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FIGURE 4. DIE CONFIGURATIONS USED FOR EXTRUDING T-SECTIONS

Left: Compound-angle die, 45-degree entry angle leading
into a 160-degree angle
Right: Single-angle die with 45-degree entry

The extrusion trials were conducted with AISI 4340 and 7075 Al billets. The ex-
perimental data are contained in Table 5. The first trial was made with AISI 4340 at an
extrusion ratio of 3:1 with the single-angle T-die. Unfortunately, the billet cocked some
time after breakthrough. During the attempt to remove the billet and partial extrusion
from the die, the die split into three pieces at the T-corners, At first glance, it ap-
pears that the failure was probably due to the high stresses imposed at T-corners by
cocking of the billet.

Some worthwhile information was obtained, however, with both die designs. The
breakthrough fluid pressure was 210,000 psi (Trial 316) for the single-angle die. How-
ever, breakthrough was not reached at 236,000 to 245,000 psi (Trails 341 and 342) for
the compound-angle die. Thus, it appears that the pressure penalty for extrusion of
AISI 4340 is quite high with the latter die design,

T-sections of excellent surface quality were extruded from 7075 aluminum at a
ratio of 7.3:1 with the compound-angle die. (Single-angle die trials will be made in the
future for comparison purposes.) Stem speeds of 6, 20, and 80 ipm were investigated.
Although this stem speed range did not influence the extrusion pressure requirements,
it had a pronounced effect on stick-slip and extruded surface quality, With stem speeds
of 6 ipm, extrusion was accompanied by severe stick- slip. At a stem speed of 20 ipm,
stick-slip was less severe, Increasing the stem speed to 80 ipm completely eliminated
stick-slip and resulted in an extruded surface of very high quality, The T-section ex-
truded at 80 ipm is shown in Figure 5, :




