5520 % 55 1 F TR B oA i Vol.20 No.1
2022 4£2 A Journal of Fujian University of Technology Feb. 2022

SLM B, AlSi10Mg {5 £} 3 B 44
BE S ) 57 T 3% 4L

WAE'? A 212 AR oHE R B R

(1 REIREFR MRS AF TRF R, 4L 48M 350118;
2.4 TR putdik A S RS A 4B 350118)

FE . Aok it RIS R B4 B R T A AR R R E £ 5 B8, B R v 5w @ kAT T8
BBBARR R G RN RREO Y, EI R AR LA RSB REX AR, 4R E
AR AR R R b Bk T A A ERE,EESEEGN R LERRR
B, S RARALELF BADEE BB T RRAMA A EGEBERERYARE, L7 8L
oy Fat ASCMA BB B R R, B o B3 150~350 W B BE R AR IR E R K AL A
24% 5 324 8] 3B 3T 90 AR 4L REARBE B M K, B a5 1 FEiA £ 0.1~0.2 mm B, AF B AR TR £
KR EBA 9.5% , 680 LLELKAEB A MG BAaATR £

AR ORI RABAC ol B o AR AL L BE A B2 R ABSTIR £

HESZES, TN249;TG174.4  XHFRERD: A XEHS: 1672-4348(2022)01-0019-08

Wall thickness optimization of laser-melted AlSilOMg inclined
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Abstract; In order to solve the problems of low dimensional accuracy and poor forming quality in laser selec-
tive melting forming of inclined thin-walled parts, the influence of process parameters and inclination angle on
the wall thickness was studied by response surface method, and the relative error model of inclination angle,
process parameters and wall thickness was established. Results show that the inclination angle has the greatest
effect on the wall thickness, followed by laser power. Due to the change of inclination angle, the thermal con-
ductivity of thin-walled parts is different due to the different support areas of overhanging end. Laser power and
scanning spacing have different effects on the thickness of thin-walled parts with different inclination angles.
Laser power has the greatest influence on the wall thickness of parts with a 45° inclination angle. When the la-
ser power is 150 W to 350 W, the maximum relative error of the wall thickness is 24%. The scanning spacing
has the greatest influence on the wall thickness of parts with a 90° inclination angle. When the scanning spac-
ing is between 0.1 mm and 0.2 mm, the maximum difference of the wall thickness relative error is 9.5%. Rea-
sonable processing parameters can effectively reduce the wall thickness relative error.
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Tab.1 Chemical composition of AlSi10Mg powder

JLE Ja 4 %
AL Bal.

Si 9.0~11.0
Mg 0.20~0.45
Fe < 0.55
Zn < 0.10
Mn < 045
Ni < 0.05
Cu < 0.05
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Tab.2 Process parameter factors and levels of Box-Behnken

response surface method for experimental design

IK P/W  w/mm-s”' h/mm «o/(°)
1 350 900 0.20 90.0
0 250 750 0.15 67.5
-1 150 600 0.10 45.0
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Fig.1 Dimensions of AlSi10Mg inclined thin-wall
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Tab.3 Experiment design and results of Box-Behnken

response surface methodology

REBFS P/W p/mm-s™ h/mm «/(°) &/%
1 250 900 0.15 450 101.43
2 250 750 020  90.0  70.07
3 150 900 0.15 675 71.08
4 250 600 0.15  90.0 61.76
5 350 750 015  90.0  64.17
6 250 900 0.10 675  73.07
7 250 750 020 450  98.19
8 250 900 0.15  90.0 63.01
9 250 750 015 675 7621
10 250 750 0.15 675  79.45
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RFS P/W p/mm-s' h/mm a/(°) &/%

11 350 750 0.20 67.5 80.97
12 150 750 0.15 90.0  65.91
13 150 750 0.10 67.5 71.55
14 250 600 0.15 45.0  100.47
15 150 750 0.15 45.0 87.42
16 150 750 0.20 67.5 71.84
17 250 750 0.15 67.5 80.13
18 350 900 0.15 67.5 80.85
19 250 600 0.10 67.5  73.58
20 150 600 0.15 67.5  67.35
21 350 600 0.15 67.5 72.86
22 250 750 0.15 67.5 80.39
23 350 750 0.10 67.5 80.26
24 250 750 0.10 90.0  55.42
25 350 750 0.15 45.0 113.66
26 250 750 0.10 45.0 93.34
27 250 600 0.20 67.5  78.07
28 250 900 0.20 67.5 7593
29 250 750 0.15 67.5 81.24
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Fig.2 Forming diagram of AlSil0Mg inclined

thin-wall parts
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Fig.3 Predictive model analysis
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Tab.4 Variance analysis for wall thickness
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various factors on wall thickness
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Fig.6 Response surface of interaction between SLM forming parameter factors and relative error of wall thickness
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Tab.5 Predicted and actual values of response surface

P/ v/ h/ o/ TUME - SEERE

\% mm s mm (°) /% &/ %
150.00 1500.000 0.050 45.0 11.057 23.34
214.97 1490459 0.109 67.5 9.807  13.18
336.66 1446212 0.094 90.0 4.354  5.26
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