R =] 4 #} R
MATERIALS CHINA

F32% HS

2013 45 H May 2013

#HALH)

FERENBFLITSHFUHIE

&R, HEH
(LSRR BB RHER BFIEBE . s 100083)

W OE: AT HERTHR AR NS ER BRI S PR TN S ik, LR B A BT I
BT T2 HYRB RS A BT B AR R BUELR R LA, SFME BB R OB T 2E L, R AR R el f S
B B RO BAEORTES R T @ W sl AT A . BEHASH AL BUbE S0 o U0 45 05 0 2 U T R 1
WOR o KT 05 EEOR AR s, R SC BB A B Bl A 8Oe A%, R o e i S B s T vk i T L
ARTFBeo KREERM CNCANT. | Hokh B T b BE 22 40 e 5 B H A A 3 ) 222 RRIE . SE8) CAD | CAM Rl CAE RYA 2445
B, REEZRZ LA DR BT B AR SRR K, 3 B AR A il 4 2R T )

KRR FrEME; Berdkiil; CNCnL; Hfiml

hESES: TG375.4 XHERARIZED: A XEHS: 1674 -3962(2013)05 - 0292 - 08

Digital Design and Manufacture of Extrusion Die

ZHANG Zhihao, XIE Jianxin
(Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract . The article introduced the die digital design, optimization and production quality forecast of extrusion, and the
processes of die digital manufacture. The authors pointed out that, the aims of the digital design of extrusion die were pro-
viding geometry and topology information of the die, as well as the process information of extrusion practice. The core tech-
nologies of the digital design were digital modeling and digital simulation. Digital simulation was applied in analyzing metal
flowing behaviors, die optimization, and production quality forecast of extrusion. Using virtual extrusion based on digital
simulation was an effective way to achieve “without die test” of extrusion die, and also was an important platform for de-
veloping new design ideas and methods. The feature of digital manufacture of extrusion die was the wide application of
CNC processing, heat treatment and surface treatment. Improving the manufacture level of extrusion dies with complicated
and multi-orifice structure through combining CAD, CAM and CAE effectively, was the key development direction of the
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extrusion die digital manufacture industry at the current stage of our country.
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Fig. 2 Structural design drawing of a hollow profile with simple section; (a) upper die and profile dimensions, (b) upper die

structure, and (c) bottom die structure'’!
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Fig. 3 Shape and dimensions of a profile with complicate section'®’
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Fig. 4  Structural design drawing of a hollow profile with complicate

section; (a) upper die and (b) bottom die!®!
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Fig. 6  Metal flowing behaviors in diversion (a), filling weld-chamber (b), and forming (c) stages dur-
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ing extruding of a profile with simple section
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Fig. 7 Metal flowing behaviors in weld-chamber during extruding of a profile with simple section: (a) extrusion stroke(S) =

31.3 mm, (b) S=32.3 mm, (c¢) S=33.1 mm, and (d) experimental result!®
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Fig. 8 Metal flowing behaviors during extruding of a profile with complicate section: (a) diversion, (b) filing weld-

chamber, (c¢) welding and extruding, and (d) steady extrusion'®’
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