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Bend Resistance of Polymer Cement Slurry Coated Reinforcing bars
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ABSTRACT

The bend resistance of coated reinforcing bar is greatly influenced by adhesion strength of bar
and coating materials and transformation of coating materials to the bar. Expecially, tearing state
or a limited microscopic cracks are predicted on the inside and outside of bending angle because
of adhesion strength and elongation is very different with types of polymer materials using bar
coating, and these parts are accelerated corrosion as penetration of bar corrosion effects factor.

In this study, cement modified polymer are prepared four types and differ from polymer cement
ratio of 50% and 100%, coating thickness of 250im and 450um, coating number, curing age of 3, 7,
14 and 28days, and then tested bend resistance as bending angle 90° , 135° and 180° for observe
the microscopic demage effect according as bar bend.

From the test results, when is used cement modified polymer as coating materials of bar,
St/BA is showed excellent bend resistance than a polyacrylic emulsion and SBR because of
softness.

But it is to need attention because as coating parts are pressed down and tearing, also
experimental study is proceeded to corrosion potential on the inside and outside of coated
reinforcing bar.
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Table 1 Properties of polymer dispersion for cement modifiers
Type of polymer | Specific gravity(20C) pH(20C) Viscosity(20C, mPa - s) Total solids(%)
St/BA emulsion-1 1.04 75 2470 56
St/BA emulsion-2 1.04 6.8 146 56
PA emulsion 1.09 4.3 1997 50
SBR 1.01 7.8 82 49
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Table 2 Chemical components of reinforcing bars(wt, %)

Mn Cu C Si Cr S P Sn
D13 0.99 0.38 0.28 0.17 0.10 0.04 0.03 0.02
Table 3 Mechanical properties of reinforcing bars (wt, %)
Tensile Strength (kg/mr) | Yield Strength (kg/mm) Elongation (%6) Bend test
Di3 64.9 42.0 23.9 R
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Table 5 Mix Proportions

Type of Polymer-cement ratio Water—c(ec;:)enl ratio Antifoamer
slurry (%) 250 2500 (%)
St/BA-1-modified 150% ‘71; 32 2
St/BA-2-modified ]%% ?; ‘712 2
PA-modified 150% ‘9 4% 18230 2
SBR-modified % 3! 2 2
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Table 6 Coating thickness of polymer cement slurry

, Coating thickness
Type of Polymer-cement ratio -
slurry (%) Icoating 2coating
250m 450um
St/BA-1 50 215 400 425
-modified 100 275 428 525
St/BA-2 50 255 505 510
-modified 100 270 500 530
PA 50 310 497 615
-modified 100 288 465 575
SBR 30 390
-modified 40 190 360
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Fig.1 Coating thickness of polymer cement slurry coated reinforcing bars

33 UE34 Ag
W2 T4 Ade Asted Z9 AUE ¥] 50%, 100%% =357 250m, 450/m 18 3L coating ¥
22 13 E: 232 REid 27 AJPHE vhEol kYL 2 7 14 9Relel wAl B2 ZZol w

20019% & sedws =83 1019



flt

£ 2Rey ARE BFs] A8 ATL 90, 135, 180° 2 ZIaka} AP AN SR

53 KSol #4E W2a4uY 449 duaddde 4449 3z 238 nejsd 2 &3
2257 98 AA ARFFAM AR Qe ol B TTIE Algste] BAY A2 T
2 WEI4e wetahgnh

=
=

=]

5

4. Ao & nE

41 39 FAT Eeiv) AWE gele =AY YIIA

St/BA-1-modifiedE A3 ZEn AWE &g =FEZL Zgv AHE ¥ 50%0A4 257
E 135° 9 180° ol EFAIE waZolA Fdol TN oY YR F3Y =ALUE BAFAUC

St/BA-2-modified® AH&¢ Zelw AHNE &g EFEZL 2coatingS HAIE =FE 2o
s FEetgon], RE AN FRYze BN 2o %53 Fdo| LA
G I AZME =4 Y 4o LA

PA-modified& A8-3 E9 AWE &ejg] 2FAIL ZE9 AWNE v 100%9 =757 450/m
3} 2coatinge AN =AM Y5 I FEE BAFT Yt

Table 7 Bending test results of polymer cement slurry coated reinforcing bars after 3days curing

Type of Polymer-cement Bending angle
il?my ratio X0 135° 180° Remarks
(%) 250 450 2coating 250 450 2coating 250 450 2coating
St/BA-1 50 A A O X X A X X N .
~modified 100 O | O 0 0 [ O 0 0 | O O[O 2%z
St/BA-2 50 X A 0] x X A X X 4 . emos
~modified 100 X X 0 X x 0 x x O A =RES,
LR i)
PA 50 X X X X X X X X X
-modified 100 A O O X A O X A A} x: B2,
SBR 30 X X X 79
-modified 40 X X X X X X
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Table 8 Bending test results of polymer cement slurry coated reinforcing bars after 7days curing

Type of Polymer-cement i Bendimz' angle i
slurry ratio 90 135 180 Remarks
(%) 250 450 | 2coating 250 450 2coating 250 450 2coating
St/BA-1 50 X 0] X X X X X X X
~modified 100 0] @) 0 x 0 0 X 0 OO BHEE
St/BA-2 50 O A O A X A X X X ) =
~modified 100 O | O 0 & A O A ~ o ¥ fliﬂ?é
PA 50 X - X X X X X X X X
~modified 100 2 0 0 X A o x A X x: 2387,
SBR 2 X X X #9
-modified 40 X X X X X X
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Table 9 Bending test results of polymer cement slurry coated reinforcing bars after 14days curing

Polymer-cement Bending angle
Tg}fﬁwm ratio % 135" 180° Remarks
(%) 250 450 2coating 250 450 2coating 20 450 2coating
St/BA-1 50 X X O X X X X X X
-modified 100 0l o o) s | O o 2 | 0O O O BHdE
St/BA-2 50 X O @) X O 0] X O A ———
~modified 100 a ®) O] ) ) O] a ©) O] 2 ;]E&%
PA 50 X X X X X X X X X
-modified 100 A Q O X @) O X @) @) x: £AR7,
SBR 3 X X R 79
-modified 40 X X X X X X
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Table 10 Bending test results of polymer cement s}urry coated reinforcing bars after 28days curing

Type of Polymer—_cemem , Bendin;z. angle !
slurry ratio X0 135 180 Remarks
(%) 250 450 2coating 250 450 2coating 250 450 2coating
St/BA-1 50 A O O A O 0 A O @) )
-modified 100 A O O A @) [9) A 0 0O O 2d%s
St/BA-2 50 A @) 0 A 0 O A @) o 1, e
-modified 100 A O O A O O A O O ' a *1]:21‘;3_
PA 50 X X X X X X X X X
~modified 100 x x A x x A X x X X E4BA,
SBR 30 X X X 79
-modified 40 X X X X X X
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Table 11 Bending test results of epoxy coated reinforcing bars
Bending angle
Type 135 TS Remarks .
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180° 180°

St/BA-1-modified St/BA-2-modified PA-modified Epoxy
Fig. 2 Bend test results of polymer cement slurry coated reinforcing bars
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