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Abstract

The assembly process of small solid rockets has an important influence on their quality. Currently,
in the manual assembly process of small solid rockets, the tightening torque can’t be automatically
loaded, measuring compressed amount of seal ring is time-consuming, and the amount of clamping
device is large. In order to improve product assembly and production efficiency, an automatic assembly
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scheme for small solid rockets is proposed in this paper. The shortcomings of the current process are
firstly analyzed and an overall scheme of automatically assembly for small solid rockets is proposed,
which mainly solves the problems of automatic loading of torque and automatic measurement of seal
compression and unified clamping to reduce the number of fixtures, and realizes the automation of the
key links in the assembly process. A principal prototype of the automatically assembly is successfully
developed, and the experiment results show that the measure error of compressed amount is within
5%, the clamping tool amount reduces about 70%, and assembly efficiency is improved about 75%.
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Figure 1. Typical external structure of solid small rockets
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Figure 2. Typical tooling for solid small rockets
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Figure 3. Assembly process of solid small rockets
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Table 1. List of external dimensions of products covered by automated assembly equipment
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Figure 4. Schematic diagram of the overall structure of automated assembly equipment
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Figure 5. Structural schematic diagram of tightening shaft
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Figure 6. Tighten the shaft interface fixture
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Figure 7. Cylinder clamp universal clamping system
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Figure 8. Topological structure diagram of equipment electrical control
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Figure 9. Prototype of solid rocket automated assembly equipment

9. EfF/NKEBEILRECIR &L

Table 2. Comparison of assembly data for a certain type of small solid rocket
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Table 3. Measurement value of compression of sealing ring for a certain type of small solid rocket
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