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~ M ’f o950 | 1780 525-0 1 565-0 24S-T,
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r 0185 0.135 0.1 | 0.0 0.0

(¢/Dp = 0.015 ~ 0,10, T/Dp =0.2 ~1.0)
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110 12.5 36 38.1 —5.5
70 170 11.0 33.5 35.5 —5.5
250 9 32.8 31 +6
110 12.5 41 45 -9
25-0 80 170 11.0 38.5 42 -8
250 9 36 36 0
110 12.5 60 58 +3.5
90 170 11.0 51 54 —5.5
250 9 46.5 46.7 0
110 30 85 78 +9
70 170 26.7 79 74 +7
250 20 56 59 -5
110 30 96 91 +5.5
175-0 80 170 26.7 93 87 +7
250 20 67 69 -3
110 30 115 118 ? —2.5
90 170 26.7 101 112 —10
250 20 87 88 -1
110 26 | 69 63 +9.5
70 170 24.7 65 61 +6.5
250 21.5 62 55.5 +11.5
110 26 79 72 +9.5
525-0 80 170 24.7 79 71 +10.5
250 21.5 65 64.5 0
110 26 95 93 +2
90 170 24.7 89 93 —4.5
250 21.5 75 84 ~10.5
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110 36.8 9 9 +6.5

70 170 35.3 91 87 +4.5

250 28.8 74 73 +1.5

110 36.8 110 105 +5

565-0 80 170 35.3 101 102 -1
250 28.8 85 84 +1

110 36.8 128 136 -6

90 170 35.3 122 132 —7.5

250 28,8 100 108 —7.5

140 54.5 174 168 +3.5

70 170 53 169 164 +3

250 32 111 101 +10

140 54.5 203 198 +2.5

245-T, 80 170 53 187 192 ~2.5
250 32 L1384 118.5 +13

140 54.5 220 253 —13

90 170 53 209 248 —15.5

250 32 L5 153 -5
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25-0 80 21 49 | 48| 47| 50| 46| 47| 41| 46| 35 38
90 46 | 48| 43| 49| 44| 44| 42| 32| 35| 31
70 115 93| 120| 94| 116 101 | 106| 92| 81| 69

178-0 80 60 | 120 | 104| 116 | 105| 112 | 110| 106 | 93 79| 71
90 | 107 | 97| 04| 101| 98| 99| 97| 74| 77| 74
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(140°C)

70 207 | 208| —| — | 160 182 165| 172 136 | 134
24S-T, 80 151 el — 1 — | —| 175 170 | 158 | 150 | 145 | 154
90 = = — 182 148 177 | 148 133| 135

70 o4 | 94 102 92| 95| 93| 93| 8| 78 76

528-0 80 52 | 100, 93| 10! 98| 98| 98| 93| 93| 85| 80
90 93] 94| 95| 98| 96| 98| 87, 73| 77, 68

70 1131 118 130 122 123 | 120 118 | 113| 107 | 115

565-0 80 70 | 120| 105| 132 130 127 126| 119 | 123 | 104 | 118
90 1201 1241 127 | 116] 120 107 109 111} 100 | 98
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70 50 48 40 39 27 | 30

28-0 80 21 36 49 53 31 42 40 | 24 | 28 | 33
90 44 47 43 39 29 | 27

70 11 | 106 92 97 71 | 73

178-0 | 80 60 94 | 102 | 109 91 94 | 111 | 63 | 76 | 78
90 90 | 110 90 | 103 76 | 78

(80°C)

70 o9 | 172 | 148 143 | 104 89 | 89

248-Te | g9 | 151 | (goocyl 172 | 164 | M7 | 153 | 136 | 81 | 84 | 84
70 92 93 93 89 69 | 76

525-0 | 80 52 83 87 9% 74 90 93 | 68 | 71 | 77
90 86 99 88 | 94 76 | 78

ses.0 | 7O o e | 128 | 12 o | 1B | 139z 08
80 109 | 125 105 | 114 91 | 92
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Summary
Study on Warm-Extrusion of Al and Its Alloys

Jiro SEINO

(Department of Precision Engineering, Faculty of Engineering)

The circuler blanks of Al and its alloys, 17S-0O, 24S-T,, 525-0 and 565-0,
are formed into cylindrical shells by statical backward extrusion under a material
testing machine and by dynamical backward extrusion under a mechanical crank
press, mainly at the warm working temperatures from 110°C to 250°C. On the
other hand, the cylindrical specimens of Al and its alloys are also deformed by
the same conditions with that, in which the flow stress-strain relations of metals
are obtained.

From the results, the tendency of dynamical extruding pressures under the
warm working temperatures are very similar to the dynamical flow-stress under

the same conditions.
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As a formula for the estimation of the warm extruding pressure by the
crank press, an empirical formula developed from the formula proposed previously

by the authors® is shown:

1 1

p,max = K+t'(c/D,) 3+(T/D,)®Ydyn. o.55
where p,max : the maximum extruding pressure

c : the wall thickness
D, : the punch diameter
T : the initial slug thickness

Ydyn.oss : the dynamical flow-stress of metal at logarithmic
strain of 0.55

t . the extruding temperature (110°C~250°C)
K&a : a constant determined by the used metal as follows
~—___Metal ~ ; ~ ~ T
B I 525-0 ] 568-0 ] 24S-T,
K 0.88 0.75 0.8 1.18 } 1.3
2 0. 135 0.135 0.1 0.024 ) 0.05

(¢/Dp=0.015~0.10, T/Dp=0.2~1.0)

The maximum values of dynamical extruding pressures obtained by the
warm extrusion for Al and Al alloys are compared with those calculated from
the above formula. In almost all cases, the deviations of the experimental
values from the calculated values are within == 10 per cent of the latter.

The soya-bean oil used for the lubricant of the warm extrusion is shown to
be of relatively good quality than the colloidal graphite in water or the lanoline
oil.

According to the author’s experimental results, the temperatures ranging
from 170°C to 200°C are most suitable for the warm extrusion of Al and Al
alloys, for the extruding pressures of metals at the range of the warm tempe-
ratures are less than those of the room temperature, but the strain hardena-
bilities of metals are not affected.



