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Research on pneumatic hammer riveting based on ABAQUS

Liu Dengwei
(Institute of Aeronautical Manufacturing Technology, COMAC Shanghai Aircraft Manufacturing Co. , Ltd. , Shanghai 201324, China)

Abstract: In order to reduce the experimental parameters required and the simulation calculation difficulty for the pneumatic hammer rive-
ting simulation, a simulation analysis method of the pneumatic hammer riveting was proposed based on impulse theorem. Firstly, the prin-
ciple of pneumatic hammer riveting was introduced, for the rivet, the dynamic process of pneumatic riveting gun was analyzed, and the re-
lational expression between single impact cycle, peak value of impact force and energy transfer rate was obtained. Taking the relational ex-
pression as the theoretical basis and based on software ABAQUS, the dynamic finite element model of the pneumatic hammer riveting was
establish. Consequently, the experiment of pneumatic hammer riveting was carried out, and the rivet mass, peak value of impact force and
impact frequency corresponding to the experiment were input into the finite element model. At last, the obtained model results and experi-
ment results were compared from the three aspects of upsetting head diameter, upsetting head height and rivet diameter. The relative error
of the model results and the experimental results was within 2%. The results show that the proposed simulation analysis method is correct
and effective.
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Fig. 1  Schematic diagram of principle for pneumatic

hammer riveting
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Table 1 Material mechanical properties

R AL-Li-S-4-T8 #3844 2117-T4 544
PR R/ GPa 72.0 71.7

THALE 0.33 0.33

Jit MR/ MPa 441 165

YihiiEE/ MPa 483 296
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Fig. 5 True stress-ture plastic strain curves of 2117-T4 aluminum

alloy and Al-Li-S-4-T8 aluminum-lithium alloy
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Fig. 7 Pneumatic hammer riveting test
(a) Pneumatic hammer riveting test bench

(b) Test pieces of hammer riveting
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Fig. 8 Schematic diagram of measurement for rivets
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Table 2 Comparison between simulation and experiment

results of pneumatic hammer riveting
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Fig. 9 Impact force signal of riveting gun
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Fig. 10 Finite element simulation result of pneumatic hammer riveting
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