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Microstructure and properties of Stellitel2 alloy surfacing welded
on multi-stage step-down control valve spool

Chen Lin', Cao Yongmin®, Jiang Yongbing' , Hao Jiaoshan', Tang Fanshun', Ma Shichuan', Fei Qinnan’
(1. Chongqing Chuanyi Control Valve Co., Ltd., Chongqing 400707, China;
2. Pipe China Nanshan ( Shandong) LNG Co., Ltd., Yantai Shandong 265706, China;

3. School of Materials Science and Engineering, Southeast University, Nanjing Jiangsu 211102, China)
Abstract: In order to improve the abrasion resistance and corrosion resistance of multi-stage step-down control valve spool, and shorten the
manufacturing cycle of such parts, Stellitel2 alloy was prepared on the surface of valve spool by laser cladding and gas tungsten arc welding
(GTAW). The microstructure, microhardness, friction and wear properties, uniform corrosion properties of the surfacing welded Stellitel2
alloy layer were compared and studied. The results show that the surfacing welded alloy layer prepared by both methods forms a good
metallurgical bond with the substrate, and the microstructure is mainly composed of dendrite structures of plane crystal, coarse columnar
dendrites, fine and dense equiaxed dendrites. Compared with that of GTAW, the laser clad alloy layer has more dense and fine dendrite
structure, and more uniform distribution of dendrite composition. At the same time, the laser clad alloy layer has higher microhardness and
better abrasion resistance. In addition, the laser clad alloy layer has lower uniform corrosion rate and more uniform corrosion behavior than

the GTAW alloy layer.
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Table 1 Chemical composition of the substrate and Stellitel2 alloy ( mass fraction, % )

Material (; Cr Si W Fe Mo Ni Mn Co

S31000 stainless steel 0.10 24.52 0.43 — Bal. — 20. 67 1.45 —

Stellitel 2 alloy powder .41 30.19 1.36 8.3 2..70 0.50 2,57 0.15 Bal.

Stellitel12 alloy welding wire 1.52 30. 54 1.40 8. 65 2; 0.42 2.75 0.19 Bal.
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Table 2 Process parameters of laser cladding

Laser power/ Scanning speed/ Scanning Flow rate of powder/ Argon flow/ Overlap Laser spot
kW (mm -~ ") space/mm (r-min ") (L -min~") rate/ % diameter ¢/ mm
1.5 10 1.0 1.0 5 50 2.8
x3 BRIEFRPEINEIZSEH
Table 3 Process parameters of gas tungsten arc welding ( GTAW)
- Welding Welding Speed of welding/ Argon flow/ [nterpass Overlap

' current/ A voltage/V (mm * min~ ") (L+min™") temperature/ C rate/ %

I 140 12-16 60-100 10 <225 30-50

2 125 11-14 50-90 10 <225 30-50

(a) g ;..ﬁ,,,;:;,, ‘se' o5 §(b),
%12 S31000 FXAk A1 HR]ES 2 AN [F] T2 HEAR Stellitel2 A4 )2 B9 BUE S0
(a) WO A ; (b) BTGRP HL AR
Fig.2 Appearance formation of Stellitel2 alloy layers with different processes
on the S31000 plate and valve spool
(a) laser cladding; (b) GTAW
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