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Abstract

The microstructures and fatigue crack
growth rates (FCGRs) of EH36 TMCP stec! base
plates and welds were investigated. A minor
increase in hardness in the as-welded heat affected

zone (HAZ) can be attributed to the low carbon
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equivalent (CE) of the steel. Hence, the
improvement in the HAZ toughness of the weld,
as compared to the traditional hardened steel weld,
can be anticipated. Microstructural observations

indicate the coarse-grained HAZ is composed ofa

large amount of lower bainite with some uppef

bainite. Fine-grained HAZ consists of refined |

ferrite and bainite, together with interlath

microphases.  Although there is an obvious
different impact energy values for L and T
specimens, the effect of orientation and tempering
treatment only has a slight influence on the
FCGRs of the TMCP steel plate, as compared the
data obtained from LT, TL and tempered
specimens. The lower FCGRs of the HAZ than
those of the steel base plate, regardless of the
post-weld heat treatment (PWHT),
attributed to the formation of low-carbon bainite
instead of ferrite and
The as-

welded fusion zone in a CW specimen shows a

with high toughness,
intergranular pearlite in the steel plate.

significantly high Paris-law gradient.  The
evidemce shows that the TMCP steel weld after
tempering at 600°C for 2hr possesses a slightly
better resistance to crack growth than the steel

plate.
—. B

¥ 4] $3E e ik A %P (Thermo-mechanical

control process, TMCP).A #7111 # R 7 404 4 &

can be

I HUNIMNWI , |

]

»




Az o b — AT 3 B SRR o7 S v ik ]
kb F X o bt ke B &Y o B4k SL4RA
lizanredt s TMCP S4B ARG A
B o

T HHRTERRGE AT AL
o HI SN AT IR IERE 40150 1k »
BB EEAS B LAY AT o 58§47
A H SRR S RS RN s
B b B K o i3 TMCP 4R 2 stk
2R gAML BRAEMBRESR
TMCP sart s & i A2 dmit o & 8
R T HS B AEFARAE R A 4TI
A A o

B RBFERE S EER#EML
BROBAMIGRA AT 5 FHRE F—
R Z BAREAS LR A — R B e
ARk P R T oo AR A SHY
TMCP 4844 2 334 iR B M a gt L 5
P R P o m A k4730
AAFE T E R AR R R SN
3y AR BT E ERR  BRATBA AL AR SR L AR MK
ZHEo

=, BBRFE

TSR 17mm #5002 EH36 TMCP 484+ 31k
SRy B(wt%e)0.13C, 1.32Mn, 0.3181, 0.03Ni, 0.03Cr,
002P, 001S HAp sk o 2 & BT E X,
CE =C+Mnf6+Cr+Mo+V[5+Cu+ Nifl5
HHER  FRAMHBREEA 0382 o B —47
TAREEH TR ez hak h & RF
s B2 fhfutmib o RHTRATIE M 2 474 4042
A F L EIRATEE > A MM AT BN RHE
15 & 4o B =P 7 o B AR 4FIEMAE TS AWS
E7013 » 894k D 14 2k B Ehd 190
3 IR E MR 25 thAF 0 AR A 19

aIag e

=, HERdmits

B = A7 T A 5% 1 AR BT B BLAR L A 1F
W KT WA F I EHFIRFRBMA

¥ AYER MR 2mm LA - 48

PERIBRERMYEEHEAT — 1AM
WRmAEL B KB AR RR A L

RGP THHRIKAS  FELERLE

BB TR EMA » 4L 600°C2hr @ KR
I SRR I T E o RiGAM ZHELE
¥ SEMBHYERARCHIEM o

4 B S B e T > R44EAHH

fm b fedadi A & S R (B w(a)) A

Mot 24T, Fitres
A EHMENA (Bwb)) o it 3248
BRI ERA S AP EE S £ 24
WRBERER AR R LMo R
TEM M ZEHRMEEAA 0 A RFBER TR Y
TR L TR NBARBERGANS
SRR R, 0 S5 b L AL B B oy Sm L RE 4, 4
PR EFELEN R GASERZ HEH
PR A PR, 0 — AL IR 9 Bl o R o S04 AR 1L 85
7 K 2 8 T A2 S A s BB k8
A AR AL HAL BAL K Al o Bp{E 42 BB AT R K
3T s B PR IR R b R K o ki
S0 ARtk @ K # TMCP it i e
i, o

TMCP 484 B AT+ ¥ o &k — PR T »
MR oA sATRARAREFIAML {2 L
BRTHRGARGASE A E R RY
BR FHTXAT HIRGHRE-BA
AT &R EA Z Rt R it » ot R0t
T LT &h 4t TL XA #MEA K {aiss
T A itz da/dN 48 (8 L)) 48
BE Kk ERER R RS KEH g
AR (BED)) c REARLEHAT LY
FRERWE AT LR ERSER D&
Foik BN R H4AM > AN KAERE s £ 2
F B e OB o Bl L 7T B REE A R AR
da/dN ~A K B4 B o

»




1. # % TMCP 3 P99 8 &b 43 bm db > R 250

2. RHRTMCPEMZBRAEFEHABEE

NI

& &uamtt W3R ik s AR A 1
2B RGBT » RILF 43
RARBEAVE - AP RMARBBER
Foo s FRHENREFOHTHRBEREE
24 o

RACT B » SRR AR LR it
BRERCHETEE

3. TMCP 42 44 AT » THER

RSN TS T R T

"




¥
I,
v
K

Tempered at 600 "C/2he
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CVN : Charpy V-notched impact test
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