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A research on uniform motion of sliding block in slider-crank mechanism
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Abstract: A variable crank length device with cam slot was added to
the slide mechanism for achieving the uniform motion of the slider in
the working stroke. The kinematics and dynamics analysis of this
mechanism was carried out by using complex vector method and dy-
namic statics theory. Finally, the motion module of SolidWorks was
used for the Motion analysis of this mechanism, and the motion char-
acteristics and dynamic characteristics of the mechanism were ob-
tained. The results showed that it was feasible to achieve uniform
motion of slider in variable length crank slider mechanism.
Keywords: Uniform motion; variable crank length; crank slider

mechanism; complex vector method
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Figure 1  Schematic diagram of slider-crank mechanism
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Figure 2 Relationship between the length and position

of crank
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Figure 3 Schematic diagram of the variable crank
length device
1 2 3

6
LR REERE 2. il 3. Sk
B4 s Ak o i AR T YA 45
Figure 4

4. EFE 5. WHL 6. RSk
=& H
Schematic of the crank-slider mechanism

with cam grooves

2 AR i i SepLRG is gl i Bir
P I K R A L A 73 0 B T 3

W PAE AR G AR S A F D2 80e, BRIz I
K5 E R W (D)
F,+F+Fy+mg =0, (1D
K
Fi — WP ZHET, Fi = —ma, N;
i ke
P, m/s%;

— HEFT RN AR I B A TN
Fy 71‘)L7’”Eﬁﬂﬂf?%ljiiﬂ’ﬂjj »N;

JE.m/s%,
F,
F
Xvﬂ
1 O] F
mg
BS #ArxhH
Figure 5 Force diagram of slider
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Table 1  Comparison of the parameters between crank-slider
mechanism and variable length crank-slider mechanism
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Diagram of velocity-time relationship of slider
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Figure 7 Diagram of acceleration-time relationship of slider
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Figure 8 Diagram of motor torque in crank-slider mechanism
and variable length crank-slider mechanism
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Figure 9  Diagram of energy consumption in crank-slider mecha-
nism and variable length crank-slider mechanism
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Table 4 Variance analysis
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