M i 8 £ 2025 4 6 1

FORGING & STAMPING TECHNOLOGY Jun. 2025

50 % 25 6
Vol. 50 No. 6

i AT R LR BE R R 7

b, BRE, Ras, 4B, Bk, BEW, 5, JBEE
(PR LA B L SOBLAL B ST ATBRAN 7, L0 100083)

. SCIUBEALHUELIR A TR, DME TR AN, X AL AL R AT B0, Gl S AR R SE, S8 T ELAR
TETAERRE P, 7E SR BOPREISE T AR, o, Nit—0 TARELAR TAEM A2 T ko, sl f HA A8 81 T RCR. T AR
WP A 20T, LA O RIS T DIBURGT ) BB B, TR GI A TAERE, AP . e oh o7 55 PR o LAR A
PERRALE AR XT A B, PRIE T ARBAL TARMM AR REE . HAR, O 1R AR e ohaly BT B IRIFARE , BT T LA R AL
WA I E R R ST, AR A TR T 0 TARIRSHEAT T, B, MIRTBERTELHUARHLXHZ T R e A T
TR, SE TR R IATYE, ST T RGERRE AT R, A TRLE SRR, R Tl iAo
KR WAL, PTPREHISL; BORBUR I, (e, HEA R

DOI: 10. 13330/j. issn. 1000-3940. 2025. 06. 020

hESES: TG335 MEFRERD: A XEHS: 1000-3940 (2025) 06-0159-10

Optimization analysis on hydraulic system of detachable roller for cross
wedge rolling mill

Xu Yuepeng, Gao Junfeng, Chen Yujin, Yuan Hongxia, Shao Changbin, Chen Xianming, Shi Yiqing, Liu Xiuping
(China Academy of Machinery Beijing Research Institute of Mechanical & Electrical Technology Co. , Lid. , Beijing 100083, China)

Abstract: In order to realize the roller detachability for the cross wedge rolling mill and facilitate the die replacement and heating, the
roller end of the cross wedge rolling mill was designed, and the roller was fixed during operation and disassembled during die replacement
which was realized by introducing a hydraulic system. Firstly, in order to further get the magnitude of force during the operation of rollers,
the axial load of the die during operation was obtained by simulation analysis, and based on this, a hydraulic locking circuit composed of
hydraulic cylinders was designed. When the hydraulic cylinder was not working, the relative position between roller and cross wedge roll-
ing half shaft was not changed due to factors such as leakage and axial impact, ensuring the stability during the cross wedge rolling opera-
tion. Secondly, in order to maintain the stability of the hydraulic system under the impact load, the hydraulic system mainly composed of
hydraulic cylinders and dual hydraulic control check valve was designed, and optimization analysis was conducted based on its working
state under working load. Finally, the hydraulic system was tested by the cross wedge rolling mill prototype, which verified the feasibility
of the system optimization scheme, improved the reliability and stability of the system, saved the time on die replacement, and accelera-
ting the production efficiency of the enterprise.
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Fig. 1  Common forms of locking circuits

(a) Check valve locking
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(b) Bidirectional valve locking

(¢) Reversing valve locking
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Fig. 4  Equivalent stress of aluminum alloy bar material
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Fig. 5 Changing curve of axial force of die
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Fig. 6 Schematic diagram (a) and structural diagram (b) of bidirectional hydraulic control check valve
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Fig. 8 Hydraulic model of detachable roller
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(a) Pressure of rodless chamber
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(a) Displacement of piston tod ~ (b) Flow of rodless chamber
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