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Laser dissimilar welding process of pure nickel and 304 stainless steel

and microstructure and properties of welded joint
XIA Chun-yang'> YU Gang'®> HE Xiudi' LI Shaoxia'  NING Wei4ian' =~ MIAO Hai-bin' *
(1. Key Laboratory of Mechanics in Advanced Manufacturing Institute of Mechanics Chinese
Academy of Sciences Beijing 100190 China; 2. School of Engineering Science University of
Chinese Academy of Sciences Beijing 100049 China)

Abstract: The welding experiment of N6 pure nickel and 304 austenitic stainless steel was carried out by using high density Nd: YAG
solid-state laser and effects of laser power and defocusing distance on the weld seam formation were investigated. The microstructure and
fracture morphology of the welded joint were analyzed by means of OM SEM and EDS analysis and the microhardness and tensile
strength of the welded joint were tested. The results show that the grain growth in the heat affect zone( HAZ) of nickel N6 side is obviously
due to overheating. The microstructure in weld seam near fusion line is columnar crystal while in central area of the seam is cellular
crystal. In addition the minimum of Vickers-hardness is found in the HAZ of nickel N6. The tensile fracture position of the welded joint
is in the weld zone and the tensile strength of the welded joint is more than 90% that of the nickel N6 base metal. The fractographs of the
welded joint show that the tensile fracture is quasi-cleavage fracture.
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Table 1 Chemical composition of base materials ( mass fraction %)
Material C Si P S Cr Mn Ti Ni Fe Al
N6 0. 081 0.073 - 0.015 - - 0. 056 99.7 ~99.8 0. 062 Bal.
304 <0.08 <1.0 <0. 045 <0.03 18 ~20 <2.0 - 8 ~10.5 Bal. -
Nd: YAG R
15 L/min o
12
N6 304 3
- 304 ( HNO,: HCI =
1:3) CH,COOH
o TR-MG ( OM)
o SU1510
( EDS) o MH-6
WDW-=20
1 N6/304
2 Fig. 1 OM image of N6/304 dissimilar metal welded joint
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Fig.2 Influence of laser power on weld depth and width
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Fig.3 Influence of laser power on the rate of weld depth/width
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Fig.4 Influence of defocusing distance on weld depth and width
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5 (a) 304

Fig.5 Microstructure of the welded joint
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(a) OM image of HAZ in 304 side; (b) HAZ in N6 side;

(¢) central fusion zone; (d) fusion zone near fusion line
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Fig.6  Microstructure of the weld seam
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Fig.7 The line scanning result of the welded joint
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Fig.8 SEM image of fusion line in 304 side
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9
Fig. 9 EDS mapping scanning of the welded joint

11
Fig. 11  Tensile fracture position of the dissimilar

welded joint
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Fig. 10  Distributions of micro-hardness of the welded joint °
423 MPa ( 11) o o
N6 446 MPa o
0% . . 12( b)
12 o
18
12 SEM

Fig. 12 Fracture morphology of the tensile specimen ( a) characteristic of dimples; ('b) characteristic of brittle
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