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Research progress on key technology for precision forging machine

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: Precision forging machine is widely used in the processing for special raw materials in the fields of national defense and aero-
space and has become a “great power” gradually. Therefore, the latest research results of forging box of main engine for precision forging
machine were introduced. Then, the forging box of main engine was distinguished based on the different movement modes of hammer
head, and the design and optimization process of external box and internal hammer head were summarized. At the same time, the research
on the collet structure of manipulator was reviewed. Furthermore, combined with the working principle of precision forging machine, the
control difficulties of hammer head synchronous movement, collet rotation and axial feeding of manipulator during the forging process were
discussed, and the solutions were proposed. In addition, the research status of integral control system of precision forging machine was
summarized, and the design of special CNC system was put forward on this basis. The influences of process parameters for precision forg-
ing machine on forging quality were investigated, and a method combining simulation optimization and real-time monitoring was proposed
to improve forging efficiency and accuracy. Finally, the overall domestic research and development ideas of precision forging machine
equipment were summarized, and the development direction of precision forging machine was prospected.
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Fig. 1  Schematic diagrams of complete structure for precision forging machine (a) and radial forging principle (b)
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Fig. 2 3D model of forging box for main engine
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Fig. 3 Hammer head structure model drawings for different types of precision forging machine
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Fig. 4 Hydraulic precision forging machine for SMX type
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Fig. 5 Schematic diagrams of main engine (a) and hammer head (b) for DSR type mechanical precision forging machine
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Table 1 Comparative analysis of comprehensive performance for precision forging machine
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Fig. 7 Radial forging models and radial section views of various hammer heads

(b) Arc hammer head

MRSk (14 BB 3 18T H %, Ghaei A 451/ B & BIL
el S e AR AT £ BE R 180° A 48 178 % i 0 S5 80 i AR
S 2b 2N (=W = U RO ST S N U E T R
EREE MILZT, RO A B 13500 AR 4
AT AT RO AR T8 B e R AEL, A7 R T R AR BB 1 2
RAMER, Wu Y J 500 IR Sk 5 20oRHEE fil 19 K
JE2 B MR S v B I STTR B, LA Oy . RSk
TAFZ A BESEAE F] S BOTARASIE I i 1)
RO EE B TS e P L = L s T O N i

(a) Flat hammer head

(c¢) V-shaped hammer head

(d) Spline curved hammer head
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Fig. 8 3D model of precision forging machine collet
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Fig. 9  Collet intermittent buffer mechanism
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Fig. 10 Principle diagram of collet rotation compensation system
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control algorithm
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Fig. 15 Overall NC system structure drawing of precision forging machine
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Fig. 17 Effects of different process parameters on forging performance for precision forging machine
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