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Design and realization on special control system for precision forging press

Ma Pengju', Lan Xiaolong', Wang Wenjie', Liu Yong’, Tian Jie’
(1. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China;

2. Engineering Department, Xi'an Innovation Precision Instrument Research Institute, Xi'an 710300, China)

Abstract: A complete and practical research and development scheme for the special control system of precision forging press was pro-
posed, including the development of a lubrication system to protect key components such as main engine forging box and manipulator
chuck etc. , and the design of a hydraulic auxiliary system to provide a stable source of power for precision forging press. Moreover, the
motion control systems such as the forging of hammer head, the rotation of chuck and the feeding of manipulator were planned based on the
principle of high-frequency rotary forging for the precision forging press. On this basis, the special control system was realized by the con-
trol mode of industrial computer and four multi-function control cards. Using Python as a software development tool, the multi-function
control card, PLC and intermediate relays were used to realize the stable software and hardware communication and the high-precision con-
trol of each subsystem for the precision forging press. Thus, the special numerical control system for precision forging press with independ-
ent intellectual property rights was developed which lays the foundation of the application and continuous improvement of precision forging
press.
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Fig. 1 Schematic diagram of overall structure for

precision forging press
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Fig. 2 Schematic diagram of control subsystem classification

T

for precision forging press

KBS DS 2 A 5, SBCE 4%, H
R R R G kAR, HERE . KRS
AFIFEEE AR, B, Bt—E TSI 245
BA BB L, RGN AU 2817 e Of
I, DK 1 54

T R G0 P I T Ry BB Ak, Y T Y
EAGEAENEEAER, 2R 2,
HR, TR R R G IE R TAERY O,
TRRE L SRR AR BT, I S R ARG 7
I A T R AR, S R AR R Y
WEIMBH 7, ANE T RALUS S, REER R I
FSURES: N 0 S = = 35 A1 R R D e s i L
TR P = A B A ORI B R, ™
FEHTHB RIS, [ RS IR IE R TAE,
2.1 FNMEBREBEEZRS

FHLEN REMIIREAE TR, B, X ENLER
TEFE P A DO S R AT RT SR N, B LR R A
HFE, WK SBAIL S R T 3B AT B ) EE R T I
W, XFRFEARRA RS A T, AR R
S, DRIE 4 AEESL RS0, Ah, TEER TSN
()T VT BE S 0 O 4 T AR TR B R e, T i) v
P02, RIS A RSk SR T s R v A A AL R A
i, YRR 4 A e R AR BB, BRAIR
YIRAEFE, LI R G0 R R 3 s,

FHUE N RGBT, TR 5 E R
(R s, HEhiEA EPLIE N R TAE; WA 4kd 4%
4 G TR I e T AR A, R A AR D R A L
AR IR 2 22 B R I A AT A FH LA DU ¥ vl
W, RS, S SRS 1, SRR IR &
AR SR I A R she A1 B I IR 4R 8
WU 72 52 U0 5% T 3 3Rl ZE AT AR 20 378 8h B VR I BIL A 4%
[T, DAz i B U By PR 7 A A 2 N i Y A T
&, BIE S OEEEE R 10 SR ORIE T A H
MR 7 IR o a2 A R B A DL AR R e

).
) [g/\g‘x 7
ISERIT { o—

o, 8
i = S
AL ST g
-2
B g | 5

K3 AL R G R ]
Lo 20 ARG 3. hmO 4 R4k e
5 MMEAL 6. FHE 7. R 8 AR IER
9. BI=NWEFIE 10, LA

Fig. 3 Hydraulic principle diagram of main engine lubrication system
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Fig. 4 Hydraulic principle diagram of operating machine

lubrication system
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Fig. 5 Principle diagram of hydraulic station composition

for precision forging press
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Fig. 16  Principle diagram of cooperative control for precision forging press
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