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Optimization on riveting forming for split rivet based on orthogonal experiment
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Abstract: Based on the needs of rapid manufacturing of sample piece and waterproofing of riveting, a split rivet was designed. Then, for
the riveting forming of two layers of Al6016-T4 aluminum sheet with the thickness of 1.5 mm, taking the height and inner diameter of rivet
head, inner diameter of rivet leg and blank holder force as the influence factors, and taking the interlocking length as the evaluation in-
dex, the riveting forming process parameters of split rivet were optimized by the orthogonal test of four factors and three levels and the soft-
ware Deform-2D. Range analysis show that the influence order of process parameters on the interlock length is inner diameter of rivet
leg>height of rivet head> inner diameter of rivet head > blank holder force. Then the optimal riveting parameters were obtained based on
the analysis result of orthogonal test, and the optimization scheme was verified by experiments. The relative error between the simulated
and experimental values is 8.69%, indicating the accuracy of the simuletion results, which hes guiding implications for the actual production.
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Fig. 1 Schematic diagram of split rivet
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Fig.2  Geometric model of riveting for split rivet
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Fig. 3 True stress - true strain curves of A16016-T4 aluminum

alloy and 10B33 steel

1.3 ARTEMERNSH
Kl 4 S AT OIE BB A e . 18] 4a D9
PEREIET AR LR BORME RGBT B 1] 4b

% E
© ()

K4 orRCENET B U i 1

(a) Step 50

(b) Step 150 (c¢) Step 200

(d) Step 284

Fig. 4 Riveting forming process of split rivet
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Fig. 5 Cross-section of riveting forming for split rivet
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Fig. 6 Schematic diagram of rivet body
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Table 1 Simulation results of riveting forming for

split rivet
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A/mm B/mm N D/mm mm
1 3.6 @4. 45 3000 4. 1 0. 447
2 3.6 d4. 55 4000 4.2 0. 508
3 3.6 @4. 65 5000 4.3 0.513
4 4.0 @4. 45 4000 4.3 0.431
5 4.0 D4. 55 5000 4. 1 0. 463
6 4.0 @4. 65 3000 4.2 0.554
7 4.4 @4. 45 5000 4.2 0. 396
8 4.4 d4. 55 3000 4.3 0.432
9 4.4 D4, 65 4000 D4, 1 0. 454
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Table 2 Range analysis results of orthogonal experiment for

riveting forming of split rivet (mm)
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Fig. 7 Variation laws between influencing factors and
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Table 3 Variance analysis results of orthogonal experiment

for riveting forming of split rivet
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Fig. 8 Comparison between simulation and experimental results for

riveting forming of split rivet
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