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Behaviour of glass fiber-reinforced vinyl ester composite in
South China Sea environment

PU Ding' ,\WANG Zhao®** ,L1U Xiaobin' ,HAO Zhihao®* ,QU Yan®? ,CHEN JianFei*
(1. Shenzhen Hailanyun Data Center Technology Co. , Ltd. , Shenzhen 518052, China;
2. Department of Ocean Science and Engineering, Southern University of Science and
Technology, Shenzhen 518055, China;
3. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 510075, China;
4. Beijing FRP Institute Tengzhou Composite Materials Co. , Ltd. , Shandong Tengzhou 277599, China)

Abstract; Fiber-reinforced polymer (FRP) composites are increasingly used in marine engineering due to their
excellent corrosion resistance, light weight and high specific strength. This paper reports an investigation on the
behavior of vacuum infused glass fiber-reinforced vinyl ester (GFRP) composites. The specimens were immersed in
simulated South China Sea water at room temperature and 60 “C for different durations and their tensile strength
and glass transition temperature ( Tg) were tested. Results indicate that the Tg of the specimens decreases as the
immersion time increases. The change of tensile strength exhibits three stages: The tensile strength increases to a
maximum value in the first stage, then reduces slowly in the second stage, and reduces more rapidly in the third
stage. Data regression analyses were conducted and an exponential model is presented. The test results indicate
that the GFRP exhibits good durability.

Key words: GFRP; vinyl ester resin; seawater; durability
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Tab. 1 Properties of resins

hifi RifR Ak Tih s ik
ik ompEE BE E MR kxR #k
/MPa /GPa /MPa /GPa /% /(kJ+m?)

1967 70 3.8 130 3.9 2.3 15
430 80 3.3 130 3.4 4.0 19
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Fig. 1 Geometry of tensile specimen
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Fig. 4 Specimens after seawater immersion at room

temperature (430 FRP)
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Fig. 5 Specimens after seawater immersion at 60 C (430 FRP)
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Fig. 6 Effect of immersion time on T, (430 Matrix)
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Tab. 2 Tensile strength of specimens after seawater immersion at room temperature (1967 Matrix)

KH/d AR/ MPa F¥){E /MPa Ji¥E EHERE %
0 664 610 652 564 595 617 36.8 5. 97
15 617 569 598 519 599 580 34.3 5.92
30 601 671 616 654 649 638 25.8 4. 04
60 672 615 637 722 680 728 676 41.0 6. 07
90 643 737 729 689 630 607 673 49. 3 7.33
150 640 650 641 662 609 640 17.6 2.75
210 644 573 623 602 653 629 621 26.7 4. 31

F3 ERTEKZIEIRERMEE (430 E4F)
Tab.3 Tensile strength of specimens after seawater immersion at room temperature (430 Matrix)

K¥/d A B/ MPa F-¥5{H /MPa JiE EHMERR/
0 725 762 610 665 705 725 699 49.1 7.02
15 723 681 674 689 668 723 693 22.2 3. 20
30 739 699 679 718 691 692 703 20.0 2.83
60 760 705 673 741 757 727 33.4 4. 60
90 758 683 729 739 707 728 724 23.8 3.28
150 707 692 683 707 715 585 682 44. 4 6.52
210 711 740 721 644 742 699 710 33.0 4.65
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Fig. 7 Tensile strength at room temperature
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Tab. 4 Tensile strength of specimens after seawater immersion at 60 ‘C (1967 Matrix)

KE/d I FE iR BE / MPa ) {E /MPa U5 % BHRR %
0 664 610 652 564 595 617 36. 8 5.97
7 668 654 652 663 716 671 23.4 3.50
15 696 573 508 669 696 628 75.3 12.0
30 533 745 570 692 635 635 77.4 12.2
60 621 636 601 565 538 592 36.1 6.09
90 636 590 597 542 543 582 35.6 6.12
£S5 60 CiEKiZiE T iX MR E (430 E#)
Tab. 5 Tensile strength of specimens after immersed at 60 C (430 FRP)
KH/d BURESE & /MPa ¥ e /MPa i % EEH RS/
0 725 762 610 665 705 725 699 49.0 7.02
7 749 721 758 873 810 702 769 57.5 7.47
15 629 807 686 804 768 729 737 64.1 8. 70
30 676 679 620 631 710 663 663 30. 3 4.57
60 644 633 631 607 688 620 637 25.5 4. 00
90 541 521 558 569 504 565 543 23.8 4.38
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Fig. 8 Tensile strength of specimens after seawater

immersion at 60 C
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Fig. 9 Fitted curve of test data (Matrix 1967) Fig. 11  Model predictions of tensile strength
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