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Experimental Analysis of Pool Behavior in Overhang Structure
Fabricated by Selective Laser Melting
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Technology, Nanjing, Jiangsu 210094, China

Abstract With the Z-scan and Island-scan two schemes and selective laser melting (SLM) technology, Ti6Al4V
specimens with different overhang angles are fabricated, and the relationships among molten pool behavior,
overhang angle and forming quality are studied. The results show that, in the forming process, the molten pool area
first increases sharply till arrives at a peak value, and then decreases slowly with the increment of fabrication height.
Compared with that for the plane-scan scheme, the molten pool for the contour-scan scheme is more obviously
instable and its area has a larger amplitude. With the decrement of overhang angle, the molten pool area becomes
small and the overhang surface becomes rough. Compared with that for the Z-scan scheme, the molten pool area for
the Island-scan scheme is smaller, the molten pool is more instable, and the overhang surface roughness is higher.
Key words laser technique; selective laser melting; overhang angle; scanning strategy; molten pool behavior;
forming quality
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2.1 iREEHE

KIS TR AR AETH) Ti6AI4V G 4o WE 1. MARMARESE(SEM)ESHIE 1
B 8 R BN ERTE L RLARTE I 0~53 pm, EIRIIE K 35~40 pm,
F£ 1 Ti6AUV B KM LFA 5 JRFE G Y

Table 1  Chemical compositions of Ti6Al4V powders (atomic fraction, %)

Element Al \% Fe C O N H Mo Mn Cu Sn Y Zr Ti
Content 5.5-6.75 3.5-4.5 0.14 0.007 0.13 0.007 0.002 <C0.05 <<C0.05 <C0.05 <<C0.05 <C0.05 <<C0.05 Bal.

1 Ti6AlV KKy SEM JE 5
Fig. 1 SEM morphology of Ti6Al4V powders

2.2 RIEiIgIt

B PR B A B2 4350l 30°.35°,40°,45° 1 50°, AN 2 B . iR A BE AR R )4 10 mm X 10 mm,
A3 ISR FH 5 2R Z B3 A O s AT RO BOE DK 1064 ~ 1100 nm., BOE T S 100 WL 41 4 5 R
600 mm/s, FAFEAIFE R 150 pm, AR EIRE 30 pm, AR GRAERFTECN 99.99%0) , BB AR 19 S AR 43 5K
NF01%.
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Fig. 2 Schematic diagram of overhang angle of specimens
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Fig. 3 Scanning roads of two scanning schemes. (a) Island-scan; (b) Z-scan
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Fig. 4 Schematic diagram of monitoring system
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Fig. 5 Molten pool areas for 1-10 layers. (a) Island-scan; (b) Z-scan

HE— 2L A BTl AT 10 J2 08 1t A5 30758 2 1Y a7 e vt T R J22 2500 1 3 30 A A1 s vt T AR = )2
THRE AW BART 40°~50° 1y . Bl B ) BRI by R S XK R i3 v 307 B ik 1t
PF LG 5083 i by A S IR 22,32 mm® , H5 oK S # XIS0AY A5 38 A OE S AR B RHY 1/100, #ul &
ROR % . W oR SCHE DI ] LU AR 1Ry R 22 1 1B 8 L A TR B R s v ey 37 0 A 4 ) A T AR A B R
FL 3 B M T AR DR/ o I TS5 SR R, 307, 35° Ak i i 4 A R TR R AE 25 4 TR o B ™ Rt AR P B4 ik
R 5 B 2 [A] ) S 20 R BT 2 Bt A28 4 B ARG S5 LR W] 85 40° B i 1 B AR oA it A2 0
45°F 50° B i 1 A K AR R AR TR G, BUE T 56 5 1Y) A2 0 5P A1 45 A4 T , A2k 2 10 BT i AR AT, N IR 6 TR L AR
5 1~5 R Z- B ARG AR S 6~ 10 PR R B B A SR . ph e o0 B RT L 307 kA T o it s
B A 1 B8 20 DX IBURR 2 Tk R SR T S0 22 J5 B0 BIOK R 58 A B 5 o 2SO N T 21 53 26 DI Hy 706 1tb 4
FER A By AR, A% S8R e it T AR — 2B AR /N

K6 Bk 1
Fig. 6 Fabricated specimens
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