 *
Z IR X N (LK 1)
=\
SN [k &4,
B i
Ay| S B T 4
% b ........................ o

1 W R s
Fig. 1 Schematic diagram of model for

fracture toughness
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