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Abstract

Electromagnetic riveter is a loading actuator of riveting assembly process. In order to reduce the
damage of recoil forces on robot or human body, the effect of dampers and rubbers on the recoil
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forces was studied in this paper. The variable stiffness model on series dampers was proposed,
and was compared with the fixed stiffness model. Results showed that 1) the recoil forces of elec-
tromagnetic riveter could be reduced by decreasing the stiffness of rubber and dampers; 2) On the
premise of unchanged buffering displacement, the immutable and variable stiffness models were
5478.1N and 4776.9N, respectively; 3) The buffering times were 467.6 ms and 490.5 ms for the
immutable and variable stiffness models, respectively; 4) Compared with the immutable stiffness
model, the recoil forces of the variable stiffness model could be decreased by 12.8%. But the buf-
fering time was increased by 4.9%, and the buffering effect was significantly improved. The results
of this paper have a guiding significance for the prevention and control of recoil forces during im-
pact loading process.
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Figure 1. Electromagnetic riveting structure
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Figure 2. Immutable stiffness damper structure
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Figure 3. Variable stiffness damper structure
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Table 1. The effect of k; on recoil forces and buffering displacement
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90 5 219 4948.7
100 5 20.6 5219.2
110 5 195 5478.1
120 5 18.5 5727.1
130 5 17.6 5967.4
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Figure 4. Fy-k; relationship curve
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Table 2. The effect of ky on recoil forces and buffering displacement
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110 5 19.5 5478.1
110 7 19.4 5501.5
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Figure 5. F-kg relationship curve
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Table 3. The effect of k, on recoil forces and buffering displacement
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200 0.96 8.12 47206
220 2.55 7.45 4776.9
250 4.64 6.72 4861.3
300 7.68 5.96 4993.4
370 11.44 5.38 5157.2
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Figure 6. Fy,-k; relationship curve
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Figure 7. The F-x relationship curve of two models
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Figure 8. The x-t relationship curve of two models
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