ASTM A 572 50

2544
ISBN 974-03-0271-8

| 30s. «
130600630



BEFFECT OF WELD THERMAL CYCLES ON TOUGHNESS AND HARDNESS IN THE HEAT - AHFECTED
ZONE OF ASTM A 572 GRADE 50 STEEL

Mr.Pornchai - Lapcharoenwongsa

A Thesis. Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Metallurgical Engineering
Department of Metallurgical Engineering
i Faculty of Engineering
Chulalongkorn University
Academic Year 2001
ISBN 974-03-0271-8



ASTM A 572 50



ASTM A 572 50. ( Effect of Weld Thermal Cycles on Toughness
and Hardness in the Heat-Affected Zone of ASTM A 572 Grade 50 steel )

5 . 165 . ISBN 974-03-0271-8.

(Weld thermal cycle)

ASTM A 572 50 3
700,800, 1000, 1100, 1300 1350°c 800
500°c (Atg,H 10,20,40 80

700, 800, 900, 1000, 1100, 1300 1350°c

Ata,5 20
1100,1300 1350°c
Atg/S 20 80
700°c 4-6
ASTM E23-96
Atgla 40
AF (Acicular ferrite) Ata5
20 FS (Ferrite with aligned secondary
phases) GF (Grain boundary ferrite ) ' ' Atgfc
80 (Tpd 700 C
! AF
Tp2 FS
, fir
(

............. ; . S Y



4070554021 : MAJOR METALLURGICAL ENGINEERING
KEYWORDS : WELD THERMAL CYCLES/ HEAT - AFFECTED ZONE / ASTM A572 GRADE 50 STEEL

PORNCHAI LAPCHAROENWONGSA.THESIS TITLE: EFFECT OF WELD THERMAL
CYCLES ON TOUGHNESS AND HARDNESS IN THE HEAT-AFFECTED ZONE OF
ASTM A 572 GRADE 50 STEEL. THESIS ADVISOR ASSIST.PROF.GOBBOON

LOTHONGKUM (DR.ING) 165 pp. ISBN 974-03-0271-8 .

Effect of weld thermal cycles on toughness and hardness the heat - affected zone of
ASTM A 572 grade 50 steel were simulated with three experiments. The first experiment studied
the effect of single weld thermal cycle with peak temperatures (Tp) of 700,800,1000,1100,1300
and 1350 C and cooling times between 800 and 500 C (Atg,5 of 10, 20, 40 and 80 seconds.
The second experiment studied effect of the double weld thermal cycles with the first and
second peak temperatures (Tp,&Tp2d of 700, 800, 900, 1000,1100 and 1350 c¢ and Atg")
equal Atg,59to 20 seconds.The third experiment studied the effect of the multi - weld thermal
cycles by heating specimens to temperatures of 1100,1300 and 1350°c, cooling and reheating
to the peak temperature lower than Tp, until the last cycle reached to peak temperature of
700°c. The cooling time (Atg,5 are 20, 80 seconds .The total cycles were between 4 to 6
cycles. Toughness, hardness and microstructure of the simulated samples were studied.

For the single weld thermal cycle,the high toughness was observed when At86are 40
seconds and the major microstructure is AF (Acicular ferrite) .But the high hardness when Atg,5
are less than 20 seconds, the major microstructure is the fine ferrite with aligned secondary
phases (FS) and changes to coarse grain boundary ferrite (GF) which low toughness when long
cooling time (Atg,5is 80 seconds). For the double weld thermal cycles, when Tp2is 700 c the
toughness was improved and the major microstructure is AF.The hardness increased with
increasing Tp2and the major microstructure is FS . For the multi - weld thermal cycles, the more

cycles were simulated, the more toughness, but hardness decreased slightly, the microstructure

consist of fine ferrite and pearlite
i
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