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Structure design and finite element analysis on heavy duty electric CNC screw press

Xu Shuang', Zhao Zhiyou®, Zhao Guoyong', Yang Jingtao’, Zhu Yuangang”, Ding Feng’
(1. School of Mechanical Engineering, Shandong University of Technology, Zibo 255000, China;
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Abstract: For EP-8000 electric CNC screw press, the main components of press body base, screw and slide block were optimized and
designed to increase its impact force from 80 MN to 100 MN, and the stiffness of main components is enough and the impact direction of
slide block is not deviated. Therefore, the structures of base and screw were optimized by Solidworks, and the body and screw were mod-
eled by software ANSYS Workbench to analysis their deformation and stress condition. Then, the relation between deformation and vibra-
tion frequency was obtained by modal analysis of screw. The results show that after optimization, the maximum deformation amaout of base
is 0. 363 mm, the maximum equivalent stress of screw is 830.9 MPa, and the deformation rate is 0. 0013. The maximum deflection of
screw is 0. 4403 mm at 83. 075 Hz, and bending occurs in the middle position. The original X guide rail positioning of the slider block is
transformed into a double-guide rail structure of circular guide and X guide, and the total guiding length is increased to ensure that the sli-
der block is installed in the center of equipment. After optimization, the aspect ratio H/B of anti-eccentric load capacity is increased from
1.38 to 1. 92, and the anti-eccentric forging capacity is significantly improved.
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Fig. 1 Schematic diagram of electric CNC screw press body
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Fig. 2  Base model of EP-8000 electric CNC screw press
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Fig. 3 ANSYS analysis results of base

(a) Deformation amount

WM, R NESE W — BiEE
PE LR 32 8005 D0 2 B BILATE 55 i 9 5 ZE0F 0 s A
EP-8000 FL 344 IR iE He Sy ML A BB U 5] 4a fiT 7,
B K ER R @1400 mm, KEH 6391 mm, 7F
UEEERE ok A, A 1R H 70 mm BCH
100 mm, &/ 2 BB M F 4% B 200 mm 24
230 mm, Pk A EURSRLANIE 4b s
3.2 EBHABRITHM

B4 S5 IR AT AR 7 S A ANSYS Workbench
PEATA3HT, WEATAERE R 34CrNi3Mo & 489, FHosnk
i ol 2.06 GPa, JAMNEL N 0.3, ¥R & EN
7900 kg « m™, T2 BT ] 55 45 SRS R B Y
R, P IEAE SR VU A RE AS R 4y, TR
EH R 50, PREFHIRAS R 25 mm, Fe/hil KB
5.5 mm, F5EIAIRATRIAS AR A 23177 15 5
113893 A~FRT, X IBRAT KL St 5 ML B 3 H b 1E AT 24
W, TEABZ A AN 1105800 N - m B fiERE s, TE
U 160 MN 9 whdi g, 45 )0 SR A5 RN
S FASTEAG B & 5 s, eksh)E, #E 160 MN

(b) Equivalent stress distribution

(@)

®)

&l 4 SEATRLA
(a) BiERT  (b) BUdE)E
Fig. 4 Screw models

(a) Before transformation ~ (b) After transformation

il IVERE, MRFFASTE B IEAT R B T 1) (X
Fil), AFFEE §=0.0013, A TEGHE AL H B il 21
G, SRV AR I A) ) o e A SR T 2
TE 1. 6 5 AFR Iy his T I RIEE 2K



196 B

A7 4

A5 B /mm
8.22760 Max
7.31340
6.39920
5.48500
4.57090
3.65670
2.74250
1.82830
0.91417
0.00000 Min

EBN J1/MPa
830.900 Max

Bl5  BRATH 12 il

(a) I

(b) AR 153 A

Fig. 5 Static analysis results of screw

(a) Deformation amount
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Fig. 6 Modal analysis results of screw
(a) The first mode shape  (b) The second mode shape  (c¢) The third mode shape
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Fig. 7 Schematic diagram of compound double-guide rail structure
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