5547 % % 6 ) g L # £ 2022 4F 6 /1
Vol. 47 No. 6 FORGING & STAMPING TECHNOLOGY Jun. 2022

EF=AMNTXEANEEERZ A F5ESH

& /F7, 24, R4l kEE, EoH', &= Y
(1. Wb B 2l sk 4sh R G H S0 & B se s s, 34k 2200 441053,
2. WAE SRR R4 SAE TR E, Widb B 441053; 3. WAL =3MBEEARRA R, Hdt 20 441700)

TE . EHPNE SR R 22 epERm =R B shE B, SRV RE MR, RS R R, ik =M
JFEC R I HURE B B Bl 1 24 i R R 5 L, AR TARIR I 4 T =AM = A RN H R AU AT EF 12
SRR R, A5 H = AR T =M RE R . SR AN IR R T 30% . 59% 1 390% ; F:F MLSD 2 il
[ B, 32 ADMAS ERIEENLE RS T iz sh@l o] g1 = AU AT 2R AU B 3l 1 240 BURS AL, 4347 732 3l &) ) bR
5 A B A B MU S A RRE N R, 4530, 1B BRI XS RIBR(EHE 20% 0, HLAEEATIEPERER R W bty Ak —
ERRE RS FETS | L TR S, BFR AR A =R AU A S5 A B TR A T BRI

KW WHRENN; SRR, Sh12ereE, Bt PUTiERF

DOI: 10. 13330/j. issn. 1000-3940. 2022. 06. 030

FESES . TG385 XERFRRED: A XEHS: 1000-3940 (2022) 06-0214-10

Analysis on dynamic characteristics of upper triangular toggle press
mechanism clearance

Qian Wei'”, Wu Zhao', Wu Huawei'®, Zhang Yunjun’, Wang Yikun', Li Zheng"’
(1. Hubei Key Laboratory of Electric Vehicle Powertrain Design and Test, Hubei University of Arts and Science, Xiangyang 441053, China;
2. School of Automotive and Traffic Engineering, Hubei University of Arts and Sciences, Xiangyang 441053, China;
3. Hubei Tri-Ring Forging Co. , Lid. , Xiangyang 441700, China)

Abstract: The moving pair of pressure machine is often prone to produce movement gaps due to the recoil force, which leads to the in-
crease of impact for mechanical system and the decrease of stability for stamping forming. Therefore, the dynamic modeling and simulation
of moving pair clearance for triangular toggle press mechanism were optimized. Based on its working principle, the variation rules of mo-
tion characteristics for the executive connecting rod of upper triangle type and lower triangle type toggle press mechanisms were analyzed,
and the displacement, velocity and acceleration of the upper triangle type were optimized by 30%, 59% and 390%, respectively, com-
pared with the lower triangle type. Then, based on moving pair clearance model MLSD, a dynamic simulation model of upper triangular
type toggle press mechanism with moving pair clearance was established by virtual prototype technology ADMAS, and the influences of col-
lision and wear caused by moving pair clearance on dynamic characteristics of the mechanism were analyzed. The results show that when
the relative clearance value of moving pair exceeds 20% , the operation of the mechanism is accompanied by great impact, as well as vibra-
tion and noise to a certain extent, which affects the stability of the mechanism. Thus, the research results provide theoretical basis for the
structural design of toggle press press mechanism.

Key words: toggle press mechanism; moving pair clearance; dynamic characteristics; kinematics characteristics; execution rod
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Fig. 1 Structure diagram of triangular toggle press mechanism
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Fig. 2 Structure diagram of four-bar mechanism MABC
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Table 1 Position information of hinge points
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(a) Displacement contrast curves of executive rod
(b) Velocity contrast curves of executive rod

(¢) Acceleration contrast curves of executive rod
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Fig. 6 Dynamics simulation model construction of single-gap
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Table 2 Setting values of relative clearance
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Fig. 7 Displacement curves of execution rod with different relative clearance values

(a) Integrated displacement curves
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Fig. 8 Speed curves of execution rod under different relative clearance values

(a) Change trend of integrated speed curves (b) Interception of

(d) Speed curves at 2.35~2. 60 s
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Fig. 9 Acceleration curves of execution rod under different relative clearance values
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