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High Energy Density Beam Welding
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Table 1. Energy densities of various heat sources.

Heat source Enﬁx;%}f/gnir;]sity
Oxygen-Acetylene flame =1
Gas flame Oxygen-Hydrogen flame =3
Sun light beam (1.6~3.6)x10™*
Light Sun light COI.L((,iTie(g)Oblf%Vn; 1~2
beam .
Arc light condensed beam 1~5
(Xenon lamp~ 10 kW)
Open arc ~15
Arc (Argon arc, 200 A) -
Plasma arc 50~100
Point arc =1 000
Electron Pulse beam 10000~ .
beam Continuous beam 1000~
Laser Pulse beam 10 000~
beam CW beam 100~
Black body radiation (n=0, 1, 2,---) 10m+
T=6500x 1. 7°[K] 100 |
(Ex.] T=1.5%10%[K], at n=5
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Fig. 1. General view of high energy density beam
and its parameters.
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Fig. 2. Relation between active parameter a;, and
penetration depth &, for various current 1,,.
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Fig. 3. Variation in penetration depth h,, bead width dg and cross section S with ay values in
laser welding. Photograghs in the right side of the figure represent the changes in bead width
(a) and penetration depth (b) due to the variation in ay value.

Fig. 4. A comparison of laser welding with electron beam welding for ky-ay, relation.
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Fig. 5. Schematic drawing of AB test methods.
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Fig. 7. Power density distribution of laser beam
. at focal point.
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Fig. 8. Energy absorptivity of metals at room
temperature and fusion temperature related with
the dc resistivity ». Those at fusion temperature
are marked with symbol *.
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Fig. 9. Minimum laser power required to melt
various metals with infinite thickness under the
condition that laser beam power is constant and
the power distribution is gaussian distribution with
beam diameter d,=0.5mm. ¢y represents dc
conductivity at fusion temperature.
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