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Abstract

In view of the preload problem of the preload of the ultra-high pressure mold by the prestressed
wire winding device, a new type of wire tension adjustment mechanism is designed to change the
tension of the steel wire to adjust the prestress size of the mold. The mechanical model analysis of
the generation of steel wire tension is carried out, and the axial stress change of steel wire under
different pressures, different speeds and different diameters is analyzed by finite element soft-
ware. The results show that the axial stress of the steel wire has a nonlinear relationship with the
speed of the steel wire, and with the increase of the speed of the steel wire, the axial stress of the
steel wire first increases, reaches the peak, and then decreases and eventually tends to be stable;
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The axial stress of the steel wire is proportional to the hydraulic cylinder pressure and inversely
proportional to the diameter of the wire.
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Figure 1. Axonometric drawing of the tension adjustment
mechanism
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Figure 2. Brief diagram of the force of the wire
2. MLZHEE

225k TI ) RIE R
T:fmg (2
F
= 3
s = [a]-n-@ “4)

A u WML SRR IR R, [o| MINLVFRIRTT, d NLETR.

DOI: 10.12677/met.2022.114042 370 MU TR S AR


https://doi.org/10.12677/met.2022.114042

B, =

MBS, N5k )RR ) SN MR T ARG ¢ i HAS B R A T R AR |
MM S B, T INLgEsed R, WL KSR BN R A2k, RG22 R R LR N, 25K )
WAEAWIAAL, PR 7 2] Al P AL S X A A A ) P A 5 R BB T L e, S o 47 | 4 22
PEGRAL, KA EL SIS (R0 22 A2 5K 42 5 5 AT T DA A 22 1 I S e Pt 2 X A 225K 77 7 A
M o

225K )y BB ST AL, WU R ST P T R

F
A= E )
zD?
A= 2 (6)

A A NBRGLIA T AR TR, PONBEGT TARR )1, D iR fL it .
3. MAKIF TR BRTARE

N T RTFURLLEK ) 5L EAR . RULE ) B BN 2 9 Sl 2 M Kk &R, SR ANSYS LS-DYNA #
B ST M 225k AU A IR TR, 25 P8Rl TR 225k S i) A AR AEAE N 22 5 R s B 2 ],
N T AR, SONZI AT A IRTCER, AW 207 a8 R HEm P, Wl&l 3 Fos.

Figure 3. Brief diagram of the finite element model of the wire tension adjustment mechanism
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Figure 4. Wire speed control diagram
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Figure 5. Axial stress-velocity curves of steel wires at three

different pressures
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Figure 6. Axial stress-velocity curves of steel wires of different diameters
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