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Evaluation of the elastic and plastic properties of Al/Brass/Al composite
fabricated by roll bonding process via digital image correlation method
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Keywords Abstract
CRB In the present study, for the first time the Young's modulus, anisotropy coefficient and elastic and plastic parameters
DIC method of multi-layered Al/Br/Al composite produced by cold roll bonding process were assessed by digital image

correlation method. The digital image correlation (DIC) is a relatively new method used to measure strain fields to
determine various parameters such as anisotropy and Young's modulus for many materials and alloys. Structure,
mechanical properties, elastic and plastic parameters are determined by optical microscopy (OM), micro-hardness
measurements and tensile tests equipped by 2D DIC system. Using longitudinal and transverse strains from DIC and
plasticity theory thickness strain, anisotropy coefficient and other elastic and plastic parameters were calculated.
The results showed that mechanical properties were improved compared to the primary samples, so that the yield
strength and ultimate tensile strength of the composite were more than five times the original aluminum, and
microhardness of both layers of aluminum and brass improved more than two times due to cold working caused by
increasing the dislocation density during rolling. The value of the calculated elastic modulus was obtained 77.8GPa
by digital image correlation method, which are little difference from the values obtained from theoretical
relationships based on the volume of the composite materials. Also, the anisotropy coefficient during the tensile test,
after the initial oscillation increased to the necking point, then decreased and a little before the failure point fixed

elastic and plastic parameters
anisotropy coefficient
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Fig 5 microstructure of primary sandwich of multi-layered
Al/Brass composite
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Table 1 The elastic parameters calculated by DIC for multilayered
Al/Brass composite

(GPa) (MPa)
0.310 69.3 3T s A ppiesl
0.349 77.4 186

poeirag) s plpgainas|

ol Kbl (slo el o(B USE) S ypesT s 5l eslil b
oy 5 )5 oly el oy (ol iiS plSoul
3 Jgaz mlo b Glas .ol a8l,1 3 Jooz 10 g ol el (60 Kl
sl slogys b alie )0 poriadlliz plpsaiasll @Y aw yjaals
Selst sl ol ol i 55 51 6 VL Lol i 5 poiees]
2l 5l G gl poiagl] a4 s 45 aun, 274MPA S99 4 ous
Aol jlade wd o)lil B Ceond [0 aF jebjles .l 4Bl l33l
0| N PXCELSONPY I g W P VPR Wi JPYL ST [UCH P T P B 3
Sad 4 1050 (5,s alls sgaicagll 4 G 3,9 > 50 0y g
ol 4Bl 58l

&l powires]] ¥l Jpo Jlake (03 (sl 00d @] (5,955 Luly, 2 Jgur

PRSENY J..S....) .)‘5.4 o> u...)LJ »
Table 2 presented theoretical relationships to estimate value of the elastic
modulus of aluminum/brass based on the volume of constituent materials.
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Table 3 The plastic parameters calculated by DIC
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Fig. 7 Variation of anisotropy at equivalent strain during uniaxial
tensile test for multilayered Al/Brass composite produced by
ARB
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