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Fig. 2. Stress field around a crack tip
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Fig. 1. The three fracture modes
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Fig. 3. The geometry and dimensions of modified Arcan fixture and test
specimens in millimeter
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Fig. 5. Mixed mode fracture tests under different loading conditions
(a) 0° (b) 30° (c)45° (d)90°
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Fig. 4. The geometry details of the bolt and hole
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Fig. 6. FE mesh of fixture, specimens and bolts (1/2 symmetry)
(Jo ) ze 5 BAiged « yeuSyd (s yie 0950 11 JSWi

il s 4 (Ko LK) p9d 350 Gl G5 0 )56 9 (K
A0 sy ydlae cpl Fligw b (5500 S gl sladiged 550 40
0l Caww glagn b (35 0 Sy slib sladiged jo kil o +/VO 4
Gly V8 5 IV p3lae b 4 35 yieciiss Vg Y10 slaygliss
5 S0 1556 Jy e s & 250 o 5 S 55

il (5555 34 YL cpl 3 (Gl pgd 390

7000
O Simple Center Cracked Specimen
6000 = <= = Holed Center Cracked Specimen
_ = =D0— = Bolted Center Cracked Specimen (Applied Torque=3.5 Nm)
Z. 5000 A== =# === Bolted Center Cracked Specimen (Applied Torque=7.0 Nm)

0 15 30 45 60 75 90

Pure Mode I Loading Angle (Degree) Pure Mode II

Fig. 7. Variation of fracture strength with loading angle
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Table 1. Mechanical properties of materials
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Fig. 9. GMTS curve for complete mode mixtures
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Fig. 8. Variation of 7-stress with loading angle
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