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Laser Sintering Process of Coal Gangue/Polyethersulfone Resin Composites
Qu Fang'?,Zhai Qin', Liu Jinhui', Li Haolin’, Li Yicong’
(1. School of Mechanical Engineering, Heilongjiang University of Science and Technology,Harbin 150022, China;
2. Key Laboratory of Optical 3D Measurement and Testing in Heilongjiang Province,Harbin 150016, China;
3. School of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract : In order to dispose of and fully utilize a large amount of coal gangue, selective laser sintering technology was used
for secondary development and reuse of coal gangue powder. This measure eliminates environmental pollution caused by coal
gangue and protects precious land resources, which has important research significance and practical value. The selective laser sinter-
ing technology was used to prepare coal gangue/polyethersulfone(PES) resin composite molded parts (CPES), and the effects of
powder bed preheating temperature, and laser power on the mechanical properties and microstructure of the molded parts were inves-
tigated in the sintering process parameters. Using laser power, scanning speed, scanning distance, and layer thickness as experimen-
tal factors, and the impact strength and fracture elongation of the formed part as experimental indicators, a four factor and three level
orthogonal experiment were selected. The experimental results show that the coal gangue content is 33.3%, the preheating tempera-
ture of the powder bed is 78 °C, the laser power is 17 W, the scanning speed is 2 000 mm/s, the scanning distance is 0.2 mm, and the
layer thickness is 0.1 mm. The impact strength of CPES composite sintered parts is 177.592 kJ/m’, and the elongation at break is
1.09%, which is 5.1% higher than that of pure PES sintered parts, and the elongation at break is reduced by 63.19%. This meets the
requirements for the use of GJIC4 (A) type low concentration methane sensor in mining, and helps to reduce the deformation of the
sensor in extreme underground environments in various sudden mining disasters, ensuring the safety of the sensor under large impact
loads, improve the efficiency of underground exploration and ensure the quality of underground exploration.
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febr ORIE BZFIrRT AWM 7 F{E P
x, 100.90 2 5045 73212 0.0261
x, 152.17 2 76.09  656.78 0.0317
x; 261.74 2 130.87 1899.19 0.0162
. x, 39.59 2 19.80  287.30  0.0417
R 0.69 2 0.35
psgil] 330.93 7
X, 0.045 2 0.023 200.15  0.0499
x, 0.07 2 0.035  310.85 0.040 1
X 1.389E-3 2 6.944E—4  0.050  0.0539
. x, 0.018 2 9.128E-3  81.02 0.0783
PR 0.11 5 0.022
psyil] 0.11 7

(4) IEASIE T2 S8

e % CPES By f2 v, $12 M2 4 1 1 nh ot 1)
PR BB X T A T R A R AL R
PRI B B — € MBI R SCRIBLSE L, rT LA
RO /NI T 2 W PR p R A SR R Y AR TP
T, FERBCR A wh i B R PRAE R A2 1845 1) 22
4, FETE R RI AR, SRIEIE R BRI i, o
BRI B et bR R, LI PES/E T 2
B ERHGE AT 1 (4 ol 55 5 W7 A R D 1 i
i, AP R BE 2 1 14 ol 5iR B8 D/ NBR 235 1F 14 1l 2

TR AR R, )7 FH Design-Expert 10.0 314X}
IEARIG LS AT . A g2 S v] 0 : PES/J
T 52 A RO A e T2 S8 A O g ik
B4R 5) R WOET R (x )17 W A6 3 FE (x,) 2 000
mm/s  F1H ] #E (x,)0.2 mm 732 & (x,)0.1 mm, It
IF, RG4S N - vhd R R 177,592 kI/m?, Wi 24K
%1.09%.
3.3 BERKE

FIH SLS 45 AR 4TE[ CPES & 4 41 %L Fi 4l PES 44
BHEY GICA (A) BRI AR MR B H e AL A (R e &,
WE 8 Fi7n . il )2 PERE ] 41, CPES & & 41
BHME A IR B s 3 0 180.45 kI/m’, Wi 244
K #H 1.06%; 41 PES MORHE IR AR O 4724 B vhids ot
8 171.69 kI/m’, Wi 244 % 4 2.88%., CPES &
G R RHPEZE i 4l PES B4 RHBE 4t 1 v o 0 i
5.1% , Wi 208N 63.19%

(b) (d)
a—GICA(A) BYIE ™ FHAIVR 13 F e (L IR AR (R IR N8 4548) ; b—CPES
FARRL 2 AR D3 B c—CPES & A B T J2 H i i ml
BRI  d—2l PES AR L2 H AR (2 5
e—4li PES F1HF T J2 H ek S HR I B AR 4ot B
518  CPES & & HHBI ALl PES AR FHGHE BE B be L st s

W EE S BUE X e gs R, k6, h#k
3G MR 25 AT AR A s SRR T
F6 WIFXWESMRULERTE

iH rhil s (kT - m2) W % /%
Pkl 177.592 1.09
R 180.45 1.06
Z{E/% 1.61 2.75
4 Zig

()X A TR AsS PR T EAGL FEE 70 PE LU OB 4%
LI 1) PES/IEAT A1 5 & BHRHBE 45 F 2#E4T B IR 3R 0
SEH R e W T OO B RALE , WSS [R) 21 73 S



76 AR

2023 4E, %5 51 4,55 9 1

o OGRS DA by PRI X CPES BeZ5 1Y
P R TR R S B B B 1 it
50 A7 (R BB LAy T A i & 1 (PES /AT A
TR A B ) 33.3% (21 1), BOBLEEE DR A 15 ~
20 W, B3 R ISUARIRLEE Oy 78 °C , S8 45 14 Ay ot s o
7, K512 80 mmx 10 mm x4 mm; HEARFRAEN:, R
150 mmx10 mmx4 mms,

Q) VLI e, FHI S x, A 6] e, 23
JEJRERE x, R B A 1, LUBESS R i s B y, (TR
iR y, IR AR bR , #EAT DU 3R =K PRSI,
15 PES/HERT A1 5 MRHEOL R A I L T 28K
A5 MBI R 5)0 - HOETIA 17 W 148U
2 000 mm/s A4 #H 0.2 mm 4325 0.1 mm, i
B4 il 3R O 177.592 kI/m?, Wi K R
1.09%.

(3)FI I SLS £ AR 4T E CPES & & 44 KHFIZE PES
FEEHE GIC4 (A) B AR e JEE FY e A TR F 3 o
B, BRI ZE R AT A CPES & A M EME R PR 25
B il B N 180.45 kI/m®, W 24K KA 1.06% ;
2l PES 4 RHE R OR3P B vl i B O 171,69 K/
m’, Wi 38 2.88% ., CPES & G M BHRR A5 1145
2l PES BPBHGRZS (1 vh i 3 FE 4R 55 5.1% , TR R
1/1N63.19%

& % 3k
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