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This study was carried out on the prevention of liquid zinc induced cracking which is a problem
in the technology for galvanized bridges. Types of cracking were classified into (1) cracking caused by
high strain due to the complicated structure of bridge girders and (2) cracking caused by liquid zinc

induced embrittlement.

Concerm'ng the type (1) eracking, the mechanical behavior of bridge girder

under galvanizing is analysed by using finite element method, and the mechanism of cracking have been
clarified. Concerning the type (2) cracking, high resistance steel against the embrittlement have been
developed, and the penetration behavior of zinc along the prior 7 grain boundary during galvanizing

have been clarified.

Key words : bridge girder, galvanizing, liquid zinc induced cracking, FEM analysis
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Ceq=C+Si/24+Mn/6+Ni/40+Cr/5+Mo/4+ V/ 14

” H 128 L2 ok ) W Mk (MPa) i1 4% iK% Y 4 s GRS RTR AL (%) Si.v-00
) (mm) YS s £l (%) vE (}) £ im 50C 75C (%)

SM490 22 390 520 26 vEe | 280 0 0 85

SM570 36 490 610 31 vE-s| 250 36 10 0 75

VS baiksdIL, TS: sl &1, EL: L
By x @/ ~<I, :

STKT590 (JISSERS) &M L. 10mm ¢ D F i
F i I2 B 1400°C, 800~500°CD %% 8 s DHHEE
BEEE B2 5GHBIRITHENT 675°CTE s REDE
BEREHELUIE, 7251 FEBRAV%OHAZ %
ES L7, CORRMEICZodD>EZ2ME L. ArFT 5
50 C. 1 HERFOIBERABLE LT, ZRAE
B A NEHEMERVU IR ERE FEME (TEM) i
ShEELI,

X— 1 9 ICHEDNFEHMEBRERSZnD CMAL
WHERERT . ZnOILHEAIT AR FITEENICE L.
BRIATIRAREZDONIE L, E-THR -1 61Tk LI
EIICHAZOWESRNML T = 514 b EHFRITAE
ENZDIZANAND ZnRADFKE, SVLHBANITH

REDT 254 MO ESHOILHRRAMILICZ RS B &

EZ 5o

(b) ZnBEATH

K—-19 ZnOii#ERARD

H— 20 ZnBAROTEMEEDH A RS, HY
KR D AKLFITH > T 1~ 2umDH M HIEIE — 51 8
>THEK LTS,

B — 2 1 I Y DR S B OB AT i S % 1
Fo BFEHFE L DT HY) Ok S HEE 123 H & T O

(Xt OHIIRREF (001) /85—

— Fe 1

2 <

g i

8 8

3

k| -
I _..5“\ A iy k/\.
[} 5 10

X—ray T®)L¥— (keV)
(DL¥MERD E D S M 4rks 2
K—21 HFAWEHOBFEIFTHEED SoHER

—1169—



FEHITa =0.BlnmERES NI, A, kLD
Fel ZnDHEFHI : 1THH, BITHBOMEEL
&P T. —EONEHIIIvFn b Fes(Zn, M) Cos
ERIEXN,

ZDEIIBALI ZoDELGE HMIE ~TcZ &
WA BT VLD A # = X LR OH N1 FH0
DITIEBHEEZ B,

4. ¥&9
AHETIE. BRIV OBERMENRYD > ZEFICRETS

HoxENE, FUTAICLIENERBELICLS

ﬂnhﬁﬁb\%n%no%nwmﬁkﬁhfﬁdbto
=UT6kxéﬂnﬁmTw\%%%M@ba§¢®ﬁ

WET & FRICtE - TRAET B K FERRMSRO BT

FH DB IRIT L AT U KGR RS DD - X 8|

NOFE A A= XL EFHET LD S OENHILIEES

AT Urce BEEUVBIZ L A8INBE T, L

SHRBOGERFHLETNERE T LRI RO EIT

EFHIT, BIOHBNFRABEERET Lo, BIFET

BoONIBREZILDHEUTORERD TH 5,

(D 1HOD > FPICE L ZKRESLTNERIT. BEX
M SR NV OB A B D BERD. WENKE D
CRBELEOBNT S DIV BEIND I/ E
WO LTHLE D, 75 PORBBIRICH > T/
FNVOEEERLEHE T B,

C2)7K - BB SR8 T S R I BE T B TH I 12 MR AR

ZFIRORY LHICRTEN SFIRBRER T,
DLEDIRVT A (ZhE, REBRIBRVTALES
U72) I & 0k EdRIM SISO TAIC L ED» &
HNRRETILEEZL SN S,

(OBBRBIBOTAII. 730 VEHRRLBIFEREL.
B OBRRRELN R LBITENE L2,

(DD - EENRECBRRTIHIRTE NI A—-F Ro
mex (EVERESTEIREEH) 1. REFIROTAE LA
MZRT,

BIEM IR BB DD > FENREBRRVOTHe %
EZBREBHDSRKD R 0w DEINFEBRFAMR 0w
wEEBICTE LI DR 0 ATEREICITIZ
BETHI LG, EAEBIZE S0 - ENHILD
fEEELUTR Onx E T DOENFELBRMER . 0 nar®

BRI

(@bo%ﬁ%%ﬂﬁksurﬁ%ﬁwmﬂh%mkbﬁ
C 7S Lm-aoofEEREET UL 490 R USTONPa /I DN T &
NENIIWGL ERUSI%EL L EFRE LI,

(DI OREESFHELTHRC ~EMnRZEBEL. £

DS Lu-400 DENFR A ERE( Lice JHIUT K HhE
e R T 5490 R 5 TONPa B8 = BF L7z,

@) Z n DIERRANDUHBAE. 72T 4 MY
FIIH y A OEWHINRATERMICEL.  Fes
(Zn, Mn)Co. sOWT i E UTFERET 5,

[

xmnkﬁb\&ﬁﬁﬁﬁﬁh%br k=P ARV Ad A
TR K F A EBONT AT EHBHER. Z n OHEER
ABENCHH LT IHRE O W L ERSEAHE—
i (MR RFELHEE) E{RHHBL LY,
foo FRROZFFICHLVEBEELIIHE L IRV
e () Ba—RU—v g VIR T EE L
(%) BEWESATEHE. B NCZ BHES. B -
ERFANEELOMBRAICEL BREBH L EYE T,

- BEIW

DRER. FiBR. BAEMFZRUE. BII5. S
56. P298 _ '
PZAE. RESEEE. BREA . WP —R. #Ex
DB &8, 68 (1982) ,S1264
DAL, HEZE. BIIBER, /MEEKX. FraEf.
“AESL gk &ML 69(1983), S6TY
DXREGIERFHT 6 0REFEE ((KF  BEAREA.
SRIETF) : JSSC Vol.21 (1985 No. 221\ P11
5) Z BEtfie (BMNEE. EAMTH. BERREIEH.
FaASR) - ARMENRY > IBROFRBREE
- (1989)
GBI, FIEREE - F‘Q%&%%\ Vol. 30, No. 1, P35
(1996>
DRRBEE., RFE—B. FER. WEER. RER
Z o HEE AR, Vol. 42AC1996). P955
8)S.K. Ray and S. Utku:Int. J. Num. Meth. Engng. , 28(1989),
P1103
9)J. Aboudi :Mechanics of Composite Materials,
Elsevier, €1991)

“ 10)D.R. j. Owen and E.Hilton:Finite Element Software

for Plates and Shells, Pineridge Press. (1984).
P235

TDE ., MEET. B HiETHICRT 2 8ER
Frvud v 1-b3R R B16%(1992)

12) Rk, LT k. SIRETF : Mﬂt?"DtX\
Yol. 1(1988)-1518

1DFEM. TR ﬁiRIE‘F\ #J:féj,m\
MEE T RVoL. 1 (1990) ~1396

: (19964946 A2

SHP

—-1170—



