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Fig.1 Schematic diagram of the dimensions of the tensile

specimen (Unit: mm)
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Fig.2 Photomicrographs of laser solid formed specimens at different ultrasonic amplitudes
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Fig.3 Average microhardness of laser stereoforming

GH3536 alloy under different ultrasonic amplitudes
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Fig.4 Room temperature tensile stress-strain curve of
laser stereoforming GH3536 alloy under different

ultrasonic amplitudes
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Table 2 Room temperature tensile properties of laser
stereoformed GH3536 alloy at different
ultrasonic amplitudes

IR/ um P58/ MPa W R/ %
0 539 13.9
60 813 19
80 668 13.7
100 547 10.1

Jiti P PR IR (R A R AT IR S 2 SU A T 2 5,
Fon] LI BHL RSO 12 30, I FL T A% & 5 AT DABHAS 24401
PR R S A TR . AN T A AN
SEh R AT UL SN AR R R AR S AR TR
A IBVEARTE A3 AR TR Z () diobn XY T AT B R 3 5) T
FRENTE = AP . DRI it o 7 R 2 T A SR O T
TR RTE GH3536 454 UL T BE , 7E AR S PR I A, Brdhn
SHR 5 IR I AP R 8 i T ICER AE iR sl BialRE . Bl
PRIF A HE R (> 60pum) , J80FE (1 BB P i R AIG, Bt 2 5
Wi PP bl 2 N B R R IR RS (100pm) | 3 RE (Y
PURLOR BE AT = T At R 75 R sl iR (8 e T o KR IR
S TAL, F BB BB T R, (LIRS A A1
T R Bl Bl

Pl 5 SRy AN ) e P iR i ¥ 7 AR O GH3536 454 1Y)
AR TSR AE R . Horb 1815 (a) S At fin e 75 B stk
K 5(b) ~ & 5(d) YA 60pum ,80um , 100pm 8 7 4R I T AL

FEARREWT RS

H I 5(al) (& 5(a2) AT LA Y, At il e 4 a0 00 120
Wt 1A AEAE AR 22 KANRIRAS— (B8, IEAEAE B RFAE (Y
WCARAERE , BT W 2L P WL . &l 5(b1) ([
5(b2) AT LA 1, 60pm i A5 R i 1RE T 1 rh A e R s
AH EE T A it e 75 i 20 19 150k, LB s S R (45 [
W, WFCRAERET G . BB S(cl) (B 5(c2) T LIE H, 80um
P AR R EURE BT T A E R BB 8, IR AP DR o e
LR ZEHLH AW 2o 3. R 5(d1) (B 5(d2) T LR
H L 100pm B8 A5 HR I R IR F1eh ) g b O B T R
40 FLWT LA LA 2 3 (R M R R
PRIt , 9 0 AR AR ] o i i P i sl I S B e A 6,
PRI AR 75 ) 22 M X R A T T B, B A SR AL I
AR B T — 7 W R el B B A B T e, DR AE I 11 Ak 5
PRHH S A S

50um

S0um

50um

50pm
K5 ANTFEARIE T #OE AR RIE GH3536 & G hif
Wy HEAR
Fig. 5 Tensile fracture morphology of LSF GH3536 alloy

under different ultrasonic amplitudes
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Effect of Ultrasonic Vibration on Tensile Properties of Laser Solid Formed
GH3536 Alloy

Lyu Shijie’, Liu Fenggang', Huang Chunping?, Qiu Cheng', Geng Yongxiang'
1. Nanchang Hangkong University, Nanchang 330063, China

2. Graduate School of Chinese Aeronautical Establishment, Yangzhou 225003, China

Abstract: The introduction of ultrasonic vibration assistance in additive manufacturing was an emerging and effective
method to improve the microstructure and mechanical properties. Relevant research on this would help to optimize
the microstructure and properties of materials. The effect of ultrasonic vibration on the microstructure and tensile
properties of laser solid forming (LSF) GH3536 alloy was studied in this paper. The results show that the epitaxial
columnar to equiaxed transformation (CET) transformation occurs in the LSF GH3536 alloy by ultrasonic vibration.
The microhardness of LSF GH3536 alloy increases from 225HV to 276HV, increases by 22.7%, when ultrasonic
vibration was applied in the process of LSF. The microhardness changes little with the increase of ultrasonic
amplitude. The tensile strength of LSF GH3536 alloy without ultrasonic vibration is 539MPa, the elongation after
fracture is 13.9%, and the fracture is ductile fracture. When ultrasonic vibration is applied, the tensile strength of
GH3536 alloy samples significantly improves. When ultrasonic amplitude is 60um, the tensile strength and elongation
after fracture of LSF GH3536 alloy samples are the highest, which are 813MPa and 19%, respectively, and increases
by 50.8% and 36.7%, respectively, compared with the samples without ultrasonic vibration. In this paper, the
application of ultrasonic assisted technology in laser solid formed nickel-based superalloy is explored, aiming to lay a
foundation for the application of this technology in the aerospace field.
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