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Effect of PVC Foam Discoloration of Solidified Sandwich Structure
Composite on Structural Properties
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Abstract: The discoloration of PVC core material often occurs during the curing process of wind power blades. In order to study
the effect of PVC core material discoloration on the mechanical properties of composite materials, four kinds of 45 mm thick
PVC sandwich structured test panels with different degrees of discoloration are prepared, and four—point bending tests on sand-
wich structure are carried out to compare the bending failure load, ultimate shear strength and ultimate fatigue performance of
PVC sandwich structure with different discoloration degrees. The results show that the average bending failure load and shear
strength of the severely discolored PVC sandwich structure are reduced by 7.3% compared with those of the normal PVC sand-
wich structure without discoloration. The bending fatigue performances of the severely discolored PVC sandwich structure and the
normal PVC sandwich structure are equal to or better than that of the normal sample. No obvious structural collapse is found in-
side the discolored PVC sandwich foam by electron microscope.
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Fig. 1  Fiber orientation of biaxial cloth
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Table 1  Description of sandwich construction

HME R

=TS PRI
/(°)  /mm
1 2AX-0800-0440 0 0.6
2 2AX-0800-0440 45 0.6
3 PVC MC80 — 450
4 2AX-0800-0440 45 0.6
5 2AX-0800-0440 0 0.6
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Table 2 Perfusion parameters

LSNEREY S HAERE S £ U
/C /MPa /C
20 -0.1 40

*x3 BEWBH
Table 3  Curing parameters
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Table 4 PVC~MC80 sandwich structure specimen 1#-4# curing control
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Table 5 Discoloration and defect degrees of sample groups
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Fig. 2 Sample preparation
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Table 6 Test results of static bending failure test
) » R BT Y R SR
—— S FEIE K BIREAT B BT T N T— o
/mm /mm /mm /kN /MPa \Pa bRz o
1-1 46.7 120.1 656 12.99 1.18 i
1-2 47.2 120.1 656 14.89 1.35 1.24 0.090 7.44 A
1-3 47.1 120.4 654 13.18 1.19 W%
2-1 46.4 120.3 653 13.79 1.26 M
2-2 46.7 120.5 653 15.50 1.41 1.28 0.126 9.85 M %d
2-3 46.3 120.1 653 12.70 1.16 LR
3-1 47.1 120.1 651 12.78 1.16 LR
3-2 47.0 120.0 650 12.40 1.12 1.17 0.054 4.66 [
3-3 47.3 120.0 650 13.62 1.23 RS
4-1 46.9 120.1 650 14.43 1.31 [L[E
4-2 47.8 120.2 650 11.15 1.00 1.15 0.154 13.32 e
4-3 47.6 120.3 653 12.78 1.15 W
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Fig. 3 Failure state of static bending test specimen
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Fig. 4 Typical failure morphology of fatigue test
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Table 7 Fatigue test results

wpmy MO i
1-4 -0.48~-4.79 6 1738 567 FEAR 5 SRR Z 1)
1-5 -0.48~-4.79 6 3 470 490 RS SRR 2 (8]
1-6 -0.48~-4.79 6 2 636 147 RS SRR Z (0]
3-4 -0.48~-4.79 6 4 004 405 JEHR 5 SRR 2 (8]
3-5 -0.48~-4.79 6 4129 295 JEAR 5 SRR Z 1)
4-4 -0.48~-4.79 6 3 090 139 TRHR S SRR 2 (8]
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Fig. 5 Morphology of PVC foam
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