5 44 4 5 o ) rhE Vol.44 No.9
2018 4F 9 H CHINA MEASUREMENT & TEST September, 2018

doi: 10.11857/j.issn.1674-5124.2018.09.025

AR AR WY R S B 21T 9 A AeAE 22
mE Rz T th

®w %, K oW, HEE, & K

(L7348 (W) ERBITIERE, 1195 5K 215625)

O B A BINE R R i 2% T ik i 2, i s AR S B i e AR TRLBE , R o 244728, 76 20 C
F£-196 C RV FE T X 50 W #E17 Charpy vl ifi iU 50, I X6 H 4 AR 20 SURIMT TR A7 40 Fr o 45 SRR WD 461
Boltzmann pREHG B MG e A2 RS th 22 ) W B SCHI A s AT IIRAN B G 2 A2 TRLE S (—97+5) C 5 1R B v T e
BEASR BRI, EOU A% D) B S ZLE0 R B3 A8 AL AN B G, R S0l ™ J i B ) AR SR i 11 1 24 6 0 Bt
BT A R AT 1 TR RS I T R R, BRIy S AE MR R B W 1k AR AR st ) 5 34
A RN (3.12£0.4) pm, 27N RCERARL ROT, SR ORUE HARIR B R4, B IG2 A Tt B I i) = 25 A

KRR AR, whih B0 BIMEE SR Boltzmann pRES A ALERRLRT

HETHES: TG146; U668.2 XHEAFRERS: A NEHS: 1674-5124(2018)09-0136-05

Analysis of impact fracture behavior and ductile-brittle transition temperature
curve of the low temperature ship steel
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(Institute of Research of Iron and Steel, Sha-steel, Zhangjiagang 215625, China)

Abstract: In order to compare the advantages and disadvantages of various methods for fitting the ductile-
brittle transition temperature curves, determine the ductile-brittle transition temperature of ship steel and
research the impact fracture behavior, Charpy impact tests were performed for the tested steels at a series of
temperatures from 20 °C to -196 °C, and then the microstructures and fractures were analyzed. The results
show that the physical significance for fitting the ductility-brittle transition temperature curve with Boltzmann
function is clear. The ductility-brittle transition temperature of low temperature ship steel is (-97+5) °C. When
the test temperature is higher than the ductile-brittle transition temperature, the crack nucleation energy and
ductile crack expansion resistance is not obvious change, but the brittle crack expansion resistance and crack
arrest ability after losing stability have a significant decrease along with temperature dropping. After the test
temperature is lower than the ductile-brittle transition temperature, the crack nucleation energy and ductile
crack expansion resistance rapidly decrease with along temperature decreasing. The effective grain size of test
steel is (3.1£0.4) um, and small effective grains size is the main reason for ensuring good low-temperature
ductility and lower ductile-brittle transition temperature.
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