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groove depth on weld width is weak, and the weld zone is coarse austenite structure. The result of stomatal type
the requirements of use.
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detection shows that the type of weld porosity is oxygen hole,
presents a V typed change. When the groove depth is 3 mm, the oxygen mass fraction of welds is the smallest, the

The laser welding process of Ni201 sheet with single-sided gas supply and double-sided forming is
studied, and the welds are tested and analyzed. The results show that the weld is well-formed, the influence of
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and the mass fraction of oxygen versus groove depth
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joint strength reaches to 377.7 MPa, which is about 80% of the base metal strength, and the welding parts meet
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S ST R BB A 2 PERE RO RE IR . Ventrella S5 R AR AT A7 0 C-276 B YAG WOLARZ AE 1t
X ARG T B R ELEAT TBESE . Ma D BESE TR TR AEAT C-276 BREE S G ORI O WOL AR 42U AL B
FPERE . bR IX S LR PR AR AR TR AR R AN TR R /N iR S 1R Y AR AR

ARSI A AR FH 1Y 0.6 mm JEAY Tolk 46%8¢ Ni201 S #F 58 6 42, F 58 1 1F 18 436000 P 4 19 45 32
T Tl SRR OG A 1 132 Sk O IE B0 L OWL 2 23 I g~ PR B B9 52 Wi, B R BIF 5T 17 M TR T R 4 UL R 52
Wil , 0y B AR AR B B AR A RO R AR I T —E S % .
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2.1 SKIEHR
SEEAOEER 0.6 mm JE R Ni201 ¥ 5L Tl 28 AR . RST 28 120 mm X 120 mm ., 5256 1 H P9 R 3 B8 R
EERRER I TS o R VS IR R TR TR & B R B T OB R S8 . Ni201 A
B 5T B ) B B 2 03 il DL 1 R 2,
1 Ni201 BB OB B8 70

Table 1 Chemical composition of Ni201 (mass fraction, %)

Element C Si Mn S Cu Fe Ni
Content <0.02 <0.35 <0.35 <0.01 <0.025 <0.40 99.0
2 Ni201 (WY S4
Table 2 Physical parameters of Ni201

Melting Density / Ductility Tensile Thermal conductivity /
Parameter ) )
point /°C (geem™) ratio /% strength /MPa (Wem ™ 'eK™)
Value 1453 8.90 40 440 67.41
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Fig. 1 Schematic diagram of laser lap welding of Ni201 sheet
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Fig. 2 Size of tensile specimen
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3 TR AN TR RE R Ni201 K48 3R i M e 4 . Fh 25 > A5 48 22 10 TR 350 0T L, AN [m] Al R 1 6 4% 1F 1 1y
EIELL IR, BB AR A SRR UL SR B b R A T T AR R A AR AR T AR X T IR T
BEONWEIR AEVR N 7 mm 3N E] 9 mm B A4 T 1206 O 8 D R R A, DRI AR O R B T IR Y
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KA TS T A AR AN FE AR AE T I AT DAUE R ) PR R B AR S I i P A A L A R AR R XL
WL, X 0 BT O A0 375 17 3 I /AL b 350 0 0 S 7 A 1 v IR A5 A X AR B T T TR A I AAE T

Kl 3 AEEREESRIIESR (G XRWEH (). () h=1 mm; (b) =3 mm;
(¢) h=5mm; (d) h=7 mm; (e) h=9 mm

Fig. 3 Morphologies of cross section of weld seams (right) and surface (left) with different groove depths.
(a) h=1 mm; (b) h=3 mm; (¢) h=5 mm; (d) A=7 mm; (e¢) h=9 mm
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Fig. 4 Effect of groove depth on weld width
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B 5 ARMRTWBAEXEMES. (0 h=1 mm; (b) A=3 mm; (¢) =5 mm; () A=7 mm; (e) h=9 mm
Fig. 5 Metallographic morphologies of fusion areas with different groove depths. (a) h=1 mm; (b) h=3 mm;
(¢) h=5 mm; (d) h=7 mm; (e) h=9 mm
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B 6 AEAE T A SE X LB IERE . (0 h=1 mm; (b) h=3 mm; (¢) A=5 mm; (d) A=7 mm; (e) h=9 mm
Fig. 6 Morphologies of weld seams with different groove depths by X-ray detection. (a) h=1 mm; (b) h=3 mm;
(¢) h=5 mm; (d) h=7 mm; (e) h=9 mm
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Fig. 7 Variation of mass fraction of oxygen with groove depth
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Fig. 8 Surface distributions of pores and peripheral elements. (a) Scanning electron microscope of pore;

(b) oxygen element distribution; (c) nickel element distribution
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Fig. 9 Effect of groove depth on tensile strength
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Fig. 10 Fracture morphologies of weld joints with different groove depths. (a) h=1 mm; (b) h =3 mm;

(¢) h=5mm; (d) h=7 mm; (e) h=9 mm; (f) p=3.5 kW, v=3 m/min
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