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ÅHardness 

ÅMachining characteristic comparison

× Propose additive/subtractive hybrid manufacturing of 18Ni-300
maragingsteelsamples;

× Investigatethe machiningcharacteristicssuchas hardness,cutting
force, residualstressand surfaceroughnessof the ASHMedsample

andcomparethosewith their counterpart of the wrought sample.

× Investigate the microstructuresof ASHMedsample and compare

thosewith their counterpart of the wrought sample;

ÅSchematicsof residualstressevolution in ASHM

× The SLMed samples have finer cellular microstructures than the wrought
samples. The hardnessof the ASHMedsample in side surfaceis higher than
that of the wrought sampleby 31.6%;

× When the gentle milling is conducted, the residual stressesof an
SLMedsample exhibit as tensile stressesin the machined surface
due to the AM-induced thermal stress, but the wrought sample
exhibits compressivestress. When the abusive milling is used to
suppress the AM-induced thermal stress, the resultant residual
stress is compressiveand larger than that in the wrought sample
due to the lower plasticity of the AMedmaterial.

× The SLMedsamplespresent a higher cutting force than that of the wrought
samplesunder the samecutting conditions;

× A lower machined surface roughness of the SLMed samples is obtained
comparedwith that of the wrought samplesat the samefeed rate;

Additive Manufacturing(AM) possessescapabilityof building complicatedparts that are
otherwisedifficult to manufactureby the conventionalmethods. However,the dimensional
and geometricaccuraciesaswell assurfacequality of an AM producedpart are inferior to
the conventionallymachinedpart, which hinders the AM applications. A novel additive/
subtractivehybrid manufacturing(ASHM)method is developedto take advantageof both
the simplexAM andprecisionsubtractivemanufacture(SM).

For the parts fabricatedby an ASHM,the microstructuresare different from those of the
conventionalmetallicparts (suchasforged,cast,hot-rolled parts)due to the rapid heating
and cooling in the AM steps. In addition, the residual stress induced by the AM steps
influencesthe residualstressreconstructionin the subtractivesteps. Thus,the AM-induced
microstructureand residualstressmay result in unique machiningcharacteristics,which
affect the final resultingcomponentsandcorrespondingfunctionalperformance.
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(a) Schematic description of the hybrid ASHM process 

(b)(c) Parts fabricated by  AM and ASHM
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