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Abstract

This paper describes the friction surface modification which has been successfully developed with the
friction stir welding recently. There are several problems including just position control and backlash in
conventional friction surface modification system. Therefore it has been developed the friction surface
modification system which has been controlled precisely both position and force by driving hydraulic
cylinder in this paper. The mechtrode rotation speed(N) and feeding speed(Vz), travel speed(Vx,y) are of
critical importance for the width and thickness of the coating in friction surfacing process. But there is no
theoretical method of determining interrelations between process parameters affect the coating width and
thickness. As a result of DOE(design of experiment) with developed system, the coating thickness and
width seemed to decrease according to increase the mechtrode rotation speed(N) and traveling speed(Vx,y),
to decrease feeding speed(Vz) apparently. However as the result of regression analysis the main effect was
only the mechtrode rotation speed in the coating thickness.
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system

Table 1 Specification of friction surfacing system

(kgf)

Item Specification
X Max 10
. During Working | 0.5~2
Traveling Max 10
Speed Y During Working | 0.5~2
(mm/sec) £ Worxing :
7 Max 10
During Working | 0.5~2
Rotation Speed 3 500
(rpm) '
Maximum Pressure 3,500
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Table 2 Friction surface modification parameters.

Rotation Travel Feeding
speed speed speed
(rev/min) (mm/s) (mm/s)
1000 3.5 1.5
2000 4.5 2.5
Rotation Travel Feeding
speed speed speed Coating Layer
(rpm) (mm/s) (mm/s)

1000 3.5 15

1000 3.5 2.5

2000 3.5 15

2000 4.5 1.5

2000 4.5 25

1000 4.5 2.5

1000 4.5 15

2000 3.5 2.5

Fig. 7 Coating layer of friction surfacing
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Table 3 Experiment condition on process parameter

casel | case2 | case3 | cased | caseb

rotation 1 1464 |1 950 |1.500{1,750 | 2,000
speed(rpm)

travel
speed(mm/s) | 30 | 38 [ 40 | 43 | 45

feeding
speed(mm/s) 15118120 | 23| 25
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