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Abstract

To meet the in-situ repair requirements of nuclear valve sealing surfaces, Stellite 6 alloy coating is
deposited on A42AP steel substrates via side-axial wire-feeding laser cladding. The effects of scan-
ning speed on forming quality and mechanical properties are systematically investigated. Defect sen-
sitivity, geometric accuracy, and cross-sectional hardness distribution are evaluated through dye
penetrant testing, metallographic analysis, and microhardness measurements. Results indicate that
no cracks or lack of fusion are found in the coatings without under all three scanning speeds. As the
scanning speed increases, the linear energy density decreases, leading to a shortened molten pool
duration. Consequently, the thickness of the cladding layer decreases from 3190 + 57 pm to 1632 *
85 pm. The hardness of the cladding layer is significantly higher than that of the substrate, but it
tends to decrease and its uniformity deteriorates with increasing scanning speed. The insufficient
heat input during high-speed scanning leads to inadequate interlayer remelting and an excessively
fast cooling rate, which are the main reasons for the increased hardness dispersion.
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2. KWAHSH
2.1, STHHR

ASCEM EAR 1.2 mm [ Stellite 6 #i3E & G2 AEIBEIEL, DI L IR T2 B P AR A42AP
B aNFAEIR, MR LR E R 6. A42AP N5 Stellite 6 & &ML 17 1 FR.

Table 1. Chemical composition of substrate and cladding material (mass fraction/%)

F 1. BEMREBEMEAR D (REDHU%)

iR C Si Mn Cr Ni Fe w Mo Cu Co Fe
Stellite6 1.0 1.8 1.2 29.5 2.8 2.0 42 1.0 / Bal. /
A42AP 0.2 0.25 0.65 0.1 0.1 / / / 0.15 / Bal.

22, EWXLBABEBIZFR

SR B2 2 TG A8 T, DLBOR R N E AR, ARSI (1) RAZEHEE
BSLE 50 mm x 50 mm G &5 8 2 (2) WORERHAUE I3 2.5 KW, $EE3EH 50%, 1% 2428
i 1200 mm/min, JEZZHE 4575 (3) FREE S A BEE N 300 mm/min. 400 mm/min A1 500 mm/min;
(4) WERTEHTHLME S R A, BEERETAE .
2.3. Wik

K BB R 7 B 2 R AT B A I PR bR TR E G, & (R 4% 67 30
min, SAZFEEEEARRE 0.1 mm 76 A DUCRAIE S A075 I

F b 22 28 D) B e 4 TR, , BEV S K] DMM-480C 151 B 4 AH 2 e xof s 78 2 A T HEAT O ot
AL .

f§1FH HVST-1000A+CCD H 3))%% 35 S (il B2 v AT = e 4k IR FE K. #0047 0.5 Kg,  PREIHTA] 10 s,
K7 2 TR ) B AR B 0.1 mm B s U 8 2 i 3, g 2L = — IR HCP3404L
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3.1. MR E S Tl
K H 55 5k L2 WO A TE T 27 AA2AP SRR % Stellite 6 A2, Wl 1(a)~(c)fn. TEAFET
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Figure 1. Surface morphologies and non-destructive testing results of Stellite 6 coatings at different scanning speeds: (a) 300
mm/min; (b) 400 mm/min; (c) 500 mm/min
E 1. FEHHIEE Stellite 6 ;XEFIRFIIRGLER : (a) 300 mm/min; (b) 400 min/min; (c) 500 mm/min
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Figure 2. Cross-sectional morphologies of Stellite 6 cladding layers by side-feed laser cladding: (a) 300 mm/min; (b) 400
mm/min; (¢) 500 mm/min
2. SEUNIE L ILIATE Stellite 6 MABEAEEEMES : (a) 300 mm/min; (b) 400 min/min; (c) 500 mm/min

S Z U RS MT e &b, 45 R anlE 3 fian. 300 mm/min B, JA8ZE N 3190 £ 57 pum;
400 mm/min i, 57 )ZEE N 2363 + 63 um; 500 mm/min I, 157 2N 1632 £ 85 um. 45 REH,
BEE O BT, RAENBRAC, AT R T RO I B IR TR R R P A A
DT FEAS, A eI T4 R, A B ORI AR BT B 11] [12]
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Figure 3. Cladding layer thickness under different process parameters
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Figure 4. Cross-sectional hardness distribution of cladding layers under different process parameters
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AT Sy, TR AR A B R A6 [ 17] [18]0 500 mumy/min i, 3 i B0 3 o 4ol 4 b £ 76 I 1) i
B, BEHEFRSREARE, FBOTRBEMESEFAENTH[19]-[21], ERAEEE 391 HVO0.5 % 614 HV0.5
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(3) =R REE NI R R AR T HAR(Z) 200 HV o), (HEEIIREE ST, A B0k 5 R %
s BB SR H . 300 mm/min I AEEE 70 A~ 42, 400 mm/min I 2 ZRER, 500 mm/min B
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