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Abstract: The prestressed tie rod is an important part and the key force components of full preload combined frame for forging press.
Therefore, in order to research the real deformation condition of tie rod during the actual working for fast forging hydraulic press and the
preload state of combined frame, the strain of pull rod for 45 MN hydraulic press under the rated working condition was tested by patch
test, and the static structure simulation of full preload combined frame under the same working condition as the test was carried out by soft-
ware Ansys. Then, the test and simulation results were compared and analyzed, and the real strain and displacement amount of the rod in
operation were obtained, which verifies the credibility of the finite element analysis and provides theoretical basis and data support for the
hydraulic press design and the preload process of tie rod. Furthermore, combining the theoretical calculations, finite element simulation
and on-site measured data, the real deformation state of tie rods in operation was analyzed, and the actual preload level of frame was
grasped by using three theoretical and measured tooling methods to verify each other.
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Fig. 4 Structure of tie rod

FIFFSEPR TAER BN 3 BeZf, BP 12608 mm, HA4x
WARSEWE, BORTES EMEN, 1E#BE T
BUF, PAFE L TAE R E TAERAS T ¥4k F 5 m
PR, AMUSAE S XA 6 ML, 7R
TR FLEAT R 05 R, USSR A TAEREAY
NASEE  [FEE, XU ALAE TAE R TAERS 1Y
PiFp T TR T &

1 ZHOR A ALAT B A

PIFFR IR A2 38 AR T, 3™ A 9 55 T 4 4
PEUEAR , [RIA 25 FE R ST AR R A A, 7E4E A
BAR R G EHUE T RECH 1.5, T4 hAE
A E AT B WP AN, N IRAESF 2N, B S
2 1 50510 10 MRFLFF A 47 B AT 5 19 N K
o N T A LSRR SZ 0280 R 10 ARFLAT (1) Fil
ENMAES, FFFRKEUE TN 7670 kN, e/
T J1o0 6300 kN, &% I8 69680 kN, H T
FIFF A BRI AN S5 HLAE A WIE A B, TR 1k
20 20% , PIFF R KPS AE R 6210 kN,

oo O oo
@ %0
8502108
(©)S(®) O o0

Bs fdfhESoms

Fig. 5 Position and numbering of tie rod



FR SR H TSN EE B AL S BT W EE 2B 163

x1 JBRMHIAA (KN)
Table 1 Internal forces for each pull rod (kN)
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Fig. 6 Schematic diagram of force on frame under no-load working condition
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Fig. 7 Strain of tie rod under no-load working condition
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Fig. 9 TMR-300 small multi-channel data acquisition instrument
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Fig. 10 Pressure curve in cylinder
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Fig. 11  Original strain curve of tie rod
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Fig. 12 Strain curve of tie rod after filtering
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Fig. 14 Displacement of tie rod under no-load working condition
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Fig. 15 Displacement of tie rod under loading condition
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