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Table 1 Main elemental components of high strength 316L stainless steel (wt.%)

T C N it Si i Mn WP fit S 2 Ni % Cr # Mo
<0.03 <0.05 <1.00 <2.00 <0.035 <0.001 10.00-12.00 16.00-18.00 2.00-3.00
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Table 2 Physical properties of high-strength 316L stainless steel

PR op (Mpa) JE BR3P o5 (Mpa)

FEMHE § (%) BB p (g/em®) TEE (HV)

>650 >320

>40 7.98 <200
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Figure 1 High precision welding torch: (a) appearance

drawing, (b) structure drawing
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Figure 2 The size chart of tensile specimen
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Table 3 Austenitic stainless steel solidification mode, reaction type and room temperature structure
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Figure 3 Ferrite morphology under different
solidification modes
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Figure 4 Metallographic photo of high strength 316L

stainless steel laser weld: (a) weld contour, (b)
welding heat affected zone, (c) weld center
organization, (d) columnar crystals
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Figure 5 Influence of laser power on weld profile
parameters
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Table 4 Welded joint tensile test data in different laser power
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Figure 6 Fracture profile of tensile specimen when
laser power is 900W: (a) low-fold fracture
morphology, (b) high -fold fracture morphology

2.2.2 RIEIR LA R)0

BWOCIIRAALE A 1350 W, BHEE AR
N Oomm FIZETR, 5t 4.4 mm JEE 5 3161
AEFEANLE 0.5-2.0 m/min [0EEE3 BEE
Bl Y HEAT SO e ARG . SR AEIAR TR I
B DR re AR R I A T A
FEUNPE 7 Fim o JRAE AR B R R 9 2> Bl o
JEL P PR AR e T R A R ST, T R
FRE A AN R RE R N, (B R
JIEE v PR Rk /N B /0N T 4 i AR BRI 5 P 9/
W o KA RSB AR R, 6T TR
T b RN DX 5, SR TE 2 X 3 A 2 Ak 1
I [R50, MRS e B oG R &
JEBE G N 2= PR A1

6.5

’E - = Penetration depth
E 6.0 ®  Bead width
3 5sf - Waist width
k<) . v Waist depth
% 5.0 .
Sast - -y
E 4.0 - . 7 k\‘ﬂ
o e G &
235t @
S a30p b
g5 v \

v N\
£ sul .
g N~ - v
315t o
@ ' . . . . R o s
L 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Weld speed (m/min)
E 7 1RERE IR R BRI S B2
Figure 7 Influence of weld speeds on weld profile

parameters
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Table 5 Welded joint tensile test data in different welding speeds
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Figure 8 Fracture profile of tensile specimen when
weld speed is 0.8 m/min: (a) low-fold fracture
morphology, (b) high-fold fracture morphology
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Figure 9 Influence of defocusing distances on weld

profile parameters
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Table 6 Welded joint tensile test data in different defocusing distances
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Figure 10 Fracture profile of tensile specimen when
defocusing distance is +2 mm: (a) low-fold fracture
morphology, (b) high -fold fracture morphology
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Figure 11 Comparison of fiber laser welding and

plasma-tungsten inert gas hybrid welding
microstructure: (a) LBW, (b) PAW-TIG
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