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2 Digital Image Correlation (DIC)

1 Lode angle parameter
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Table 1. The chemical decomposion of Aluminium 5083.
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1 Video Measuring Machine (VMM)
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Fig. 1. The Al5083 (a) geometry and dimensions in mm and (b) the stress-strain curve after simple tension test.
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Fig. 2. The geometry and dimentions (in mm) of shear and notched specimens; (a) shear (0.2 stress triaxiality), (b)
shear shear (0.33 stress triaxiality), (c) notched (0.38 stress triaxiality) and (d) notched (0.55 stress triaxiality).
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(Avg: 75%) (Avg: 75%) (Avg: 75%) (Avg: 75%)
0.760 0.659 0.747 0.749
0.704 0.612 0.659 0.623
0.647 0.565 0.572 0.496
0.591 0.517 0.484 0.369
0.535 0.470 0.396 0.242
0.478 0.423 0.309 0.115
0.422 0.376 0.221 -0.012
0.365 0.328 0.134 -0.139
0.309 0.281 0.046 -0.266
0.252 0.234 -0.041 -0.393
0.196 0.186 -0.129 -0.520
0.140 0.139 -0.216 -0.647
0.083 0.092 -0.304 -0.774
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Fig. 3. The stress teriaxiality contour from the numerical simulation; . (a) shear (0.2 stress triaxiality), (b) shear
shear (0.33 stress triaxiality), (c) notched (0.38 stress triaxiality) and (d) notched (0.55 stress triaxiality).
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Table 2. The results of mesh sensitivity analysis.

(Sl o s 25) Lol sl S (S0 sgni
(YPSNY) #YYY (YZAIAQ) OYY - (YY-IYY) Yaur A
(A+/Y¥F) OYY- (AY/TA) TYVY (ADIAD) YAY - <IYY
(YY) YALF (YYO/0Y) #YYP IANAAMIARAE <IYA
YY0/-7) YFOF (YYAIY) #YV 7 (YOV/IFO))YFAY <100

s 3oyl ConsSes g S Consd bl | g JZU g (b (Siged .F S5

Fig. 4. The fracture state of shear and notched specimens after simple tension test.

& Jos -F

CanS 5)5° (635018l s (b Sl Jeol> gulis Ceand (pl 5
390 S (1S g bod b 025 5 s3e l 5 (ip S5
2 g odd asby  Sas wlas sady @ Il 0 0.8 e 8 s
Pl plesg olkaw jlosliznl b e Cansid ()3 (6550l so90 ol
W3)S (o Jlod g 4325 @lis g 03l s

uf.\.&luu‘wo -y -¥

dod (po S yldie g 0dg Ll &S (63)50 O JSS (glajlges

Ol ol o Sl s pa Vo v glod )5 CanSlls (15,8 29 ol adl o

yary

io i Sl ol foges V¥ g Sl 1 427
ag Lol ol 5l ] e conty olod bl pd du > A5 (0, 90dus
9 Jobs bbby gl W oclin cud 9 12 (65 (1Sl &
bl w3 A5 goymed g5 a Sl Jhged W e b g
ey 2l 2l el Jla 4 ol > die ©jgar oled
4;-)3) ciliseo slaled )0 bdiges slp iniS slacws ol sl yldges
Slome &S i o sl b jlyged pl Slodds puy & S5 5o (o, Kzl
5 LSS o &y ddad b 00 Indiga Jobo ol 4 5 Jlec!
ey Sl



(@) voe

(iarso) Rlal>

v/ o v/ Vo Wi e WA Y.
(osho) Rlzil>

OO (3) g + /YA () o /¥Y (&) /Y (A1) 0 ygm0am (g0 ilieo slaled j5 Laiges louls — gy 415905 .0 JSUI

Fig. 5. The force-displacement curve of specimens at different temperature state for stress triaxiality; (a) 0.2,
(b) 0.33, (¢) 0.38 and (d) 0.55.
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Fig. 6. The phase diagram of aluminium-magnesium.
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Fig. 7. The VMM apparatus for scanning the fracture section of the specimens.
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Fig. 8. The fracture section of shear specimens under VMM apparatus (7 magnification).
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Table 3. The measured effective fracure strain of shear specimens.
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Fig. 9. The method of measurement of notched specimens with VMM apparatus (7 magnification).
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Table 4. The measured effective fracure strain of notched specimens.
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Fig. 10. The effect of temperature on fracture strain at various stress triaxialiry for A15083.
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Fig. 11. Comparison between the numerical results with experimental data [27] and also with the results of Rice
and Tracy model [15] for AI5083 at 25°C.
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