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A fiber-reinforced plastic (FRP) rebar for reinforcing concrete, as well as systems for and methods of
making the FRP rebar, are disclosed. Particularly, disclosed is a composite reinforcing member comprising
a plurality of fibers held together by a cured vinylester resin to form a cylindrical rod, wherein the fibers are
substantially parallel to one another, wherein the vinylester resin is formulated to increase corrosion
resistance of the reinforcing member, wherein the composite reinforcing member has a modulus of elasticity
in the range of 60 GPa to 80 GPa, wherein the composite reinforcing member has an interfacial shear strength
of at least 45 MPa, wherein the composite reinforcing member has a strain energy release rate of at least
1,000 J/g, wherein the fibers on average are less than 5 degrees off orientation from a central axis of the rod,
wherein the fibers have a modulus of elasticity greater than 81 GPa, and wherein the glass fibers constitute

at least 83% by weight of the composite reinforcing member.
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A fiber-reinforced plastic (FRP) rebar for reinforcing concrete, as well as
systems for and methods of making the FRP rebar, are disclosed. Particularly,
disclosed is a composite reinforcing member comprising a plurality of fibers held
together by a cured vinylester resin to form a cylindrical rod, wherein the fibers are
substantially parallel to one another, wherein the vinylester resin is formulated to
increase corrosion resistance of the reinforcing member, wherein the composite
reinforcing member has a modulus of elasticity in the range of 60 GPa to 80 GPa,
wherein the composite reinforcing member has an interfacial shear strength of at
least 45 MPa, wherein the composite reinforcing member has a strain energy release
rate of at least 1,000 J/g, wherein the fibers on average are less than 5 degrees off
orientation from a central axis of the rod, wherein the fibers have a modulus of
elasticity greater than 81 GPa, and wherein the glass fibers constitute at least 83% by

weight of the composite reinforcing member.
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B JEg B 2R % B FU 40 /N o 22 E #AL JE A R AR R 1 B St
{&7290°C H7<pH<9.5 » & (LW BAIAIR - R BLZFH
e R ER R L KEY B RIEAN -

B4 H 26 HEWHRHD)

FEHESE A0202

1123027725-0



1850226
|

108114149

25 108114149 SRR HEE RASEER
{EIEHHA : 1122 H3 H

[0067]) fE—sLmPItEE G F » % o] LA -
Tl G ESOEE - tFHEE10gsmE50gsmE BN~
—H#HE

[0068]) &1 2 [EF 100 E2 2 E R2008 ~E K S

Y Ak g A0 AL S 2R S fet A5 HY GFRP AR At 14 B8 B o i 5 ] A0

o EER AR E AR - & N B B Ay GFRPIEAE
i ME R T BE R AR BE D FES-10% Mg - R 15 T 1B &
Ay Y 25 A A5 248 A B Y 7 A ME A fR (endurance limits) - H
F o TCe, BFBEWNAAY "CE, BEREBEEAY
"ffu  EfEEErEE S BT CL , BEf5E MR (confidence
limit)

[0069] fidk =BG [E IR FE (AR IES,000/NEF » 3 & X
FRIFG N #ZFEAV0.9 ZIRE YT K (environmental
knockdown)E(CE » /5 /& ¥ % s 51 58 S HY @R T Rk - 281
Ceell BB AT AN ST A F £50.2520.500 5
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>45% 1 TE S SRR 2 E-CR¥GHE/VESHIS & m(3)EA
56-60GPafyfifiI i & - 83 IMPaHy Hi i 58 & 1> 60 % HY /&
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£ LLEBI00CEI130CHENZ —Tg - WiGE: - Byl
IR B R & (DCPD) B 88 B — &0 73 #Y 25 2 4% (91
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(B0 > JHUR) » ELAH AT G 4 FET Y 2 8] 1% DA% 181 A 70 49 3
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[5] Y G 4 R (B 40 B EE A0 - R RIS ARV S 0 R
5] 48 4 B IS HY 4H &) BB BT AE - DA A2 R & 4 DA S & 8
TR B A 1 o A E AR Rh o {5 A (5] By i BRI AT

519 H » 26 H(EHRHD)

FEHESE A0202

1123027725-0



1850226
|

108114149

55 108114149 SR HFFREZE HAFELER
B - 11252 A3 H

DA BB IR YR AR S B -

[0084] — ¢ % $2 45 92430 » 3 40— B0 % (@ 4% B) 4F
(driven rolls)T] bL4E &% fi # B £ 7 48 400 £ (5 F » fE
BT - BN E o SRR R R
SR (B D] B G A 404 B S5 420) 0 1
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7Y S - £ ¥ S I e 1 BR AR (B HE B K U R IR R AR K
AR TR SHEE - G EER0EEE
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