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A new pre-compensation technology of bottom dead center accuracy of press
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Abstract ; The accuracy of bottom dead center for press affects the accuracy of parts directly. Therefore, to improve the accuracy of bottom
dead center, a pre-stress compensation technology was proposed. Taking the 400 t high-speed precision mechanical transmission press
with four-column overhead cylinder as the research object, according to the basic structure of the press and the characteristics of the four-
column overhead cylinder to produce pre-stress, the upper cross beam was pressed down to achieve the pre-compensation effect. Then,
based on the finite element numerical simulation, the static analysis and calculation on the press body were carried out, and the change
laws of the pressure of overhead cylinder and the position of bottom dead center were obtained when the press body was unloaded and load-
ed at 240 t. After the experimental verification, based on the obtained research results, the application of the pre-compensation technology
for bottom dead center with the pressure of overhead cylinder was carried out, namely, the simulation calculation was conducted under the
spindle load of 260 t and 300 t, and the simulation results were used as the basis for adjusting the pressure of overhead cylinder in practi-
cal production. The results show that the pre-compensation technology for bottom dead center with the pressure of overhead cylinder effec-
tively improves the accuracy of bottom dead center, thereby enhancing the precision and quality of parts and reducing the production cost.
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Fig. 1 Schematic diagram of transmission principle for press
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Fig. 2 Principle diagram of pre-compensation with overhead cylinder
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Table 1 Basic properties of materials
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Fig. 3 Finite element model of press
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Fig.4 Displacement nephograms of press and position change law of bottom dead center under different working conditions with overhead cylinder pressure of 17 MPa

(a) Unload (b) Load of 240 t

(¢) Position change law of bottom dead center



LR

BABNRAE . — P AL LT SERORS B BAMEEOR 123

UK 5 AR, Rt , BElrbom o e 067 #
AR T A AR AR Ak, FRAT B A W] TR L )
(11~17 MPa) B} FAESIRFEANE 4c FiR,

2 Sk 5B AT

2.1 XWEREHIERE

AR R F R BE s ARSI SR I B8 i 7 ARk
WK 5a s, HNAT 208 . 7EEe 222 AR
%, TETAEG LRt idds, HURI & ST HLEE S

p.v' b %
-

> -
ﬁcmoo-smn—:jﬂﬂ ’

b

ok 240 v 7B A Sk FAR B A% 22 B) 1 47 B8 AR
fb, SEMIZRAS FAE A B AR E A A
IS EL, PARANE TR FE ) F R 8 s A B AR LR
A, WE sh iR,

R IRECE RS e M, I R . Rk
SR AT R EREE (W3 h), RO A
38 220 Yk, TECR 240 t, FFIAKGIN TR AL A
TAEE ST, M 11 MPa FFUR AR IN 1 MPa J5F2 5 iz
175 min, TESEXTN R AN BRSO EE . RAE
FIFR o> B s Se s .

A #i;‘nk-‘i"r‘ﬁuus‘xl
FRUZRSHUFRAT|

®)

MPa
MPa
uezn 22.0 [MPa

U | [

FRARNE ()14 TN 2B
24 BEYFHME 0 1

©

K5 AL RIS RO R

(a) FALRIRINAGE B

(b) Fai 2

(c) HREHRRLE

Fig. 5 Bottom dead center detection and data acquisition

(a) Detection device for bottom dead center
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(¢) Partial data acquisition
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dead center under different working conditions with overhead cylinder

pressure of 20 MPa
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