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Roller Die Drawing Process of Aluminum Rods with Different Compositions
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Abstract: The drawing processing parameters of two-joint roller dies for aluminum alloy wires with different com-
positions were investigated. The spreading characteristics of aluminum wire was tested. The results indicate that
the aluminum billet presents inverse tension, leading to the characteristics of tiny spreading, which varies obvi-
ously with the strength of the aluminum alloy. The difference of drawing force between drawing die and two-joint
roller die was investigated on the tensile testing machine. The results reveal that drawing force of roll die is de-
creased by more than 28% , showing huge potential of saving energy. The structure of the roll die was modified,
and the same section reduction rate as the drawing die was adopted to draw the aluminum wire with different com-
positions on the same water tank drawing machine. The drawing break line, current, and drawing oil of the two
dies were compared systematically. The results demonstrate that aluminum alloy wires with different composi-
tions can be continuously drawn by combination of roller dies, irrespective of the working hardening., which ex-
hibits advantages of energy saving, easy assembling, environmental protection and low wear.
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Fig.1 Schematic diagram of elliptic and circular groove
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Tab.1 Deformation data for 1A99 and 6101
aluminum wire mm
LR AETY 1A99 6101
A 10.41CKHD /8.21CE 5D 9.92CK il /8.29 (i il
JE [ 8.34/8.35 8.36/8.33
£ 2 1A99 0 6101 SR L& 3BT
Tab.2 Spreading factor of 1A99 and 6101 aluminum wire mm
AT FEF & Ah AB/C' (SR /FeRIA )
FHE 1A99 6101 1A99 6101
JE A 1.29 1.21 0.91/0.705 0.42/0.347
JE 5 2.07 1.56 0.13/0.063 0.04/0.026
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Fig.2 Cross section shape of 1A99 aluminum wire after drawing
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Fig.3 Cross section shape of 6101 aluminum wire after drawing
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Fig.4 Fixture for die Fig.5 Fixture for roll die
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Tab.3 Drawing force testing data
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it $i 58 B/ MPa P4k J1/N #%71/N W / %
1A99 161.6 1589.4 1136.0 28.5
6101 246.7 2 080.5 1225.4 41.1
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Fig.8 Tensile strength of aluminum wires after drawing
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Temperature Field and Composition Distribution of High Purity Aluminum

during Directional Solidification

Jia Zhihong', Tang Wei', Gao Peng', Fu Hao', Li Wenhao', Jing Wenxiang', Lu Yuanyong®, Ji Jiaming®
(1.School of Materials Science and Engineering, Jiangsu University;
2.Zhenjiang Huitong Metal Forming Co., Ltd.)

Abstract: A numerical simulation on the directional solidification process of high purity aluminum was conducted
by finite element simulation software ProCAST. The directional solidification was successfully simulated by self-
built model. The result reveal that during the solidification process, the special flow field and temperature field
lead to the formation of the abnormal solute enrichment zone in the ingot, which should be eliminated through ap-
propriate stirring in the middle of solidification during the actual production.

Key Words: High Purity Aluminum, Directional Solidification, Numerical Simulation

Eral AL AR 41 m T 99.996 % (B 200 1 Al JEXT 4l AL B 2H 23 D A 14 82 WL A B B A 8 B
mal AUAI R IR AL7EAR 207 1 B B 35 08 JEAE B Jh. St it s/ . WAN H LS B8 174 A0
R 2 . HAfeal Al A 2R =2 B R B0 SR 4045 00 52 i R B3 sk R 0 0 2 30 fif
MU AT PR Ak . P AT IS RIS R N A O I AR RO I A 3 TR AR O L A TR 4 B RO I
O AR BB R HATM B E R MRl AL i R A R e ALK R
(g — AP AT R4 E . LEE DY SV BEsE THRALE  ALR A BUR 2 A AR AR 2 TR 2

Wt B :2020-11-23 & U Al 2 B 89 : 2021-01-06

F—EEE A SRR 1976 AR A B 2R LR HTL(212013) , E-mail : 13775552323@163.com

SIAME SRR A WG . TR A A 16 B ] R BE Y S R o A R TEL) ). R R RS AT R 4, 2021, 41(6) - T47-750.
JIA Z H, TANG W, GAO P, et al. Temperature field and composition distribution of high purity aluminum during directional solidification
[J7]. Special Casting & Nonferrous Alloys, 2021, 41(6):747-750.

% 2 x (8] . 8m LA T At W [J 1. 8 & & m TH AR, 2020, 48

(1D : 6-9.
< ([ S R AR IR R 14 5 Wi R
(1] 28 0K 5 Bl 5 SR BRI IR 4 AR 10 20 97 55 0 D). 4 J A1 Ty ——
WF5E, 2003, 29(4) . 15-20. ]
3 TR 0 S o T BT BN 22 SRR R T 2 B (R L 5% 1990, 20510 T120.
2 Ll . = B 24 58 ) g .. . .
(2] ®=*fi.® S " e < - (107 BRES WX L35 . 45 HESE. A7 €0 4 3 5L 4R B AR M. b 5. A2 Tl
Dl A G4 M e S TR, 2017, 38(4) . 229-233.

H R AL, 2007,
ST BN T A A A — B0 4 B 6 4R R , 4
(3] WARZEFF, % —RHADSHHRER HECH CUNT M85 S ok o B 2 MR 24 0 B 5 i o 50 [0 B0
71.201820731240.2[ P]. 2018-12-28.

1996, 31(7): 36-39.
GB/T 3955-2 . REEEAR R N N . .
[4] 3055-2000. W LAHALR] C12] LT T B HEAE . B b 8 U 2 e 2 B 25 B 48 A
[5] GB/T 10858-2008. 48 a4 448 24 [ R].

, S ok , , WIS LT ] R A 48 SR8 A 4. 1999, 38(9): 30-33.

3 /,‘ B 3. ““u,l:,‘/\‘ yZa ll.‘L'{“,\ /‘: NS "\'; N o N .

[6] GB/T 12608-2003. #RME VR K A¢ FIHL 9 IGE U FF 48 b1 L 4 41 RIS A 43 C137 el h A A 9 0 26 CVD 4 I 75 V 2 B 4 1 ) 5 7
FORMBELE HOR S5 LR,

FALJ). T HE A, 2000, 34(4): 13-15.
[7] AR, o 28 45 FH 4 D Ak SR 7 0 v I o v T 20kl R 9 [T 1. W 7 o6
RS MR, 2017, 36(7): 52-61.

(% ET )
747



