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Prediction of DWTT properties of TMCP steel plate for pipeline based on
micromechanism

WK LSRR o AT ABIRRCERIX 37-176356  dbH #Uf%

H#HHE: 201941 H 23

fREHE I K #eEdR

Keywords: brittle fracture, micromechanism, bainite, TMCP

1. Fia
PR, ZNE THMICHE> TE I rL¥F—fit
MOWEELET X, RIRTAOLER - HE
EBHARAIZEIIN L TV 5, RIRA A Dk )i ik
WX, RE L BT TS 7T A 12 & D E s
&L LNG # o — |2 X ¥t "N H D D3,
ik TFB DK 710% % /34 T T4 NZHH-> TV D
ONBRTH D[] M T T4 Tay=7 b
T4 7 7 0REDEEOB SIS, TMCP
(Thermo-Mechanical Controlled Process) 1 % 3
LR EA L L7288 OB B AR R R TH D | FFIC
et & MEIE 5 | IE S — KU HE R T~ 5 fElR
RBBICEE T ANENRDH D, T TMCP X
AT 1970 AFARICHRE S 7o Hdlr Td 5 23[2].
K A N CHE L8 AR ET D 2 &N
ARETH D L HERFIZIAE > TV D,
AT T A M OPERE A W4 2 JLvE &
L C. DWTT (Drop Weight Tear Test) #RERIZF51F
DI RN B D, —WITIE, -10°CEREE T2 T
FEPEIRE RS 85%LA . DFE D 85%SATT=4EM:
TEHEERD 85%IZ 7R DIREN-10CLA T THhDH Z &
NHERERMEETHLEENTWVWE, 2D
DWTT BRI Ak x 2R EIESR I L » TG S
7= TMCP #4 CIlZHB W CTHEERMERBR 2 F2 64
%2 LI c RRFHICNEE T H D . Z ORER
FER A SR THIT 2 Y — VB3 T & AU,
I HRHE = A MBS D\ 1T SRR o B %
WY o> CH R b D &R D255,
AWFFEO B 1L, TMCP JEIESRHED 6 | il
PEAEToH D 85%SATT iz THlT 5 —%EE Lz
ETNLOWETH D,

| 254 mm -
Pressed notch
— — Full plate
1 ¥ * thickness
toe
E E
®
7/
w
Impact

Fig.1 Configuration of DWTT test specimen [3]
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Table 1 Material used and meaning of mark

Finishing Rolling ratio
temperature [‘C] 50% 75%
700 700-50 700-75
850 850-50 850-75

80050 | 800-75
Fig.2 EBSD results (IPF+CI>0.3) of material used
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Table 2 85%SATT value of DWTT

test
Mark 85%SATT [C]
700-50 45.22
700-75 -6.09
850-50 41.56
850-75 -13.13
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FEEERIEE T A KIZHOW T, T5%E T D508
KVEEEINDTZOREN/NEL 2D LWV HH
FINHER TE 72, MA A X225\ TiL, 700-50
MOBPH NN 72 BB L oo 7203, T
RNTVHHEENTELD & RIEICHELS 2o T
LE o720l MR~ LT oA FNERER
ZLTLE-EFHLTHD EEZ NS, —fRIZ
< T YA MR TIE MA @O X 9 ik iE
Fritsinzevy, Z ok L0 REILIE T, 700-
50 MIZOWTIEEBEIZED T, o 3 &>
WCTERPEDDLZ L LT 5,

3. BRI X DEMEREEI Ju A =X
L DFEH

TMCP 235 1) 2 MatbiER A D A = X A
BRFET D I A BT B L v B e
EHREANTTH20, Fig5 lRT W /v FRER
ZdifE U, BRI U723 &2 O CEVA
HHFEE. EBSD #1232 1T75> Z &I Lz, W/ v F
RERICBWT, 220080 R&ED o5 6, KW
BRfeF Sz / v FHEICIE, S ICHDIEN L Z 5 9
LT THAIMIERSOBNE -S> TV BT
Thbd, €T, ZOMWETRIOR R % BlE2 7
BI=0, WET L7siso i LCL IR 97 akiks
AW TRESEEIC X 2 L E T 72, 7
RIS D 2 &I k- T Matkmkim & &5 1 X5
T & Al B SRR R B T I OO D AU B D REE A
RH % (Fig6),

15 MENI/YF

R=0.1~0.5mm
—

ERSANIL

55

Fig.5 Configuration of W-notched specimen

PEEE g R D D IEVE L AN R A T R
B AN A 2 IR IS B\ T, FEREIT RN ST
Lie~EB 77y bR BEINT, Fig7
121X 850-50 #4 % 0°C CTakbi L 7=9% 55 i o 5 &
R, P C ALEIRT X ) AR S L
EANEHT 7y POARICEE SN, 2o
FUNLIE ORI D 7o RANT RS
L ORTFRNDIBVIABMELZFE L7005
FIB(Focus ion beam)J1 T.iZ & » TR E & & 5 ITHF
& L EBSD B2 vl AE /e il AL LT 7=, 1EE 1T E
Lol R A B s mBls2 I3t L, EBSD fi#
Wr&a41 72, Fig.8 \TREMRITRERZRT,
B AR Fig.3 O A IS SRR L RS L
HOETEEL TCHOERRBEMEPICE ENTW
5 Z LS (Figs8(a), & HICHE A AZILAL
THDEIQ MKV, MA MKz > T\ Dd



LR T E 2 (Fig8(b), 7=, (WXRDEFEIZ
X % GROD (Fig.8(c),Fig.9) #HHIJ 5 &S50
WFIT T A BN THNLDMENT R > TV D
WMTHD LN o T, BN LT D & EFE
L7 R, AT OT ANER L 7 AHALT
Al 2 KD ICEFEEZH > TND D LfiEIRT

&5,

(b)When load is
applied, one notch
surface breaks

(a)Make two notches in
the specimen

notch

Fatigue fracture

Brittle fracture

(c)Fatigue cracking of (d)Observe  fractured
surface that did not surface caused by
break fatigue

Fig.6 Schematic diagram of identification of brittle
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Fig. 7 Observation of trigger poin (850-50-0°C)
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Table 3 Averaged local critical stress

mark 700-50 | 700-75 | 850-50 | 850-75
Critical
stress[MPa] | (1935) | 2051 | 1785 | 2015
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