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Study on the Hardness of Curved Rebar by a Simple Bending Machine
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Rebars are used by bending according to the purpose. The material properties of bent portion of rebars change due to work

hardening. In civil engineering work, it is important to understand the changes in material properties because bent portion are

sometimes further bent. The purpose of this research was to clarify the hardness distribution of a rebar after bending as a first

step in understanding the changes in material properties due to processing. In this research, rebars bent at three different rotation

angles were divided into four areas for hardness test. The area that is pressed against the fulcrum roller and bent does not change

much in hardness as the rotation angle increases. In the area between the rebar receiver and the fulcrum roller and between the

fulcrum roller and the circular roller, the closer to the fulcrum roller, the greater the hardness measurement.

Keywords: rebar, bending, hardness test, axial displacement

F—0—F o BIPEG, g, s

AR, T R ZEAL

5 5 i N T & 0 T S - BRI O S (2B 28158

s
I

1. #

FIEMI AR S LTI T &, a2y
—hEEBITFIHEND. | DETEFTEDAEE T
BT 2858720 T, ARRICHER SN <
HITOHG & MEXND & OITEE D FT &t I T3 5.
HHF I T S 72800 1E, WA s T 2 Lo
I@Mﬁ@:@,ﬁﬂ%@#%m¢é.iﬁfﬁb
D RHEMOR L, —EF bz Eaicst L
Té%ﬁ@fMIﬁé%Aﬂ&D,mI:&%ﬁo
MBS EDO B2 4R 2 Z LIZEETH H. £z,
FLTE RS OM BRI X&) DR EE & BIfR 9572
MEHRFE DO ZBLIZOWTH LN T2 2 L i, A

*TOYO KENSETSU KOHKI CO., LTD., Osaka

Higt, el Bil,

HIf

VIOMEMEZ R LT 25 2 &0, FmatHE
THZEICHWETHD.

HF I TIZIE N OO FERD D . ABFIE T3t
LT HSMPMTHETIE, Zme—7, Jimn
—7, Bzt s, hn—7Zf
E LT, hRue—7 ) EiREsd 5. Xnre—7 &
jjmr:'~7ODFﬁé:ﬁEpéhtﬂﬁﬁ%ﬁﬁlﬁmi,

LRV Rue =T~ LMo, ZokEEE
%ﬁ®@m#%ﬁ§ﬁﬁ%@¢é:&:i@£%%
SOEREER 2 IE 5. 2o X DIl S R
I, Ao —Z LM sh T sh
Loy &, TEICHEfT D Z L iiF HindEsy
PNRET D, LEICHEAMETICHT o5 0035

Z kAL

HEa—

Telephone : +81-6-6552-0341, E-mail : s_higaki@toyokensetsukohki.co.jp
**Department of Mechanical Engineering, Doshisha University, Kyoto
Telephone : +81-774-65-6556, E-mail : msasada@mail.doshisha.ac.jp
*#*Department of Mechanical Engineering, Doshisha University, Kyoto
Telephone : +81-774-65-6465, E-mail : tatanaka@mail.doshisha.ac.jp

(55)



96 4

|mi

52k, hima—7 OEESERIC XV ZRRTIN T
DIETe 7o O TR & 7) v — 7 OBl E Ak
THZ LMD, MLFOMBIERIEy Z LI R
HIEMEZLND. OFV, MIF{LOEREN,
J1ma—7 ORELA 7 5 ONZ BRI = &
R D2 MBI LND.
INETICEEEFOETINTIZE LT, g
R UNNTIC X 2B 58858 D, #iF TRy
DOIEEREIEIZB T 2078 2722 ERlE ST .
B O ETEHERIC T 2 G2 mERH Y, i
L% O BITEFEFAOMBHR M E DR N EE Th 5 Z
Embmd. —J7, SERERIT, WERERIEP
TRV, BIRIRE LFBER B D TR FIH S
TW5 I, F72, B h—AHE L OTH e=0.08 T
DOIEFARPLO BRI EIZ L BIBMRIC H D = & A
ENTWND 9. SRR CTHIUE, IE%ORE
BDKE T OMEHREO AL A FER X 5. INLIC
L OB OB AR T 55— 4L LT, 5

TN TS & 2 Bt O SRR O < 2 HIE L,

Jimia—Z ORELA 72 5 N BRI OEH Sy Z L
DENEHOLNITHZENAHEEZXS.
PLEX Y, REFEOBINL, 5 ET DM THE
(2 K0 #TIN L S A7 BT D5 5y DM
LN ZALNNCTHZETHD.

2. REBAHE

2.1. #HERR

A U7 SRR OIS & Fig. 1 \RT. FEOY
D10, FHEMH SD345 (JISG3112) ZMH L=, FBRIRA
1L 422MPa TH v, ©FEI1E400mm TH D

22. FESHEAIFINIH

A FEBRITAE ] U7 BP0 TS OB & =87~k

%ﬁgzcﬁT INTH OB DOEETE % ik i
WX VR Lo, SRBy AR E U7 Bl TR

@Eﬁi@giuzwmn%ntﬁﬁiwa%%ﬁ

o7z FRABFEIL 1024x1024pixel, 7 L — AL — M
250fps & L7z, B S7-Bhi A & & SEE RN v

7 M X 0INTrh o i DL 2R LTz, AL

CRR -

(56)

H B 5L - H o

5.5 075 _ 1024 _
B i T
o [\glr i;_ ! { // \\
%] il ¢ A .
% // Jj U

Longitudinal ribs /1.30 | | \ Transverse ribs

Fig. 1. Schematic diagram of rebar.
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Fig. 2. Schematic diagram of bending machine.
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Fig. 3. Zoning based on deformation of bent rebar.
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Table 1. Distance Ls from the rebar receiver end to the

surface to be measured.

Or 90° 130° 180°
Area A-1 [mm] 154 154 154
Area A-2 [mm] 160 160 160
Area B [mm] 172 184 172
Area C-1 [mm] 206 218 236
Area C-2 [mm] 212 224 242
Area D [mm] 10 22 22
Edge \ Measurement point
Outside Inside

(Circular roller side) (Fulcrum roller side)

©) 0=180°

(d) Completed bending

Fig. 5. Deformation of rebar in bending for 87~180°.
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Fig. 7. Deformed shape of rebar for 87=42.96°.



fil 2 B VTN EAR

L0 TS N7 BRI ORE S 2B B

99

(a) Deformed shape
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(b) Trace lines of longitudinal rib
Fig. 8. Deformed shape of rebar for 97=150°.
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Fig. 9. Deformed shape of rebar for 9=180°.
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