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Abstract

As a solution of linear control system, electronic brake booster puts forward higher requirements
for structural reliability, and the failure of the brake master cylinder seal bowl seriously affects the
anti-failure performance of the brake master cylinder. In view of the above problems, the ortho-
gonal test was designed with the parameters of the material shape and the assembly requirements
of the seal bowl. Abaqus was used to simulate the stress process of the seal bowl under displacement
and the maximum Mises stress, the extrusion amount and the wear amount at the left seal were ob-
tained. The quadratic response regression equation of influencing factors and response was estab-
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lished. With the anti-gnawing and anti-wear effect as the optimization objective, NSGA-II correla-
tion function of genetic algorithm was used for multi-objective optimization, and the Pareto optim-
al solution was selected based on the original size results, which improved the anti-failure perfor-
mance of the seal ring.
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Table 1. Rubber constitutive model parameters
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Figure 1. 3D model of sub-leather bowl
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Figure 2. Diagram of gnawing failure
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Figure 3. Diagram of squeeze volume
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Figure 4. Section diagram of 2-d seal
ring
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Figure 5. Assembly drawing
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Figure 6. Secondary sealring model meshing
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Table 2. Basic properties of secondary seal ring
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Figure 7. Diagram of fluid pressure osmotic loading
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Table 3. Simulation result data

=3 HESREE

AN R
K . S — S IN Y| = o
fifg(mm)  HHFE(HA) FEVE R [AIBREE 2 (mm) (MPa) FNE(mm) B E(um)

1 16 89 0.075 0.1 16.18 0.13594 60.109
2 16 85 0.1 0.11 13.64 0.28039 54.195
3 16 81 0.125 0.12 153 0.43278 54.195
4 16 77 0.15 0.13 19.93 0.55621 48.891
5 20 89 0.1 0.12 17.78 0.16032 75.203
6 20 85 0.075 0.13 13.58 0.27557 67.908
7 20 81 0.15 0.1 16.69 0.42834 67.908
8 20 77 0.125 0.11 16.35 0.50146 61.437
9 24 89 0.125 0.13 1891 0.18556 90.009
10 24 85 0.15 0.12 16.65 0.35183 80.584
11 24 81 0.075 0.11 11.32 0.34541 77.628
12 24 77 0.1 0.1 13.58 0.46283 73.81
13 28 89 0.15 0.11 18.68 0.21198 104.91
14 28 85 0.125 0.1 15.05 0.30682 93.924
15 28 81 0.1 0.13 13.63 0.4165 88.984
16 28 77 0.075 0.12 11.47 0.44483 87.748
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Table 4. Full scale simulation result data

4. RRIESREE

FE Rmm)  BEEA) A 'ﬂ(%ifg% Bﬁ(ﬁgf Hodk(nm) BB (um)
1 16 76 0.15 0.1 13.56 0.4762 49 438
2 28 76 0.15 0.1 14.05 0.4844 85.99
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Figure 8. The bar graph of the simulation results
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Table 5. Optimized solution set
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o) frfs(mm)  WEEHA) BB @ﬁﬁ% %ﬁ%ﬁ B (mm) B4R (um)
1 16.02 78.52 0.106 0.13 13.98 0.47043 48.734
2 16.02 78.76 0.097 0.13 12.93 0.4654 48.151
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Table 6. Verification results
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(mm) (MPa)
1 16.02 78.52 0.106 0.13 12.82 0.47208 48.822
2 16.02 78.76 0.097 0.13 11.86 0.49063 48.69
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