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ABSTRACT Four points bending samples of LY12/Al/LY12 were prepared from explosive cladding
sandwich plates with different thicknesses of pure aluminum sheet by electron beam welding of bulk
LY12 to respective surfaces. The fatigue pre—cracks were introduced into aluminum sheets, parallel to
the bonding interfaces. The crack propagation in the layer of pure aluminum is confirmed by sectional
observations to cracking path and EDXS analyses of tiny zone’s composition on the counterpart fracture
surfaces. The results show that, with the decrease in the thickness of pure aluminum layer under strong
constraint of double interfaces, great differences occur for the measured load/displacement curves, and
fracture toughness characterized by critical J-integral drops down remarkably, that is, the ductile-
brittle transition of the pure aluminum sheets bonded by Al alloys takes place. Relatively, brittle
cleavage patterns locally appear on the fracture surfaces and increase gradually in the fraction. The
micro-mechanism of the ductile-brittle transition of pure aluminum sheets under the constraint was
discussed.
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Fig.1 Sample geometry and loading of four points bend-
ing. A-LY12, B-Al
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Table 1 Mechanical properties of materials tested before

experiment

Material os, MPa oy, MPa 6, % E,GPa n
Al 105 107 17.3 70 0.04
LY12 180 245 10 70 0.14

BYERNG, WEY 60 Hz, K HlkH 0.1, a/w=0.5
(w HRHERE, o HRIGK) LHRIEIN EIRE T RBL
MER, BANAEN BMEREUNANRAE.
1.2 0O EEdhICRe S5 O K R S S N

HTREELEEEATHRR, TRRXANASE
i, nE LR 40 mm, TEHEX SEES 80 mm.
WK MTS-880 iREHL, RSB PEHHTRERM -
BEBME, MEEEN 0.1 mm/min, FIERHER
2 10 times/s.
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Fig-2 Load versus displacement of laminates with differ-

ent thicknesses H of pure aluminum
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Fig.3 J-integral of laminates with different thicknesses

of H pure aluminum
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Fig.4 Cleavage pattern (A), transition zone (B) and dim-
ples (C) in laminate with a pure aluminum layer
of 0.8 mm thickness, and the zone in the box for
EDXS analysis
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Fig.5 Cleavage pattern in laminates with a pure alu-

minum layer of 0.2 mm thickness
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B, FHEN EDXS XA XS
Fig.7 Cleavage patterns and EDXS zone in the boxes on
the counterpart fracture surfaces of laminate with
a pure aluminum layer of 0.2 mm thickness, and
(a), (b) corresponding to two sides at the same site

on the fracture surface
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Fig.6 Tearing ridge between dimples (a) and cleavage AW O SRR S AR LA R OO XX R 4
pattern in a dimple (b) in pure aluminum of 0.2 Vi AR BT B, R e R
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’ .
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H8 #AEREF 0.8 & 0.2 mm HEERERRNUFAES

Fig.8 Sectional morphologies of crack tip in laminate
with a pure aluminum layer of 0.8 mm (a) and
0.2 mm (b) thickness
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Fig.9 EDXS of box zone in Fig.7 (The EDXS of box
zones in Fig.4 and Fig.6b are the same as Fig.9),

showing brittle cleavage occuring in pure Al lager
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Fig.10 Drafts of plastic zones of pure aluminum before (a)

and after (b) constraint
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