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Effects of Cumulative Deformation on Microstructure and Mechanical

Properties of C17300 Alloy Bar
Cao Jun, Li Chong
(School of Mechanical and Power Engineering, Henan Polytechnic University)

Abstract: The effects of cumulative deformation on microstructure, properties and fracture morphology of C17300
alloy bar were investigated by SEM and tensile testing machine. The results show that with the increase of cumu-
lative deformation, the number of slip bands and deformation twins is decreased with grain refinement, and the
tensile strength and hardness are increased firstly and then decreased, and the elongation is decreased firstly and
then increased. The comprehensive performance is desirable when the cumulative deformation is 57.3% , where
the tensile strength, the yield strength, the hardness, and the elongation reach up to 682 MPa, 539.38 MPa,
251.11 HV and 10.78% , respectively. When the cumulative deformation is increased from 20% to 27.3% , the al-
loy is changed from ductile fracture to intergranular and ductile mixed fracture, and the ¥ phase is changed to pit-
like distribution. When the cumulative deformation is 57.3% , the dimple diameter is decreased, with ductile frac-
ture, and the precipitated amount of ¥y phase is increased with cellular distribution. When the cumulative deforma-
tion is 72.7% , the dimple diameter is the smallest, from equiaxed to parabolic, and the precipitated amount of y
phase is increased further.
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Tab.1 Chemical composition of C17300 alloy bar %
wp
Be Ni+Co Al Si Pb Cu
1.8~2.0 =0.15 <0.15 <0.2 0.2~0.6 K
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Tab.2 Drawing passes and cumulative deformation

of C17300 alloy bars

KA LR L7 RRIBAZR/ %
1 $1.11 mm—>¢0.993 mm 20.0
2 $1.165 mm—¢$0.993 mm 27.3
. —>41. X —
3 $1.52 mm—>¢1.15 mm(650 C X1 h) 573
$0.993 mm
4 $1.9 mm—>¢1.5 mm—> 79.7

$1.15 mm(650 C X1 h)—>¢0.993 mm
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Fig.1 Microstructure of C17300 alloy continuous

casting rod blank
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Fig.2 Microstructure of aged C17300 alloy bar under different cumulative deformation
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Fig.4  Strength variation of C17300 alloy bar with

cumulative deformation
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