W46 % A5 11 ooE % Ok Vol. 46, No. 11
2019 4E 11 A CHINESE JOURNAL OF LASERS November, 2019

SLS BJE PA12/HA Z L2028

VISR

ZER, MR BRT, 2BE
VIR R F AR R S TR AR BE . FR 400044
PEPCH TR ZAHU TR 22 Be . E K 400054

WE DR B (PAL2) FIFRRILBE KA (HAD S S50 4R SR TR B RO R 45 (SLO AR BUE R AR R 4
2PERRY PAL2/HA B AMB 23048, o %, Al B A S B REN T EZSHA S F B A% S 546 RE
PA12/HA G5B Z AL H R )G 76 Lo (3D IEAS LI 1 ZL Al b, F g8 7 AL A LB 2R HA L] = [N R X £ 4L
XHIIFVERR R, S5 R R SLS Bk T2 S8 A G HHOLI R 27.5 W . HI M BE 0.12 mm, 434 3 &
1500 mm/s; N[ B X PA12/HA 2L 30 48 FE 4 58 3 19 52 e B2 B ol OB/ MR YO FLBR S FLALR HA Hi] s 24 4L
B 60 % LA BB CHA LBl 15 Y00, 4858 B i K. 2 8.04 MPa; MfLER 2 80 % FL A 5B (HA It
Bk 15 Yo B, R 46 5 3 fe /N AN K 0.26 MPa,

FER BORHIR; R IEEOLRS; TEBEG ST, KR

FESES TQ321 XHk#RiZES A doi: 10.3788/CJL201946.1102003

Process Parameter Optimization and Mechanical Properties of PA12/HA
Porous Scaffold Based on SLS

Li Junchao'®, Zhao Ze', Yan Ran*", Gong Pengcheng'
'College of Materials Science and Engineering, Chongqging University, Chongqing 400044, China ;
“College of Mechanical Engineering , Chongqing University of Technology, Chongqing 400054, China

Abstract Herein, porous scaffolds were fabricated from polylaurylamide (PA12)/hydroxyapatite (HA) composite using
selective laser sintering (SLS). First, the response surface method was adopted to obtain the optimal process parameters,
and the porous scaffolds of PA12/HA were manufactured employing these optimized parameters. The influences of pore
type, porosity, and HA ratio on the mechanical properties of the porous scaffolds were then studied based on the L, (3")
orthogonal test. Results show that the laser power of 27.5 W, scanning spacing of 0.12 mm, and scanning speed of
1500 mmes ' are the optimal combination of process parameters. Porosity has the biggest effect on the compressive
strength of porous scaffolds, followed by pore type and HA ratio. The maximum compressive strength is 8.04 MPa when
the porosity is 60% , the pore type is circular, and the HA ratio is 15% . The minimum strength of 0.26 MPa is obtained
when the porosity is 80%, the pore type is square, and the HA ratio is 15%.
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Table 1  Factor level
Level P /W d /mm v /(mmes™ ")
1 22.0 0.1 1000
2 27.5 0.2 2000
3 33.0 0.3 3000
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Fig. 2 3D model and size of square piece and printed specimens. (a) 3D model; (b) size; (d) printed specimens
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Table 2 Experimental design and density analysis

T
est P /W d /mm v/ o/

number (mmes ) (geem ™)
1 27.5 0.1 3000 0.87
2 27.5 0.2 2000 0.89
3 27.5 0.2 2000 0.90
4 27.5 0.2 2000 0.80
5 27.5 0.2 2000 0.83
6 33.0 0.2 3000 0.68
7 22.0 0.2 1000 0.80
8 22.0 0.2 3000 0.44
9 27.5 0.3 3000 0.42
10 22.0 0.1 2000 0.78
11 22.0 0.3 2000 0.46
12 27.5 0.1 1000 0.92
13 33.0 0.1 2000 0.85
14 33.0 0.3 2000 0.49
15 27.5 0.2 2000 0.82
16 33.0 0.2 1000 0.88
17 27.5 0.3 1000 0.87
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Fig. 3 Analysis of numerical model. (a) Standard residual; (b) comparison of predictive and actual values
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Table 3 Factor level

Factor Level 1 Level 2 Level 3
HA ratio /% 5 10 15
Pore type Square Circular  Parallelogram
Porosity /% 60 70 80
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Fig. 7 Diagrams of scaffolds and their cells. (a) Square; (b) circular; (c) parallelogram
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Table 4 1,(3") orthogonal test design

Test HA Pore Porosity / Compressive
number ratio /% type % strength /MPa
1 10 Circular 80 0.35
2 5 Parallelogram 80 0.33
3 15 Square 80 0.26
4 15 Circular 60 8.04
5 5 Circular 70 5.06
6 15 Parallelogram 70 4.49
7 5 Square 60 3.69
8 10 Square 70 1.73
9 10 Parallelogram 60 6.97
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