55 43 55 1 1) W g fl %K Vol. 43, No. 1
202242 A IRON STEEL VANADIUM TITANIUM February 2022

IR EHEEIBE 125 WC ESRETE
SN

Mg, B, R

(1 AL T Eif 8 S RE IR be, MR SEOREH M A 9280 %, WAL Bl 063210; 2. REEHTK B Z A FRA
i, FAHET g i A L KA R S BOR A H S %, R 300300)

i B RO E RS RE SIS T 1725/WC EAURZ, FIIESSREE %28 T HOC TR | 3 B K%
Ky RS I R X2 M R R I BE (52 . 25 SRR W] 5 DR XA 2 A e il 1) R0 A O G T % > 36 4
>R . XA L) T I GIORE B S0 14 U S 268y 3 > WOL 3 > i . el T2 28000
#2000 W, F3H U 15 mm/s, X8 % 10 g/min, $&EME T 20041 1725/ WC A1 2 BUE B 84, WC 43
MEE), 2 PRI (HV0.2) 2 483.0,

FRRIR: B O 1725/WC B A2 MReR; il
ESEBTFSOITGI  XHMFAR:A  SCEHS:1004-7638(2022)01-0152-06 53
DOI: 10.7513/j.issn.1004-7638.2022.01.023 FHREE (RIRRS) #FINAS (OSID) : Iz

Process parameter optimization of 1725/WC composite coating on cast
iron surface by laser cladding

Yang Haili', Zhou Haikuan', Zhang Kaiyi*
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North China University of Science and Technology, Tangshan 063210, Hebei, China; 2. Tianjin Key Laboratory of High-
end Equipment Manufacturing Welding Consumables and Technology Enterprises, Tianjin Yongchang Welding Wire
Company Ltd., Tianjin 300300, China)

Abstract: 1725/WC composite coatings were prepared on the surface of cast iron by laser cladding. The
effects of process parameters including laser power, scanning speed and powder feed rate on dilution ra-
tio and hardness of the cladding coating were studied through orthogonal experiments. The results
showed that the laser power had the greatest effect on the dilution rate of the cladding layer, followed by
powder feeding rate and scanning speed, respectively. And the primary and secondary order sequence of
these three factors on the surface microhardness were power feeding rate, laser power and scanning
speed. The optimum process parameters were as follows: laser power was 2 000 W, scanning speed was
15 mm/s, powder feed rate was 10 g/min. The 1725/WC composite coating generated under the optim-
ized process had good forming quality and WC had a uniform distribution. The average hardness of the
cladding coating was 483.0HVO0.2.
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Table 1 Chemical compositions of QT400-15 nodular cast iron %
C Si Mn P S Mg Cu Fe
3.6 2.6 0.28 <0.05 <0.02 0.035 <0.1 Bal

(a) HAA; (b) 1725 K (c)WC
El1 EF 1725 HRE WC K SEM 251
Fig. 1 SEM morphologies of the substrate, 1725 powder and WC
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Table 2 Chemical compositions of 1725 powder %
Cr Si B Fe C Ni
3.22 2.58 1.09 1.86 0.11 Bal.
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Table 3 Orthogonal factors and levels of Ly(3%

K- ATHE/ W BA#E/( mm-s ™) CIEAP AR/ gmin™)
1 1500 10 10
2 2 000 15 14
3 2500 20 18

MR IEAR RO, i TR IR
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JETRAETE] 10 s R AG B A WA 2 P
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(DR B ARRER,

K HV-1000 7 5 f4chs 2 310 245 7 2 il 7k
T, A a5 (] 100 pum, 25 far 0.2 kg, (52 B B [H] 15 s,
g a5 A =R, BURACT ML

K F ZEISS Sigma 300 B4 Hi 5% (SEM) Wi
WS IZEIETE AL, FIFZ B BLAs 1 X ST Zeneis
51HT(EDS) £ 0 & 1Y 7 8 o

2 BRBERKIT®R

2.1 IEZTAEREE R
IESGRIRET R SR 22 73T WA 4.

x4 LG EXREERRIRESHT

Table 4 Experimental results and range analysis of L,(3*) orthogonal test
p g y g

G5 A B C H/mm h/mm B/mm b/mm /% i FZ(HV0.2)

1 1500 10 10 0.83 0.19 4.88 4.72 18.13 539.4

2 1500 15 14 0.51 0.12 4.77 4.67 18.72 454.4

3 1500 20 18 0.47 0.08 4.52 4.52 14.55 465.2

4 2000 10 14 1.25 0.26 5.32 5.32 17.22 447.4

5 2000 15 18 0.68 0.13 5.26 5.26 16.05 455.5

6 2000 20 10 0.50 0.20 5.01 5.01 28.57 455.1

7 2500 10 18 1.40 0.40 6.01 5.95 22.05 446.1

8 2500 15 10 0.90 0.42 5.80 5.80 31.82 472.5

9 2500 20 14 0.61 0.20 5.50 5.50 24.69 430.5
k, 17.13 19.13 26.17
k, 20.61 22.20 20.21
’ ks 26.18 22.60 17.55
R 9.05 347 8.62
k, 486.3 477.6 489.0
. k, 452.7 460.8 444.1
oz ks 449.7 450.3 455.6

R 36.6 273 44.9
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Fig.2 Section morphologies of cladding coatings prepared under different process conditions
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Fig.3 Schematic diagram of WC distribution mechanism
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Fig. 4 Cross section morphologies of 1725/WC cladding coating prepared under the optimized process

%5 4(d) FHrig = EDS 54f

Table 5 EDS analysis of marker points in Fig. 4(d) %
Cr Si Fe Ni C w Al
A 4.64 8.44 86.92
B 2.29 1.50 1.85 71.50 6.52 15.96 0.38
C 3.00 1.13 1.89 87.60 5.36 1.02
D 1.89 1.15 1.35 27.79 10.94 56.88
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