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Monitoring of Weight Change of Metals during High Power CW Laser Welding
by Masami MIZUTANI, Seiji KATAYAMA and Akira MATSUNAWA
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q'_tf_l; Table 1 Laser welding conditions used.
1 ] T
Se] Experimental parameters Conditons
— Shielding gas Laser power, P; [kW] 0.5,1.1,2.2,30
Focal distance, f [mm] 200
"ﬁ" Spacer Defocused distance, f; [mm] -2,0,+2,+5,+10
SU5304(50x5(iimm) Nozzle Insulator; Ar 33, 5.0, 83
Aluminum plate(1 mm') He 50
and rubber sheet(2 mm') Gas flow rate, Rg [x 10" m’s)
N, 50
1
Atmosphere | 0
| | Electroniic balance | @) Stand-off, h [mm)] 10
{ | Nozzle diameter, Dg [mm] 6
Fig. 1 Schematic arrangement of electronic SUS 304; P,=3.0 kW, ;=0 mm, shielding gas:He,
. = ~4m3 = =
balance and laser welding nozzle. 25 | Ra=2-0x10"m /8, h=10 mm, D=6 mm
SUS 304; P,=3.0 kW, f,=0 mm, shielding gas:He, 2
2@ | R=50x10"%m?/s, h=10 mm, D=6 mm
E 025 1 1 1 1 L] 1 5
g2 - ®
39 2F Vo= (W1 8% 5 84u10mYs 3
o 2 Pg .
vy @ 15 g : Acceleration of gravity = :F:o Laser off:
8 a Sc : Nozzle area ‘° + Gas off
“3’ F pg - Density of gas E = 05 £
g 05F Va(Ra): Gas flow rate 3 —i 1 v
g t— . 0 I
— of= I {V.—. 3 ﬂ‘ Laser on e
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(a) load data due to shielding gas dynamic pressure,
showing calculation conceming to gas flow rate.

Change in mass, w _(g)

SUS 304; P,=3.0 kW, fd=0 mm, shielding gas:He,
R=5.0x10"*m3/s, h=10 mm, D=6 mm
T T T T T
0 TR [s5=6288.61 /g (Fe) 7]
- [ Wm
0.02 ) Yoo gls
~004F EPS =Vou-Le~ 110W 7
-0.06 |- ©: Laser irradiation time .
Walt): Evaporated mass
-008L W : Evapration rate
) Ls : Evaporation heat (mass)
—01 2 EPS : Energy per second (Power) E
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{(b) mass change data due to evaporation and/or spattering
loss and related calculation.

Time, t(s)
Fig. 2 Monitoring result of weight change measured
by electronic balance during bead-on-spot
laser welding.

SUS 304; P,=3.0 kW, f =0 mm, shielding gas:He,
R=5.0x10"*m3/s, h=10 mm, D;=6 mm
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g ﬁ =Wl O-J -8
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0 P % ~6000Pa
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[~ Keyhole diameter:

about 0.95 mm @ fr: Recoil force

Sr: Surface area of keyhole
P Recoil pressure
ve: Velocity of vapor
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Load due to recoil pressure, w (g)
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(¢) load data due to recoil pressure and related

calculation.

Fig. 3 Weight and load data separated from monitoring result in Fig. 2, showing equations and its

results concerning to vaporization phenomenon.
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