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Study on reduction of deformation obtained by selective laser melting

- Investigation of deformation behavior by thermal-structure interactive analysis -

Graduate school of National Science and Technology, Kanazawa University Kiichi HISHIDA,
Institute of Science and Engineering, Kanazawa University
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In our previous study, it was shown that the direction and scale of thermal deformation obtained by selective laser melting were
different in consolidated structure or base plate. In this study, a two-dimensional finite element model was built using ANSYS, and
the thermal-structure interactive analysis was carried out to estimate the temperature distribution and deformation behavior of the
model. As results, the convex direction was different in the combination of metal powder and base plate, and the calculated results
obtained coincided well with the experimental results. Furthermore, the deformation direction of consolidated structure was

influenced with the coefficient of thermal expansion and Young’s modulus of consolidated structure.
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Fig.1 Experimental setup for thermal-structure interactive analysis
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Tablel Conditions for thermal analysis

SCM MAS
Initial temperature [‘C] 27
Irradiation time [sec] 16.2 8.4
Cooling time [sec] 16
Heat flux [W/m? | 2.0x107 | 3.5x107

1.0x 108 (top surface)

Heat transfer coefficient [W/m?-K]
1.0 x 10° (bottom surface)

Element size [mm] 0.5




G75

3.1 {GEMET

2@)IZ SCM By RITIIT HIMBFE DR 254, X 2(b)IC MAS
ARIZIIT D INBREDIREE /3 AT, ) 2 1ZEBOLBBGRR D
AYFIIZEZ LN KTHY, B R A S 2 IR CE T T
ERIEZRL, BVREIZ L > TET /VERITRES L a2 e
Do3DD. T TAREMIENT R & FE R BRI O IR 0 s T Ol
GRS 2 e L T=— Bl & LT, SCM B RITIH T 5E 7 Lt shifio
REZE(ER 3 1T, KOOI, ST CORELERTOIRE
N—E L7z,

3.2 &M

4, 51X Zh, SCM BIREBLU MAS By Re LIz &,
INEARG L ENRE D Y AN 2R L CD. E2, SHREER L
BOKYVEZK 6 \TRT. 22T, KVERIX FISMOEREE, ki
TMOEREBA LT, MEEO Y FZENMIE, K4IRT L0
NOBRTHL — P RIS IR E THY, RESRICER
LTHBRS 5720, £7 M RIZmoFEIcER Lz, —JF, L—F
I T LU CET ARRAEIZNLDE, SCM )R T 5@@IRd
FNTTFIZND I T HDIEXL T, MAS B ARIE K 5(b)i27R
FTINC FITMOEBL R oTz. ZRLOERF L, ERTHELR
TR REL—FL Q.

TR CTER SN RARDRREF AR50, BE%O X Jim
IS ERARTFERZR 7 IR”T. SCM MR E A W=EE, K 7()ic
AT INTT L — b EHOREEWIMUNT R E AR ERGIS DB ET TN
BZENDD. SCM R TT L —h FHEHR FICMO I ERL
72D, ZNBDOERIS I BIRK THHEZEZBND. —F, B T(b)
IR MAS R ZE W56 T, 7L —h B ofEE MMl
JERERS IAECT2DIE SCM By ROFERE IR T -7ohs, LD
BTN Eh o7 2T, MAS K CIEfE e FHo 7L —heD
BERUTR IS EMIS 12V E L T, By RIS L5 RS 5o
O, SR ROBIEIRIREDI RARHZLITERL TODEB B
%. WBRIRENE, MAS )R, _—A7L—h, SCM ByERDIEIZK
705 2. D120, SCM R TIE T L — O OS54
DODBFHXIINCKEL, MAS HKIOGIEMEIS R EL o728

Copyright © 2016 JSPE

33 EfRAN=XL

CIHDFRHTRE RD, MIRKERESIEICLDE T IV OE
I F DI 722, ETIEREL, L —FRIICERL TET LV
FHEIEEEIRIZRD70, BT VOBBRICERL T RIMOEE
LD, ZOLE, IRE EFI o TET VOIS DMK T 572
B, WENZITEMEO B O T HNELD. L—Y KIS TL TS
BRI 2R5E, BENCERL TEF MRS58, 7 L—hEH
EOBTERRIE O BSAELS. BUSIE, BIEERE, ¥
VTR, JRE ORI TRDDZENTEDLD, a7 L —RNC
HECDENE T DTENIETE T I 5B % KT T SCM B RE W
e, TNHOFEIT MAS MROGE IV REL, TORERELT
HHBZITFITMO LR oT2. — 7, MAS ByROBA1E SCM
KOZNE/NSL, MERFOZETE I R DHER S BT TE 78

7.

4. & 5

BONIERZ LU TITRT .

(1) BEMRITIZEY, SCMBHERBLOMAS By ROIEERHIB T HE
T NEROTRE A E LT

(2) EEMRATIZ LD, 7 /TINEREISRE S OREERICIR DS RIS
MO JICZETEL, IHIFFIZ SCM B D L33 T IS JiTfIc
L, MAS RO L& (X EISMO T IR L.

() BRI R E L BT TR F1Z A M B OBRIZIRR T 7
FTHY, TPl BMORELOMBIN LA 7 MAs R E
5.

5. ZEXH

1) J.P.Kruth et al. : Selective laser melting of iron-based powder,
Journal of Materials Processing Technology 149(2004) 617

2) WAREM, AW, NRERIL, IR BEER SO
BRI BT 28178 -ButEs 7 L — NERIC KT

E%Z%-, 2014 4 FERSH T U BEE B AR S iR
AE

E25h5. [C] [nm]
800 20
600 10
400 5
0.5
200
(a) SCM (a) SCM 0
150 05
— 100 1
50 \ -1.5
-2
(b) MAS 2 (b) MAS (b) MAS
Fig.2 Temperature history during heating process Fig.4 Y-component of displacement Fig.5 Y-component of displacement
during heating process during cooling process
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Fig.3 Temperature history during consolidation process Fig.6 Effect of consolidated structure
on deformation
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Fig.7 X-component of stress during cooling process



