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Laser Metal Direct Manufacturing Process of GH3625 Alloy

FU Yanying ZHAI Xianchao YIN Xuemei
(AECC Shenyang Engine Research Institute,Shenyang 110042)

Abstract In order to study the influence of process parameters on the quality of laser metal direct forming parts,
the direct forming process of single-track single-layer GH3625 alloy was studied by orthogonal test. The influence of
laser power, scanning speed, powder feeding speed and other parameters on the width and height of single-track sin-
gle-layer forming cross-section was mainly studied. The forecasting model was proposed and confirmed. The results
show that the process parameters such as laser power, powder feeding speed, scanning speed and so on are different in

influence on forming cross-section. Among them, the influence of scanning speed is the most obvious. The experimen-

tal results show that the linear regression model obtained by Minitab software is effective.
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Fig.2 Diagram of single-track single-layer cross-section
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Tab.1 Material composition of GH3625 alloy wt %
C Cr Co Mo Nb Fe Al Ti Mn Si P S Cu Ni
0.08 21.9 0.09 9.11 3.85 5.02 0.31 0.22 0.51 0.47 0.015 0.015 0.07 Bal.
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Tab.2 Major process parameters in single-track single-layer formation experiment

LP/W SS/mm-s~! PFR/g-min™' FeBE H A4S/ mm 53 I B 25/ mm HEAFE/mL-h™' PSR/ mL - min™!
1600 4 10
1800 6 20 3 16 450 300
2000 8 30
2 HERE55H ASFEPFIC AR I | 315 (B A Dy die 2000 i 25
2.1 RWER W25 R AN 3 iR,

XA PEREAT I, O 1 R e i e 1, 4
#3 BEBRERETRABER

Tab.3 Result of orthogonal experiment

RS LP/W  SS/mm-s”! PFR/g-min™'  w;/mm 10,/ mm w0,/ mm w/mm hy/mm h,/mm hy/mm h/mm
1 1600 4 10 2.56 2.60 2.46 2.54 1.28 1.38 1.18 1.28
2 1600 6 20 2.22 2.26 2.12 2.20 1.14 0.92 1.08 1.05
3 1600 8 30 1.78 1.58 1.58 1.65 0.58 0.60 0.62 0.60
4 1800 4 20 3.12 2.98 3.10 3.07 1.80 1.78 1.82 1.80
5 1800 6 30 2.66 2.56 2.46 2.56 1.30 1.50 1.54 1.45
6 1800 8 10 2.28 2.12 2.02 2.14 0.42 0.50 0.42 0.45
7 2000 4 30 3.22 3.32 3.20 3.25 2.30 2.74 2.72 2.59
8 2000 6 10 2.76 2.88 2.78 2.81 0.84 0.98 1.12 0.98
9 2000 8 20 2.78 2.52 2.44 2.58 0.88 0.98 0.92 0.93
2.2 ERGH K, L% R, T L2638 B 6 1 S 9 56 0 A1 o
2.2.1 HERBREITE I
FET RS, 105 b WP FER Kipp =, 420,425 =2. 5442. 2041, 65=6.39 (1)
wi(i=1,2,3,,9) A TRIERIE SN 5,0/ = Kypp =0, s by =3. 0742. 5642, 14=7.77  (2)
1,2,3,,9) B FRAITEH K, K, K, K, K, . Ky p =2, +x4+x,=3.25+2.81+2.58=8.64 (3)
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Tab.4 Analysis of the result of orthogonal experiment
PASHE B8 /mm PATE R/ mm
SES . - . . - .
K, K, K K, K, K, R K, K Ky K, K, K, R
LP 6.39 7.77 8. 64 2.13 2.59 2. 88 0.75 2.93 3.70 4.50 0.98 1.23 1.50 0.52
SS 8. 86 7.57 6. 37 2.95 2.52 2.12 0.83 5.67 3.48 1.98 1.89 1.16 0. 66 1.23
PFR 7.49 7.85 7.46 2.50 2.62 2.49 0.13 2.71 3.78 4. 64 0.90 1.26 1.55 0. 65
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Fig.3 Influence of process parameters on hight and width of singl track
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Tab.5 Verification of linear regression equation
SS PFR w h
LP/W , .
/mm:s /g+min £ {H/ mm A/ mm MR 2/ % W4 (A mm B/ mm  AAXTR2E/ %
2000 4 20 3.28 3.315 1.07 2.25 2.119 5.82
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