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Abstract The microstructure, hardness and corrosion resistance of mold steel LJ338ESRfor plastics treated at various
solution and aging temperatures, were investigated by means of optical microscope ( OM), scanning electron microscope
(SEM), transmission electron microscope (TEM) , hardness tester and electrochemical analyzer. The results showed that
with the increase of solution temperatures, which were at the range of 1000 ~ 1090 °C, alloying elements and NbC dis-
solved more into matrix, the uniformity of microstructures and the amount of martensite increased after water cooling, lead-
ing to the increase of hardness and the enhancement of corrosion resistance. When the aging temperatures were at the range
of 300 ~ 450 °C, with the increase of temperatures, small Cu-rich phases nucleated and formed coherent bee structure with
the matrix and the coherent strain energy increased gradually, resulting in the increase of hardness and the decrease of cor-
rosion resistance; when the aging temperatures were at the range of 450 ~ 600 °C, with the increase of temperatures, the
Cu-rich phases transferred from coherent to incoherent state gradually, the coherent strain energy decreased, resulting in the
decrease of hardness and the enhancement of the corrosion resistance. Reversed austenite formed at 600 °C enhanced corro-
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sion resistance further.
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Table 1 Chemical composition of tested steel /%
C Mn Si Cr Cu Mo Nb Ni P S
0.026 0.79 0.20 15.28 3.08 0.06 0.35 4.54 0.013 0.002

300,375 450,500,600 °C , {76 8 h F/KL EEE,

Kt B35 (OM, Olympus-BX51M) (134
F14% (SEM, FEG450) Y22 B TESRAAE , FIRR I
Oxford X f7 5t B8 3% (X #9 5 & 5t 3% 5 ¥ 2 (FETEM,
JEM-2000F ) YR 10456 o $80 U0 285 # A sk IX B 43 B 5
X B F47 9 (SAED) 4387, B 1A% B X ( Micromet
5101) MRERE , B A 10 SEERE, iE
FRE BN 3% 1) NaCl ¥ ¥ #0178 ph 2R 5%, FH
CHIGO00E B4k 2 43 1 (S I aRE 4 38 i BEL A 1 AR AL
MR, B EEN -1.2 ~0.3 V, F##EE 0.5
mV/s, HREWIES LLHEMK,25 mm x25 mm 4igk
VEREB Bk, Kk AR F 6007 ~ 1 500" BV 4K 7K BE | ity
)6, Bt 10 mm x 10 mm FFEMERE, FHE LS
K HAMUARENIBLEZL G, 8 TIER
o X SIS (XRD) 7ERYS XPert Pro MPD fi75¢
X L #47, R, TAERE 40 kV, TAEH 5 40
mA, 55 0.03°, AR F 2 °/min, FFSCER[6]
R E T, B R S AR5
2 KBG&RE
2.1 EBRE

ORI EIERE 0.5 h &M T, ARNREE
Vs A B8 FE R TR B M S RN 1 B

MEBEEAR BE—EH¥A, YEHERE
M1060 °CF 521 090CH, B F A TR, BEE
BREAR, SREM)BERNEEEASHER,
X F] S R R B 7 40 385 R B XRD BB 5% i 2%

I 27.2
7.0 [
2 27.0

i 26.5 ¢ 26.5

25.2

24.5

1600 : 1620 ' 1640 ‘ 10I6O l IOISO ' 1100
E¥FR EE /C
B 1 AFREERERAEEENEL

Fig.1 Hardness change of sample treated at different solution
temperatures
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Fig.2 XRD specira of sample treated at different solution tem-
peratures
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Table 2 Phase proportion of sample treated at various so-
lution temperatures

i HEEN %

B TZ = o
1000 °C 0.5 h k¥ 96.7 3.3
1030 °C 0.5 h K% 97.0 3.0
1060 °C 0.5 h K¥% 97.1 2.9
1090 °C 0.5 h k¥ 97.3 2.7
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Fig.3 Nyquist diagram of sample treated at different solution
temperatures
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Fig. 6 Hardness of sample aged at various temperatures
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Fig.8 Nyquist diagram of sample aged at different temperatures
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ferent temperatures
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