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Abstract - General, reinforcing bar is a reinforcing materials that do not allow for rebending in the construction site. However,
there are cases where rebending may be necessary for convenience. Additionally, preheating is recommended when rebending
of reinforcing bar. However, when carrying out rebending after preheating, it is important to verify changes in tensile strength.
Therefore, in this study, we investigate the effects of tensile strength and preheating on the strength of rebending reinforcing
bars. For the research, seven types of reinforcing bars are used, and to confirm metal aging due to work hardening, they are
unfolded seven days after bending. According to the test results, the tensile strength decreases when rebending after preheating
compared to rebending at room temperature, and room temperature, the tnesile strength after rebending meets the KS
requirement. Furthermore, although there is a high possibility of increased tensile strength due to metal aging, the test results
indicate a decrease compared to the material strength. Therefore, in this study, FEA and hardness of surface hardened tissue were
examined to analyze the causes, and reinforcing processed with rebending at room temperature are expected to be usable at

construction sites.
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Table 1. Organizing reinforcing bar variables

Grade Diameter Specimens
D13 410
D4
SD400 D22 420
SD400S D13 418
D13 510
SD300 D22 520
SD500S D22 528
SD600S D22 62S
Table 2. Material tensile test results
Yield Tensil Yield .
. . Elongation
Specimens stress stress ratio (%)
(MPa) | (MPa) (%) ’
410 441.7 550.3 80.3 18.67
420 430.7 533.0 82.3 22.67
418 429.0 564.0 76.1 25.33
510 559.7 679.7 80.8 17.33
520 593.3 731.3 81.1 12.67
528 594.7 751.7 79.1 15.00
62S 665.7 862.7 77.2 15.33
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Table 3. KS for reinforcing bars

Yield stress
(MPa)

Tensil stress Elongation
(MPa) (%)
Exceeds 1.15
times the
yield strength
Exceeds 1.25
times the
yield strength
Exceeds 1.08
times the
yield strength
Exceeds 1.25
times the
yield strength
Exceeds 1.25
times the
yield strength

Grade

SD400 400 ~ 520 16 or more

SD400S 400 ~ 520 16 or more

SD500 500 ~ 650 12 or more

SD500S 500 ~ 620 12 or more

SD600S 600 ~ 720 10 or more

(9) 628

Fig. 1. Failure section of reinforcing bar



(a) 410 room temperature (b) 410 heating

(d) 420 heating

(h) 510 heating

Changed
structure

(g) 510 room temperature

hardened
structure

(k) 528 room temperature (n) 528 heating

(1) 628 heating

(m) 625 room temperature

Fig. 2. Macroscopic test results of reinforcing bar
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Table 4. Standard bending radius for reinforcing bar

Specimens Bend radius
(mm)

410 20

420 66

418 20

510 20

520 66

528 66

62S 66
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Fig. 3. Bending test results of reinforcing bar
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Table 5. Tensile stress of rebending reinforcing bars

Room temperature Heating
Specimens tensile stress (MPa) tensil stress (MPa)
45° 90° 45° 90°
410 536.3 536.3 483.7 486.0
420 537.7 543.3 477.7 465.7
418 579.0 566.3 531.0 524.3
510 666.3 678.0 518.3 518.7
520 689.7 690.3 528.3 500.0
528 749.7 7443 634.7 531.3
62S 886.7 866.7 821.0 722.7
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Fig. 4. Configuration of the rebending reinforcing bar
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Fig. 5. Tensile test results of bending reinforcing bar
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Table 6. Hardness value of surface hardened tissue

Vickers hardness (10Hv)
Specimens
Room temperature Heating
410 173.0 151.0
420 223.0 154.5
418 167.0 161.5
510 214.0 166.5
520 300.0 177.5
528 301.0 204.0
62S 277.0 231.5
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Fig. 6. Strength — displacement curve for FEA models

Fig. 7. Stress distribution during bending of 410
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Fig. 8. Failure location of rebending reinforcing bars
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Table 7. Rebending tensile satisfaction status

Saeshimes Mate.rial Nominal Comp.
tensile tensille (%)

410 (45°) RT D S 116.59
410 (45°)  Heating D S 105.15
410 (90°%) RT D S 116.59
410 (90°)  Heating D S 105.65
420 (45°) RT S S 116.89
420 (45°)  Heating D S 103.85
420 (90°%) RT S S 118.11
420 (90°)  Heating D S 101.24
418 (45°) RT S S 115.80
41S (45°)  Heating D S 106.20
41S (90°) RT S S 113.26
41S(90°)  Heating D S 104.86
510 (45°) RT D S 123.39
510 (45°%) Heating D D 95.98
510 (90°) RT D S 125.56
510(90°)  Heating D D 96.06
520 (45°) RT D S 127.72
520 (45%) Heating D D 97.83
520 (90°) RT D S 127.83
520 (90°) Heating D D 92.59
528 (45%) RT D S 119.95
525 (45°)  Heating D S 101.55
528 (90%) RT D S 119.09
525 (90°)  Heating D D 85.01
62S (45°%) RT S S 118.23
62S (45°)  Heating D D 69.47
62S (90%) RT S S 115.56
62S (90°)  Heating D D 96.36

RT : Room Temperature

S : Satisfaction

D : Dissatisfaction

Comp. = Material Tensile / Norminal Tensile
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