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One of the major challenges in the selective laser melting process is the generation of residual stresses in the
processed parts. The residual stress can have detrimental effects on the dimensional accuracy, mechanical
properties and performance of the part. In most industrial components, such as turbine blades, the cross
section of the part changes along its length which can affect the amount of residual stress. The most important
parameters of selective laser melting process include laser power, scanning speed, layer thickness and hatch
spacing. These parameters are effective on the thermal profile created during the manufacturing process.
Therefore, they can play an essential role in the formation of residual stresses in parts. In this paper, the effect
of hatch spacing parameter on the residual stress magnitude of Inconel 625 samples with different cross
sections has been investigated experimentally; so that the energy density does not exceed the appropriate
range for the density of the samples. Using the non-destructive X-ray diffraction method, the residual stresses
measured in the center of the sample surface and the intersection of the two variable sections of the samples.
The results showed that the use of a larger hatch space significantly reduces the amount of residual stress.
Also, the comparison of the amount of residual stress in the center of the surface of the lower and upper parts
of the samples shows that the amount of residual stress in the interface between the two cross sections is
reduced by almost half.
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Fig. 1 Residual stress mechanism a) Creating compressive stress during
laser beam heating b) Creating tensile stress during cool down
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Table 1 Parameters used in the selective laser melting process

Culis Cere s e psile dlol 3 2 wpes

mm  mm/s j mm j/mm3
o f \We oo Y. A YYV/A A
S I R O ne Y- ARY
o f \We oo Y. Y YAQ/YE C

3l alomy & 0 b (slosisal dwaia ¥ S
Jo ¥ culo L Y ol diges amo oo lid 1) S jgadle

Y ooolouws A 0093 N E- ) i)l ol pal 3ss 5 il Swiie

Nilowy i (g S 03Il sl gug, -Y-Y
plod 555mmly &5 (IS gy Sy wilowy (AT (55503l (sl
b olgee cdel (Jy o)l 092y il oud rhae Jles
2,8 Siby 1) S osse Glajls ol (Bgy S Sl
53 & Olgien |y wlowy 25 s xSosll la by, IS sk
Goe Bl | goddds (Jgl atwd 0ged (gaddds alws
b Sass bld ol 5l ] Sy S (605051l
e g e 098 93 4 Wl (25 55l
09.«.4‘5@ oolarul QS'LA) k_§7<.’a....4 LSLQU*‘B) )l ..\45..»‘59 6\.\..44.9*'0
b ol all s o 45 sgaze (i (5 S ojlusl a5
).‘}51 O ol P Gada..; ..\;Lo..,.g 6Lmu‘l;.;.'{ oD o)|9.,o )’|
Ol 5l s Wedom £9,8 grlam 5l (2iST Slag IS 5L ) las 5
653 arws aisl e SUjlas s wilowy sl i L
bl 05 ganainb ) Sezse ST (lgiee &
Ll )5l ogd oo ool azlad Ges ;o a4 Cewl a5 ol
dod 9 Oyt b (yPte dwd dw A (6 S 05l Sl LSS

S S e
ovgy 3 eolaiwl b by 25 6 pSoslail gdow cpl o
)...C u,uS_v‘ axsl w‘).: uuﬁ) Lol 0dls ral.?u‘ u.ui»‘ axsl U’“"‘f
sl srSoilul Gl les s ok a5 el ye
6))...’ @L?Lu‘ g_as\) ..\..4])3 la 03l ..\.Jy Olalad 5o @L‘aw
Ldiged Gos ;0 Slawy yiid byl ax 31 008 o colaul
e el sl anse Jds 4 s dedee ool m S
sdlie (i aSul 4 4z gl b rizren 5 alas oIl
4575 g oo 35 yaie Dlabad polan (Se05 50 Ygare LI
D8 o O yg0 iged rhan 10 Ygors dilomy (it Juloo

B sbs) g olge -

ST prgms iz 5l il ds (5,50 5l 098 018 Al
5o oolawl 0y50 ladigel Cawl ool wdgr YO JeSl
EOS M250 Extended olSiws 3l oolaiwl b o> aslas
Voo s e oslal b Sl Voo gl b i) 4 e
FUNGIES WIPUTEYE SRR IR WL WIS UL O | EX L ST WO
0y 55,1 55 L ieST maw yaile, JBlos 4 jslaie
oalS jslate @ dadiges cle anld gg00 5l 8 .l
Sgdse p b o5 Sl

E RS ksn....ba.) 6LQ).'LA|)L: ‘LS)}.?J @L?LAJ‘ TR ..\...:])3 )
NS Sl olbad (65,50l 5 (Sl ols> 59, 45 518 S92



Ubed 9 (5 90000 (45 )0

6o il 93 ST 58 3 judie aloiie by ilalod )3 Siloany il TS () 2

Y Jsoz illae ousjle 'l Spadrg b ogzgo olic
ok oo

P berd ooy cdllae l pliebl Jpax jslaie 4
SasSly ik 5T 5l oolital 5y5e SYO isSal
25 ot S5 el s s sl TSl 5 655
Jeds a (F US) ool ot ooliia laiges el cgx
533 533 sloml 5 ©gd Lulyd (53, 19 )3 S3eldy0e il
Pl 9 oS (IS sk g Wlewy 25 5 LSl ) 4
29y P9 Do e jlosliinl b ¢ ples axkad (Sl
0 &3 (654098 ,90 TeScan—Mira III Jowe ‘ussl.\,,a JeS
Sgd oo odlin aS 4eS L (O JKO) Cewl ool owyp
Ll 3l 5 i Blo 5 (55,5 S5 sl Ty 5399 )
sl a5 3gei axgi Wb adlioe 9,50 YORF lavgle jolay
3,10 o0l Cuenl (650 Bl ogd wnld o pom )
e gy S Vel eS8y jag D)3 sg2g a5 (5 sk
54k Bys om0 SRS (ST pae g Wud ged 4
anld o j00 5l eolatwl culls 5y e ;5 5 098 0 i
Dal s)ls ) 2besl wgd

(33 22yd con> p FYD JigSl 39 aleerd oS 5 ¥ Jgux

Table 2 Chemical composition of Inconel 625 powder in weight
percentage
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Fig. 4 Determination of chemical composition of Inconel 625 powder
by EDS analysis
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2 Energy Dispersive X-ray Spectroscopy (EDS)

3 Field Emission Scanning Electron Microscope (FE-SEM)
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Fig. 2 Scanning strategy used in the selected laser melting process a)
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Fig. 11. Residual stress changes of the lower part of the samples by
changing the hatch space
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