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Isothermal extrusion of aluminum alloys is a method of maintaining a constant
temperature of an extruded section in the bearing zone of the die in order to obtain a
high steady quality of dimensions and mechanical properties. In this study, an equation
for calculating the initial billet temperature that performs isothermal extrusion is
proposed and confirmed. The concept of the equation for isothermal extrusion is to
assign an adequate initial billet temperature, container temperature and ram speed to
cqﬁalize the heat flow from the billet to the container and the heat generation by the
shearing deformation of metal close to the container wall. Under the consideration of
the parameters in the heat generation in the FEM analysis, adequate extrusion
conditions are obtained. = Using. the results by the FEM analysis, isothermal extrusion

has been realized in the extrusion of aluminum alloy 6063.
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Billet heating type Uniform
Billet temperature (°C) 460, 470, 480, 490
Die temperature (°C) 460, 470, 480, 490
Billet length (mm) 200
Container diameter (mm) 94
Extruded rod diameter (mm) 32
Extrusion ratio 8.6

Ram speed (mm/s) 10
Container temperature (°C) 450
Dummy block temperature (°C) . 450
Friction condition Shear

—388—



4 fEATRER

B 2 137 2FEDR 10m/s , 27T FEE 450CIZBWT, Ly MEER
460, 470, 480, 490CIT L= HZAEDOFH LM OF A HRBEDOHERR THB.
Ely MEEL U TTHREDERKEL 2B IZoN, ZRFH LIKESWT
BY, ¥lry MEER 90CTIZIFERBHL L 2o T3S,

(4) XOBHLTWS LB, Ly MNEE, avTHRE, SLr3ES
BOCRET TSR U SES S 57 abriz’»&;é & 7% FEM FEAT 5 b B
BT o7,

500 B W

o
o
g 490
[
g L
8 Initial billet temp. (°C)
5 480 —B8—460 —x%—480
/ I —0—470 —A—490

470 1 1 1

0 50 100 150 200

Ram displacement (mm)

2 Yly MFPRMEE L XA HARE LAHRE OXE

5 WHLER
FEM fEHT & IV CROFSEIFH LM T, SERFH LAERT 2100
5. FEM AT CRO-ZFEMH LB TEREZ ZIToLEREE 3 TR, &
A HRIOFE LHIEEITH 510COEEME UNER LE.

—389—



2200 : 800

2000 - Exit temperature (Te)

1800 | 17°0
Z, 1600 [
Y | 700 X
,’:1 1400 S
QO

1200 &
3 {650 2
~ 1000 # Ram load (L7) 5
3 800 g
Q | -4 600 ©
- =

600 : ~ -

Die load (Ld)
400 1550
200 H - Container load (Lc)
0" L L . 500
0 50 100 150 200

Ram displacement (mm)

K3 HEFHLERER

6 WS .
(1) HFHLMEFFMICEEERELNELIHBROERIX, =7 FEEHEME
DEVy NOEERBROEHRTHS. LiEBRoT, HHLMOEEFHOBEE
EELTHICNE, avTTFEEMEOE Ly NOEHEEEL, ULy Mh
Lar7TI~ORHBEZE LI TIEL .

(2) FEM B TROEHFH URBICTERRZIT > &R, SEFHLNER
TRIEEHRL.

—390—



FURNBERROES

FRI6FEIA2ZNHIE | BENHXEEEZRAFHRL. PRI6FE2A 6 HICOBERERZLPIZE 2
BEERESTHRBLTERLER. UTo L CHELA,

XL, TVIZ 7 A0BMBRLICBV T A AEOBES — BRI LI TREL-RED
FELMEBIHLCFERERLALODOTH S, RFEOHBMIE, TVIZYA¥Ly PEavF+EO
BZEIEBL, FRLFOEL Y Ve a v FTRELDBBILI > TETIE Ly FAROMT RS L ¥
Ly b RO VTHFANOBEEEDPONEI I, aVFFBEIVE LY M EE*BYICEBEL.
FHLAOWHEETZEL Y MMOBREEZ—FICBEOIEIIH b, COLOOEARFREL., SEEHL
EERTHELVY MRE - 3V FHEE - SAEELGZEBL T2, — 52V FFROEDS & UBE
BHZRET 2 T2 HEL CTEBRNELTY. BEAGTZEL CEOER+EREZEICA VL85
A=F AL, HHLICBU2ERERBN2To TESRIFE LEGREZBITPOFHL TV 3, S 6I2EBIC
Lo THRIFHLFERTEILAHAL, HRFEINVIBENADIDOTHEILEERL T2,

PBEDES CERBLIEBFELICHT2EN - TEMNREREABTE LD, TLI =Y 2B L
DmEBE - EEEEEE V) TEHREL LIF T3, Ldo T, FOREIIEE (T%) BTIcET
5b0ELHET 3,

—391—



