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Research of low-power pulsed laser welding of stainless steel with activating fluxes
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Abstract; To improve the welding efficiency and reduce cost, the possibility of the penetration improvement on the welding
joints by low-power pulsed laser with activating fluxes was studied. Based on the research of low-power pulsed laser welding of
SUS304 stainless steel with five activating fluxes ( TiO,, Si0,,Cr,0,, CaF,, NaF), the effect of the fluxes on the penetration of
joints, as well as the mechanism of penetration improvement, was studied, and the relevant data was received. The results shaw
that the penetration can be changed with all the activating fluxes, among which Ti0, and SiO, can deepen the penetration by
38.290% and 17. 175% respectively. Meanwhile the depth/width ratios are improved in different degrees by Cr,0,, TiO, and
Si0, , however the fluoride has little effect on this ratio. The existence of activating fluxes not only improves the absorption rate of

laser power, but also changes the convection of the welding pool, which makes the microstructures within the welding vary. The

result is helpful for the further application of the activating fluxes in the laser technique.
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Table 1  The main components of SUS304
components C Si Mn P S Cr Ni Mo
mass < s = = < 0.18~ 0.0825 ~

0.0008 0.010.02 0.0005 0.0003 0.20

fraction
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Fig. 1 The diagram of welding process

Table 2 The welding parameters

pulse width/ms frequency/Hz welding speed/ (mm + min ")

defocusing distance/mm

gas flow/(L - min~") average power/W
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Fig.2  Macro-morphology of welding joints with and without fluxes(35*)
Table 3 The data of the samples with and without fluxes

flux no flux TiOz SIOZ Cr, 03 NaF CaF,

penetration depth/mm  1.345 1.860 1.576 1.395 1.550 0.672
width/mm 1.086 1.134 1.033 0.775 1.348 0.830
B 1.238 1.640 1.525 1.800 1.150 0.810

Bl 2 Al LUE W, £ IRE TiO, 1 Cr,0, YRS B
TTHMHR, X EERH T CRRBREE T THE
FH, SR A BB AR R, AT {3 AR 4 3 1T 1 2L
TFM, b, FERE T Ti0,, Si0, , NaF DL R &t
IR IREE M 7 <L, X BB THOLEES R
g VR HT BB, SR SRR Sk B
AL

BR T IR CaF, {4R4851, HE 4 MISYERI AR TE
PERGEE A T A FIRRE B3 i, Ho Ti0,, 810,
NaF 43 50 & &% 3 3% o 38.290%, 17.175% #H

15.242% , TERFEMAZALITTE, Cr,0,,CaF, ,Si0, #{f
B FEW/D , Ko Cr, O, R IBAEIE TN T 28.637%
TR NaF BUXRAEIA TE A E A /D, R TR IR B b
W, NEARBBRERT LN LB FRATUER,S
FRIEHEA o, S AT IR FE LA AR R AR R A
HAE SR B KB/ 31K Cr, 04, TiO, , Si0, , T #L1L
WYX o8 L TG B B A, CaF, B2 (IR 55 L K Ig BE
BEAK o

2.2 EERERIEMNIES R

Mo FREE AU, O,F &R ARAH
BRMYIE,Cr, 11,81 U RS RBBEAENEAN, 2T
FIZE R TCE LA 2 T A 4 F R R K, A F
PR AT O Tl B R, AN, S R
BREAELHRA LR T BEAE — LR Pk
WE,B/NT T EOEH R 5T ; 5 IR B, 1 HE R
$r R LR A AN HE I (A58 0 5 1 B R TR
W, % 4, Cr,0,,TiO,, Si0,, CaF, #l NaF Ry1E1E
B] LA S bR 8 T2 % 1 o O 4R R A R e 2R, 3
JREEA A AT IR A1 IR B M,

B T A UGREE A R Z 0 Bk B IR , P %
BT REH G SRS S TR EIERA R, FE
MM EFEREREEN BB ESIRENK
AR RN A TS R, S R A S B R K
JIWGTRE RECH TUE , BIFER bt 4% X 38 AR TR B 11K
RIS TR T M b A0 X855 1] 425 3tb ] 0
TBNBIFRE TSI, B 7 MR8 W 52 s W A B AL
EMRZE, MRS SR R E S BERKEE
TR E TR B AR, R i R T 5K ) R A el e
5 S b R R A D KB . EM X
BN B AR R ERS TS
bR TR A ARG R (R T A5 ThT IR A e AT R, TRk
JREEURTE L W, W 5 8L WAL, Bkt
IR R A WA B B R, Xt R B R R
B IR B 3 AR SR R




$35% H3W

BEE  AEREDEI A IO RS il

2.3 RENBHALAIN

e & AR FE MR SR a1
M RAE EREMEFER MY E. Wik, 7R
Se SRR S A AL IR FE R BETR R, R AT B B
HEACHHR R AR RS EE TR AR, W TEE
BREEDT M A N R AE K . BB BRI R AT I
Tt P9 B BE AR BE AR A /D, (MR 145 A

SARWE G R SAIA SR L, B R N
Je FREE PR R DX AR/, BRI DO K, SRR TE
FREETRER B T AR T ARLAY B AR HIR f , IR T 1
FRIAFE S BUR B A NS 2R, A0 3 B

a

Fig.3 Microstructures of welding joints without flux and with SiO,
a—without flux(100*) b—with 8i0, (100 ) c—with 810, (200 )
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Fig. 4  Porosity of welding joint with SiO, and the crystal morphology
(100*)
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