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The Influence of Extrudate Microstructure of Die Cooling
Using N, gas in Hot Extrusion for Al 6061 Alloy

D. H. Ko, S. H. Yee, D.C. Ko, B. M. Kim

Abstract

It’s so difficult to obtain simultaneously both product quality and improvement of the productivity of which products
are in hot aluminum extrusion process. But significant improvements in productivity and extrudate quality result from die
cooling system using nitrogen gas injection during aluminum hot extrusion. These benefits are due primarily to cooling
effect nitrogen gas and removal of excess heat in the extrudate temperature. This investigation is carried out hot extrusion
experiment, also compared cooling system with non-cooling system to inspect cooling effects on hot aluminum extrusion.
The purpose of this investigation is estimated the grain growth for the extrudate quality, and the ram speed for the
improvement of the productivity.

Key Words : Al hot extrusion(2 7% F7HEE), Porthole die( EES F8), Hard disk arm(3F =10 =1 ),
Die cooling(¥ % 4 ZH), Microstructure( 1] A 32 2])
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Table 1 Chemical compositions of A6061

HDA(Hard disk arm)®] &

o] oo w0 R
olo 2l o WQEO@MMO@E
=] L © ool © m = —_
- Lo} — NG | | o = T&meue%ohutﬂ%
o o Ky <
.mmmm%%420%mN < o_a__ouT_Z_a%mAuﬁ.
S +| TNl o] 3| < v WO W oo B
ool o 0 N X0
S ™ == - Ll],a_._/ﬂﬁ‘.l
- ala — W E HT;oﬂLH oot
=) = 7o ot T
= py ) %W [
- 5 o7 aOMuWmeﬂo
£ e ) 2 ﬁﬂlgmﬂnﬁﬂ AT
2l 5 gl ~ ol B b N — N
Sl E —_ E S |y Q)
EIEICIES S 2l 2l 2 o Ty =
Sl =l % @Gl'El B 2 = o 70 o oM o
ol El =] g ol e 7 2 i]ﬂi%
=l Al E - < - )
] I T e R s FPEXT=wd b
el el el 8l E D2l & 2 W ool T 3 dn o
o e S e =t s P E o pxma 5
gl 3 el olZ|.L m % Sl e nnw p Ag NN z,oom
=1 5| 2| 5 3|5| 2] & z| = - R
& == @i nl O u ﬁ%li.i.ei
2& ol ol ®| ® m ﬂi& mab W.a T—ﬁu F.I J‘ll .
2 ELEIE|ZZElQf = Lo = RIS TR
2 aAalE sdelzlE = = s s oy e
=
T oo Ne 75 o o_wkw,mﬁ A WE Muoﬁwv; urm Mmmwm =t
TR R R Ho o <o N, o o7 R oo
A Hw.‘_‘m,l = o] B oo T A e Mﬂﬂr ) ﬁlﬂﬂﬂl
e il " = " M_OIJ.ﬁ_ <y =y [ bies uﬁmﬂloi o o 55
o e 2RC N R = < oK o8
N e X ddr@é%r??% AN
mn el RO oBE - KX o L oo - L F
s BER Bl sEEtaawmy | R
N R BN En TN L g M
Ww%ﬂoﬁ%dm Bl 1|dmenH Wﬂo%%n_uu.mmumﬂﬂnmna
WG L = s = S 3 S W = !
um_.m.mmﬂu ,_wos < o) ¢ wmx MAT_zal%o_a]ﬂigji <
= Ngg 5 haT TR W LT o oy X k
TV T mn W BRI, T TR <pexe 5
BK I i AN R T R 3
o i e I T Y
Ty S u_ﬁu [ mr S o =L e
= 90 o = MEQE "o oo A % o 4 o) o N -
i G = 4 Bl wogo NS o 2x ol e e of B W o g
OE Eo OT.: , . ok LU eﬁe — iH.E = B zT AT AT ~i T
o o Fn o % o v e Jladgi Hn o Lx A3
Tz W g O AT g B 2 ooy WX By
o TR ™= ‘N.FZ_ i WryA.lJ.miwlm,ﬁl+
AT o K T3 2 g oo ™ L A
7 TV e T 2w e
TR gn o W= AR Ny AL B g ]
ﬂﬁﬂﬁﬁmﬂmﬂ WIF BT WEKEWRE B E T
[ 1 — - ~ r
By e T gaxmw el sd w g
T W W T M o MAWTF ST THERT BN E

SA st

Fig. 1 Structure of HDD and final shape of extrudate
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Fig. 3 Shape of cooling path and
flow direction of N, gas in backer
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