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Effect of Adding Al,O, Nano-powder on Mechanical Properties
and Inclusions of Hollow Steel 55SiMnMo
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Abstract The mechanical properties and inclusions of hollow steel 555iMnMo added 0. 018% 120 nm Al,O; nano-
powder in earlier stage of reduction period and 0.002% nano-powder during ingot casting have been studied. Results
showed that with added 0. 02% Al,O; nano-powder the yield strength of forged and air-cooled steel 555iMnMo increased by
13.9% and impact toughness at ambient temperature increased by 70. 8% ; by field emission SEM observation the most of
Al, O; nano-particle became non-spontaneous nucleus of non-metallic inclusions and the most inclusions in steel were fined
by adding nano-powder, the size of inclusions was 300nm ~3 pm.
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Table 1  Comparison of mechanical properties of steel
558iMnMo added and non-added Al, O, nano-powder
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Fig. 1
added Al,O; nano-powder
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Morphology and energy spectrum analysis of non-metallic inclusion extracted (a) and in as-cast sample (b) of steel 55SiMnMo

W, BN ZARR T 100 ~300 nm, B8 44T B
R PRFMERSI UL ALO R E, BEERDE
i Si AR

& 3(a) B iR mgs K AL 0, ) 55SiMnMo 4

Al

(0]

B2 AL O, N ER D HA/DR I TS B
Fig.2  Morphology and analysis of fine non-metallic inclusion mainly containing Al,0,
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Fig.3 Morphology of inclusions in steel 558iMnMo added Al,O, nano-powder: (a) inclusion with Al,0; nucleus; (b) compound inclusion
with Al,0; nucleus; (¢) Al-Mg-O inclusion; (d) inclusion compounded with Mn-$-Si-Ca at edge
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