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Welding Conditions

Distance from weld center line to point heated to:

Energy Input Preheat Temperature |\ 7ase—3 760°F | 870°C_1,600°F | 705°C 1, 300°F
J/mm J/in oC °F (llquldus) . Acy) . (Acy) .
mm mn mm m mm mn
3,040 100,000 27 80 9.4 0.37 1.2 052 | 155  0.61
3,940 100,000 260 500 9.4+ 0.374+ 152 0.60 | 20.6  0.81
1,970 50, 000 27 80 7.4 0.29 9.1 0.3 | 9.4 037
1,970 50, 000 260 500 7.4+ 0.204+] 9.4 037 | 107 0.42
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Process

Method for increasing the steepness of the distribution of
peak temperatures

Electron beam welding(EBW)

Plasma are welding(PAW)
Resistance spot welding(RSW)

Resistance seam welding(RSEW)

Flash welding(FW)

Upset welding (UW)
Arc welding(AW)

Oxyacetylene welding(OAW)

Decrease the effective diameter of the team or increase the
beam power and the welding speed,

Use smaller orifice or increase power and speed

Decrease the weld time with an appropriate increase in weld
current or employ electrodes of higher conductivity,
Decrease the one-time with an appropriate increase in weld
current or flush cool the work,

Increase the rate of acceleration of the platens during flashing,
decrease the clamping distance or, in some cases, increase
the upset distance to extrude more of the heat-affected
material from the weld region.

Decrease the heating time ty an appropriate increzse in heating
current or decrezse the clamping distance.

Decrease the energy input bty increasing welding sreed, use
stringer beads, or use lower preheat temperatures,

Use a larger torch and a faster welding speed,

23 JiEEY
Guide to mathematical symbols
Symbol Definition Unit of Measurement
T, The peak or maximum temperature at a particular T,=°C
Y distance, Y, from the weld fusion toundary, Y, is Y, Y.=mm
Y. the width of the heat-affected zone




T, The uniform initial temperature of the sheet or plate °C
T. Melting temperature(specifically, liquidus temperature °C
of the metal being welded)
P Density of material g/mm3
c Specific heat of solid metal J/g+°C
oC Volumetric specific heat J/mms3.°C
S Thickness of sheet or plate mm
net = ki ‘5“1 Net energy input J/mm
f Heat transfer efficiency -
E Volts v
I Amperage A
14 Travel velocity of heat source mm/s
R The cooiing rate at a point on the weld center line R=°C/s .
T, at just that moment when the point is cooling past T.=°C
the temperature of interest, T,
k Thermal conductivity of the metal J/mm-s°C
v Relative plate thickness Dimensionless
S, Solidification time, the time lapec from beginning to s
end of solidification at a fixed point in the weld
metal
L Heat of fusion J/mms3




