TARFELEIE No. 5707 1- 40, 153-162, 1997. 7

ARBIMNTI % 5 -3 E M OF #8F3) &
AR IMIOFAREICRET 2%

ZN

EARTE - ExER

RIS - B - B0

'E&E8 I FEILA¥HAAEBTER IFHLARI¥H (T152 RRHEEXKEIL2-12-1)
(GO ARSHX SN BIESHEERELY v — (T 293 FREFEHFE20-1) )

NERE L BERIFERFRR

TEHEATEH (7152 EEHEERKEL2-12-1)

3T, HEARRSGHKASH BHEPRE (7293 FEREEWHS20-1)
SHBARGKRAS EREER (7100 HERBTFAHXKFE2-6-3)
SN sgkA AL ERts 49— (T100 HREHBTEXAZET2-2-3)
SMEREBIHEHASH BEHRILAE (T100 ERHBFREXAFH-1-3)

AL, BEOBERRAM I L TERHERESY, 0%, vV E-HKBET->T, ERHIC
EB M-I R V¥ - L EBREOEZERMICKRIILAOOTHE. HBRIIBT G
MITEEE, BUHEELSTBHOEFDRILEHET 28500, WEDOISELUEET A EHES
NTE&7: (3%DOBUELTIINE) . AMETIR, RAOBEHEAM 2R E L TERBRILOER Y
TV, FESNAGMETNMIEENRFT 2707, Z0OHR, EROKEM (3%) LW RELEUNE

(7.5%~10%)

552 TH, LEGUMVHRIA LI LVHALMIZ R L.

ZFZT, @O v

R AL F— LAOWZIE LS E T L EROFFEE RS THHDTH 5.

Key Words : structural steel, bridge design, cold working, strain aging, toughness, charpy test

1. BU®IC

MBS OB IIBV T, A OSEETIT
13, PEERM 2 EET A L TROTCERLFED
—oTH 5. i, &, BHE, KRzELHELT,
REDWY THEBIIMIABVONEZ ENDH B
A, BaE T, SBE,S MR THERSNLEE
PFThEHLRZITONE, FEHEEDL I %
RIS * 35T A5 LT, ABEYITI L
fboTHIFMI T 55000 |/bhTE
TEh, SEMOGEHTINTIE, RBICENIEE
R, FLWVHEBERER*EL 5T, INEELFE
Lk hoohbtEZLY.

—F, @Mo&EmITIE, EABDICI 8D
BT% in’_: L3I ENMONTEY, Z07-9, &
BERFEOTIE, [TEBESEHICBWCHREITM
TH4F )B4, MEEREREODISBUEET S
DEFRIET S]] ERELTV S,

INFCOEBERAEDUEIICH:oTH,
OHEEDBRHOTEMI RGBS N TEL. FIZI,
RO TR TREDEM OTHY RS
TBHEABYOREL/NSVTH S ) & OIEHH»

-
—

5, GREMHFNIRENCR YUY BT 572012,
19704121k, BEEEREY O U3 ABMRILD
BRRPFEBRMIAETE s NLS) . LrL, 2OBO
Fh e L THEBERAE TR, [FEAOBEMIC
HEoTy v VE—RINZANF—IZEKTL, 3%
(1502 HY) TLHMBERTT 55, 5%
(HFEE1002HY) TRIBEAEDF—o A
1.Okgf - m (9.8]) LLF& 2oTeh, MiFEEIs
PDERZLETHDL) LB shATVRY | £/,

EIEC [SMST0%OBERMTIE ¥ v v E—RILE A

153

WE—DA0CETTIREALERTLZWV] (T42b
LERBEEMNEY) JEOBRENTEY, F08H
B RITHREOBRHEOPII, T0LI3MELER
THHBER, BELRRTITo ClRMEMIENE L L
WI L EHERLAEASIIIORY TRV EANEM
EhTws, $/0, BUTHETIE, [SERMRICAW
Lha b7 TICELTIE, REDSHEETHL
LTRW) EWIBIH 4RI TwE, ZDL I
BATOEBRERAFE T, @INIHKERL -HEE
EOEHIC Lo Tid, X O KELGHlTMIE
BTEDL/NER2THEH, HITRZFISILLTIS
BLTHE—MLHIEBITR IR TR,



—7%, 1970FERLBEOHM DESHIIGEEEL LW
bOWNHY, EisEEREOEA, B AEEEA

% CBURRE IR OIEME R, S 51212 1980F Il
HEESIESE (TMCP) HMiANEA SN L EDE
xR LIFTETWS, BERHOHEMEN L, M
DR THLHE, WALEDTENEARNIK
Txbb L, FATMCPEMIZ, RESZMHEML
TYH, EEMEERbT A2 L THHEDHRE LS

SRR Lo DRSS R L O RE E T
L7 0T, INSOSMOESRTEN AN
ETHLWFRAEM RS 5 &%, #FIcB0
HHMORBEFNROBETLEL VL. HEDHF
“%%Hﬂﬁ%%#&ék,:@%ﬁ¥ﬁmmﬁ

WD THREFDORIHLLDEEZ NS,

%Hﬂf*wt WAV F—I12FEE LTRA
ERBEM OESD—FI 2 R-11R77. H-1(a)i
19704EAE1ZIBINS) o ;ofﬁbntEAFwﬁﬁ
IS 8K O 2 v v ¥ —TRILT 3OV F — DA
ERLIDDOTHL. —F, E-1(0)RV(c)ix
1991 £~ 1993 (AT N/ FERFMA (SM490YB
B USM570) D v b ¥ —IRILT : )L F—FEDKE
BERLEZLDTH A, @TIH v L E—RINT
PO F— DHED % W EHTE(SS400,SMA90AE) % &
ATBY, ZNOEBA LM S EERIRLA
INSERETLE, VY VE—RNZALEF—D
FHETO) R (C)Z@D 2BLUEICIELTW
5. £ T, WEDCHERMHM T, ¥ v E—RIX
IANF-DOBREDD LHM AR LT S %2 51T,
FEETIMIOFFELEMTE S REIEV.

SEBTMIOFFETMICE 202 HITT 5%
WX LTIE, RRBHL D DIEEEL TO2WwD,
GRIMIEOMMETIC L 2 MmE+ L 58
BhL, Yy VE—RERIIBITARPL A VF—%
—EDEW A EEMICER SN LRI &L
F—) UEETHILERERBEEY —ENE (Flz
F0TC) UTET 26T, BROEAEHETICS
FEEEMERRLLD) ELAEEZFIRESINT
W5S) .

—F, MEUBIEEGLETADICLELRY YL —
RN =k L F— ik, EEFAYICIE, 19405 WIEED
Liberty iR B * 2B E LTEEL, T0HD
Barsom 5 7) 2 & 5 &3 4 OFF BEEME D MBETIZ
g, YA NVE—RINIALF—ICBREL T, #
B REERE (F) 2 1$Zone2T4.4C) T15~35ft
<lbs (20J~47)) 2 EREL LTWwA. 7, JIS
FOLNEORETIE, BEEEREEHEMBEIC
D2WTO0CT2NN%, CEBIZOWTOTCT4TI2LE
YA NWE—RRIALEF-L LTS, FIT, &
IS & 2 BRI A LA LTD, &

154

vvvvvvv

qzﬁ§ﬁ§ 103J (135J)
HREMRZE : 66.7J (59. 3J)
@121+ ‘B,.C/?aza);,.

80

50 [hh

40 |
g 30 o
#
R ool
10 [
0 40 80 120 160 200 240 280 320
v L E—RILT RILF—)
(a) BN S DHEEMT— %
25 T T T T ! ¥ l T T T | T T T T T T
FiE . mw
Rﬁﬁ% 41.3J
20 Lo
15 [.d.
g
#
ﬁ (6 [ N S S
5L
0

0 40 80 120 160 200 240 280 320
X ILE—RIRTRILF—)

(b) IR DOERMBET — ¥ (SMA90YB)

40

:F-isiﬁﬁ 278J
35&  maFE2:28.0

30 ki

25 L.

Le 3 (%)

0 40 80 120 160 200 240 280 320
Do E—RIRTRILF— )
(c) tRRAMM DEMBRET — ¥ (SM570)

-1 DY vV E—RILT RV F— D57
((b)B &L V(c)D i © SABHAIFFESR)

MIZERENE S v VE—RINZ A LF— L FED
BEHRET A E2RHRICLT, SHETMIOH
BERRETHI LI, BFHATRULHUMESR



F-1 REEHOFERD
GrAM 1t i 23 Fs (mass%)
No. Falagsad C S Mn P S Cu Ni Cr Mo Nb v sol Al N Ceq
1 SM4g0B-TMC| 0.10 | 0.37 | 1.44 | 0.018]0.003|0.011| 0.02 | 0.03 |0.001|0.016/0.003|0.022(0.0032} 0.35
2 SM490YB 0.16 | 0.34 | 1.30 |0.020}0.002|0.010| 0.02 | 0.02 |0.010]|0.015 0.029)0.0034| 0.40
3 SM570Q 0.14 | 0.23 | 1.44 |0.012]|0.005 0.39
4 SM4a80B 0.16 | 0.34 | 1.33 | 0.02 0 0.01 0.02 | 0.04 | 0.01 0.01 0.03 10.0033| 0.39
#-2 RBME L BEE
# XA M BROHE
No. B R WK B(mm )| BREX|5IRE X [{BT(%)
1 |SM490B-TMC| #4in T HIE(TMCP) 20 424 522 28
2 SM490YB S EEE(CR) 20 418 538 27
3 SM570Q R/EMQT) 20 560 651 39
4 SM490B T 20 349 520 25.3
BRED YL - MPa
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A STUDY ON STRAIN AGING OF COLD WORKED STRUCTURAL STEEL AND
ALLOWABLE COLD WORKING RADIUS

Koji HOMMA, Chitoshi MIKI, Isao SOYA,
Hideya SASAO, Taketo OKUMURA and Shuuichi HARA

In this paper, the strain aging of cold worked structural steel is studied to determine allowable cold
working radius of steel bridges. In Japanese bridge design code, the allowable cold working radius of
steel plate used in bridges is specified to be more than 15 times of thickness of steel plate(This
corressponds to the plastic strain of 3%). The effects of strain aging on modern steels are discussed based
on the experimental data of Charpy absorbed energy. It was found that the plastic strain of 7.5% ~10%
is acceptable to ensure the required toughness of structural steels. As a result, the change of allowable
cold working radius is proposed with regards to the level of Charpy absorbed energy.
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