BEIEHT B 0 28 imh @ e

B e R™
VRS YTR vt
(FEFn51 45 4 H 30 H )

A Study of the Plastic Flow Displacement
in Friction Welding

by Tetsuo Ton and Masami FuramaTa

In friction welding, the growth of burrs or of the heat-affected zone is closely
correlated with the plastic flow displacement. Some experiments on these problems
have been carried out by the authors.

In this paper, several results are obtained to make clear the mechanism of friction
welding, applying the theoretical analysis of the plastic flow displacement to the forge
process and measuring the growth quantities of burrs and heat-affected zone under
several conditions.

Calculated values from the theoretical formulas introduced into this analysis don’t
perfectly agree with the experimental ones, however these formulas are useful practically
to estimate the displacement of the plastic zone of the weldment.

On the growth of burrs we can recognize that they have the symmetriccurled cross
sections with increasing of the amount of reduction, and that the width and height of
the cross section depend on the forging presure and the amount of reduction. The
trend on the heat-affected zone is also same as the above.
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Photo 1. Front view of the friction welding
machine used for the experiment.
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Table 1. Values of displacement measuring of inserted copper wires.
P=4 (kg/mm?)
y (mm) 7 (mm)

Up=1 (mm) Up=2 (mm) I Up=3 (mm) “ Up=4 (mm)

3.0 203 | 353 | 504 | 196 | 351 | 500 | 210 | 360 | 4.92 1.95 | 3.48 | 4.99
2.7 2.01 | 354 | 507 | 198 | 353 | 498 | 212 | 365 | 492 | 1.94 3.50 | 4.92
2.4 2.04 | 352 | 507 | 192 | 354 | 502 | 207 | 362 | 495 192 | 352 | 4.98
2.3 2.04 | 353 | 502 | 193 | 351 | 501 | 2.08 | 361 | 4.90 196 | 350 | 4.96
2.2 202 | 352 | 508 | 192 | 351 | 500 | 210 | 362 | 491 | 1.95 3.50 | 4.98
2.1 203 | 352 | 502 | 194 | 352 | 506 | 215 | 360 | 4.95 1.95 | 345 | 4.92
2.0 2.05 | 350 | 501 | 192 | 350 | 500 | 2.14 | 368 | 4.95 2.00 | 349 | 5.03
1.9 2.04 | 355 | 498 | 196 | 352 | 510 | 2.25 | 3.70 | 515 201 | {3525 514
1.8 203 | 365 | 496 | 198 | 355 | 498 | 228 | 3.71 | 5.10 205 | 356 | 524
1.7 2.03 | 372 | 504 | 205 | 350 | 500 | 240 | 380 | 5.35 2.08 | 361 | 547
1.6 201 | 370 | 5.08 | 2.03 | 361 | 510 | 240 | 386 | 540 | 217 3.82 | 567
15 2.05 | 3707| 5.05 | 201 | 360 | 510 | 235 | 385 | 5.75 | 2.19 4.90 =
1.4 2.08 | 365 | 509 | 2.02 | 362 | 525 | 248 | 390 | 582 2.30 | 4.01
1.3 2.10 | 360 | 528 | 216 | 385 | 546 | 260 | 410 | 592 | 241 4.32

1.2 209 | 360 | 528 | 216 | 387 | 562 | 262 | 410 — | 255 | 442
1l 209 | 370 | 535 | 224 | 421 | 565 | 275 | 435 2.60 | 4.58
1.0 209 | 370 | 561 | 2.26 | 4.28 — | -2.79 — 2.75 | 4.80
0.9 215 | 381 | 589 | 2.30 | 4.42 2.90 — =

0.8 2.30 | 3.85 2 = — —
0.7 2.28 | 4.15
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