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Abstract: The microstructure evolution of the coarse grain heat affected zone (CG-HAZ) of 800MPa
grade high strength low alloy (HSLA) steel was investigated using thermal simulated method by L.78
RITA phase change thermal dilatometer. The experimental steel was heated twice to simulate two
welding-pass thermal cycles. The corresponding welding heat input was approximately 20kJ/cm. A
time temperature austenization (TTA) curve was established for the experimental steel, and the mi-
crostructure, hardness and dilatational curve were analyzed. The results show that, for the CG-HAZ
of the first pass thermal cycle, lath martensite and bainite are obtained, and the hardness is 318HV;
When T,; is 1000°C , complete recrystallization occurs in the structure after the first cycle, fine bainite
was obtained, and the hardness is decreased; When T, is 900°C, partial recrystallization occurs, and
the hardness is the lowest 239HV; When T,, is 800°C, some necklace-like M-A constituents are ob-
tained at the grain boundary and intergranular phase boundary; When T, is lower than A, tempering
occurs, the M-A constituents are resolved and carbides are precipitated. The structure heredity is not
found in HAZ of this experimental steel, hence, in order to accurately determine the microstructure
transformation type , analysis should be carried out on the microstructure transformation process of
HAZ using TTA curve.
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Table 1 Chemical composition of the experimental steel(mass fraction/ %)

C Si Mn Nb Vv Ti Cr P S Fe
0.12 0. 358 1. 66 0. 05 0. 06 0.01 0. 24 0.012 0.002 Bal
x2 ZWAMKNZEMERE 1100
Table 2 Machanical property of the experimental steel 1000
Yield strength/ Tensile strength/ Elongation/  Impact energy/]J
900
MPa MPa % —20C  —40C fé 150°C/s
840 860 17.0 160 122 800+ 200C/s
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Fig. 2 Simulating thermal cycle curve
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Fig. 3 Microstructure for various thermal cycles
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Fig.4 SEM photos of CG-HAZ reheated by second thermal cycle (a)T,; =1200°C;
(b) T2 =900°C ; () Ty =800°C 5 () T, = 710°C

3
00 30073
250 250}
§ 200 E 200} £
§ 150 5 150} E
© 1 =
= 100 S 100t IS
& = 100 =
50 50}
0 of L
0 400 800 1200 0 400 800 1200 0 400 800 1200
Temperature /C Temperature /C Temperature /C
300 300
) (e)
250 250}
€ 200t § 200}
S 1501 S 150} ,
5 g 310%
2 100} = 100t
50} 50} 465
of of

0 400 800 1200
Temperature /°C

0 400 800 1200
Temperature /C

Bl 5 BAKE-IREFML () T,=1200°C;(b) T, =1000°C ;(c) Ty =900°C ; (d) T}, =800°C ;(e) T, =710°C
Fig. 5 Dilation versus temperature curves (a) T, =1200°C ;(b) T, =1000°C ; (¢) T2 =900°C ; (d) T}, =800°C ; (e) T}, =710°C

3 WRESH

S FHE AR REL & DX A B 1 DL A A I R A 2
TE UM A R vk SE AR AR AN 2 2% A B R AR R I
TE AL B DA i 5 R P AT S i 7R v e R
BLECARAE B2 CRIV T B9 AS [ T & 2R AN (] 1) 4 2 5%

A5, Ty, 2 1200°C B IR Sy i R K foff s Lo 20 %%
AVIEETA R AZ AL E WD I B R T B & TR B4
VST, B LR 1 DT R AR 5 A8 R (B
R VR AR SR BB I s ;e =z, 2 T 76 1000°C
S VLR i BE BPC AR AL I B e S kL
4N,



98 R TR

201547 H

400
. 350
z
@ 300t S
c
2
[
T 250t
A As
600 700 800 900 1000 1100 1200
TI°C.
Bl 6 A X G PANE Ty 5 i i B2
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