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Friction Welding Analysis of Welding Part Shape with
Flow Gallery Considered Fluid Flow

Sungho Yeom* - Bumnyun Kim** - Sungin Hong***

ABSTRACT

Friction welding is a welding method to use frictional heat of a couple of materials. In this paper
object is that design the welding part shape with the flow gallery part which there is no effect in
flow. Decided the welding part design parameter and doing the friction welding analysis used the
rigid-plastic FEM program DEFORM:-2D. To do friction welding analysis must input necessary flow
stress data, friction coefficient by temperature change, upset pressure and Revolution per minute etc.

According to analysis result, it decided the optimal shape of welding part with no effect in flow.
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oy 7)4, T: Effective stress, e: Effective strain

rate, & : Volume strain rate, F: Surface

traction, ¥: Velocity, K: Penalty constant.

JkT,‘éT,i dv + Vjch&TdV - anéTdS
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&) 7], k: Thermal conductivity, 9.: Heat flux

across the boundary surface, A¢: Heat

capacity, f.: Traction vector, ¥: Sliding

velocity vector for friction work, &: Number

to convert the mechanical work into heat.
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pressure, ¥.: Sliding velocity.

Friction coefficient, P: Normal
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Fig. 1 Welding variable of brake type welding machine
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Fig. 2 Friction coefficient by Temperature change
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Figg 3 Welding part model with flow gallery and
Design parameter welding part
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Table 1. Analysis condition

Material property SCM440
Welding Speed 1000 RPM
Welding Friction Force 4 9KN
Condition Upset Force 50KN
Upset Length 2.5mm
We(mm) | ¥.(deg) Model
0 Model 1-1
25 5 Model 1-2
10 Model 1-3
Model 0 Model 2-1
Parameter 2 5 Model 2-2
10 Model 2-3
0 Model 3-1
1.5 5 Model 3-2
10 Model 3-3

50mm

X-velocity=0 —>

Top Die : Welding
Speed (rad/sec)

Friction function

Y X-velocity=0 by Extrapolation

— X

Bottom Die : Friction force/Upset force

Fig. 4 FE Model of friction welding
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flow gallery by upset force
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Fig. 6 Relative of welding parameter and effective
stress
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Fig. 7 Upset velocity at design parameter welding part
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