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Study on Post Weld Heat Treatment and Microstructure & Properties of
Cast Die Steel
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Abstract: The effect of welding current on the forming and mechanical properties of quenched and tempered cast die steel
welded joint was studied, microstructure and mechanical properties of welded joint of welded and tempered state were
compared analyzed. The results show that when the welding current is 90~1 10 A, there will be no interruption or splash in
the welding process, and no obvious slag inclusion in the weld, and the weld joint has good welds formability. The
tempering treatment at 500 °C for 2 h has a significant improvement on the microstructure of the welding zone and
quenching zone, but little influence on the structure of the base material and the tempering zone. The quenching zone of
tempered welded joint is tempered martensite, the welding zone is tempered martensite, ferrite and a small amount of
retained austenite, and the tensile strength of the welded joint can be improved obviously after welding, but the fracture
position will not change; When the welding current is 90~1 10 A, the tensile strength of welded joint and tempered welded
joint is higher than that of welding current of 110-140 A. When the welding current is 90~1 10 A, the tensile strength of
the tempered welded joint can reach 81.4% of the cast die steel.
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Tab.l Chemical composition of cast die steel and welding
rod
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Fig.l Heat treatment process for cast die steel
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Fig.2 Schematic diagram ofthe size ofthe cast die steel
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Fig.3 Microstructure of cast die steel in different states
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Fig.4 Macro morphology ofwelded joint of cast die steel under different welding current

EISITEREREEIT90-110 AR - SR MFEREE
SKHVERAU AR - ] DUE Y REAF ZH o AT LA
FOR SIS H R DA B B TT 2R mAT &t Y AT ILZH IR
TR L AR RIS B AR G2 DY [BDK X A
(] K S B AR +2R B AR+ DT G AR BRI BXH A K X[
P BV TR RAT HEU S AR K D
EC AR A B G AAR 5 JR 4 vh o] DO 2/ N S i

WHRA N IS B AR RERE L TR A B
RFERE LA [F] DU Y s AR AH ARG » MR RERE L
BEA EAFLEHY AR H I R a] UL B B 2 0P 5%
YRR - F AR DKM & 42 BT

A5 R AHLENS DK TR R SHIAFHE 2R
FH T [EDKCEERE A Fa i Y 5 B A 2 EH B AL T A BseATT
H TR T [EDK B B AR S SR o AR YRR ZR (R DA S/
BEGRBEEA IFEX S FAK X Z FfFEEE S
A WRSE SR IE ST ¢ K RAEEDKER T
K R RTIR T B AR HIRRA A7) 73 g LR e BREG A4 [ [E]
KB AR AR FERR T [EK S B A2 2 iR [E) K X
HIGEDKFTAE{EL - 7] U500 °C/2 N[EPK AT
AN G Y [E] K B ZH ZRE i HH 520 > X 5[]
KI5 i B S A SR AR (EL

XA [EIFE HAT ARSI EDK AT LM BE

a BIfF b [EPKX C KX d fF4g
I SIR A TR REREL AT HH A L
Fig.5 Microstructure ofwelded joint under welding state
a~d B -1R4%
e JR4E FIEEX g JFHK X h JREPKE

E S [ KSR R LA e AH

Fig.6 Microstructure of tempered welded joint
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Tab. 2 Tensile properties of welded and tempered welded
joints under different welding current
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Fig.7 Microhardness test results ofwelded joints before and after tempering
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