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Durabil@&iction of basalt fiber reinforced polyn@@mposite based on deep belief network
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Table 1 Specimen arrangement of basalt fiber reinforced

polymer (BFRP) composite aging test group

Name of Specimen Aging Number of
test group group labeling  time/h specimens
1 0
11 1080
@@Jcstructivc il 2 160 -
ecimens Iy 4 320
O r
V 6 480
i 8 640
1 0 7
i 1 080 7
Destructive I 2 160 7
specimens v 4 320 7
V 6 480 7
W@ 8 640 7
Specimen total QA ,_\U 62

&8’
é}‘ﬁw}i‘é%wiﬂﬁzﬁﬁt#ﬁ;ﬂ

Specimens of epoxy resin aging test group

Fig.1 BFRP specimens
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Fig. 2 Dimensions of epoxy resin specimens
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Table 3 Average mechanical properties of BFRP specimens m di Qultraviolet aging time
Modulus of elasticity/GPa Tcnsy}?\igurlth/MPd Fracture elongation/ %
Aging ; N . . \cﬂ'} . .
time/h Destructive Growth Non-destructive Growth ve Growth Destructive Growth
specimens rate/ % specimens rate/ % Q mens rate/ % specimens rate/ %
0 23.16 — 23. 20 5 \U496. 10 2.43 —
1080 23. 67 2. 20 23.47 @ 0" 529.94 6. 82 2. 60 7.00
2 160 23.20 0.17 23.19 %H} 510. 03 2. 81 2. 34 —3.70
4 320 22. 84 —1.38 22.70 .16 443.02 —10.70 2.03 —16. 46
6 480 22.46 —3.02 22.30 —3.88 389.91 —21.40 1.78 —26.75
8 640 22.13 —4. 45 22.00 —5.17 357. 16 —28.01 1.63 —32.92
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Table 4 Average mechanical properties of epoxy resin specimens in different ultraviolet aging time

Aging time/h zi:;;fh/MPa Growth rate/ % iﬁ:ﬁ:‘cli;/oépa Growth rate/ % Zi)arfgl;:fiim/% Growth rate/ %
0 53. 56 2.47 3.21

2 160 59. 25 10. 62 2. 40 —2.83 3.55 10. 59

4 320 54.43 1.62 2. 36 —4.45 3.29 2.49

6 480 51. 45 —3.94 2.34 —5.26 3.15 —1.87

8 640 49. 00 —8.51 2.31 —6.48 2.53 —21.18
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Mechanical properties of epoxy resin specimens changing with ultraviolet aging time
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Table 5 Main parameters of deep belief network (DBN) structure

Number of Number
Network structure

DBN

nn

input layer of output

ters
parameters nodes layer nodes Sizes Numepochs Batchsize Momentum Alpha  Numepochs Batchsize
Strength of fibre polymer 10 1 40 20 8 3 0 1 111 1
Modulus of elasticity of fibre polymer 10 1 40 40 21 3 0 1 78 1
Strength of epoxy resin 8 1 40 20 9 2 0 1 109 1
Elastic modulus of epoxy resin 8 1 36 14 40 2 0 1 135 1
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Table 6 Error of prediction value and test value of BFRP
Aging time/h 0 1 080 2 160 4320 6 480 8 640
Strength test value of destructive/MPa 496. 10 529. 94 510. 03 443.02 389.91 357.16
Strength prediction value of destructive/ MPa 528.57 490. 64 455. 87 397. 41 354. 01 323.69
Relative error/ % —6.55 7.42 10. 62 10. 30 9.21 9.37
MRE 0. 089
Test value of elastic modulus of destructive/GPa 23 23.67 23.20 22. 84 22. 46 22.13
Prediction value of elastic modulus of destructive/GPa 5 23.28 23.00 22.52 22.13 21. 83
Relative error/ % @Q. 86 1. 65 0. 86 1. 40 1.47 1. 36
MRE ON 7 0.014
Test value of elastic modulus of non-destructive/ GPa @ 23.20 23.47 23.19 22.70 22. 30 22.00
Prediction value of elastic modulus of non-destructiv @O 23.59 23.28 23.00 22.52 22.13 21.83
Relative error/ % —1.68 0. 81 0. 82 0.79 0.76 0.77
MRE M\\: S) 0. 009
Note: MRE—Mean relative error. \\jj
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Aging tuime/h %\% 0 2 @\) 1320 6 480 8 640
o AN
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Strength predicef value of destructive/ MPa 54. @ 55.06 54.18 51.97 48. 60
Relativ % @ 7.07 0. 46 —1.01 0. 82
MRE a8 24
Test value of elastic modulus of destructive/GPa O 2.47 2. 40 2. 36 2. 34 2\
Prediction value of elastic modulus of destructive/GPa @\ 2.51 2. 49 2.48 2. 47 745
Relative error/ % —1.62 —3.75 —5.04 —5. ©—6.06
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