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Abstract

SAE 8620 alloy steels are often used as the
raw  materials for  carburization and
carbo-nitriding to raise their surface hardness.
However, there is no systematic investigation
on the effects of heat treatment of this alloy
steel. Therefore, the present study aims to
investigate the effects of heat treatment on SAE
8620 steels, including the microstructure,
mechanical strength, impact toughness and
corrosion resistance. Experimental results show
that the 400°C tempering of SAE 8620 steels
can exhibit an excellent overall performance,
including the mechanical strength, impact
toughness and corrosion resistance.
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Table 1 Chemical compositions of SAE 8620 steel
measured by Optical Emission Spectrometer

SAE 8620
2 2 (WHY0) B A AT
C 0.17~0.23 0.206~0.225
Si 0.15~0.35 0.223~0.240
Mn 0.60~0.90 0.831~0.846
P =0.03 0.011~0.013
S =0.030 0.006~0.007
Cr 0.40~0.65 0.415~0.447
Mo 0.15~0.30 0.168~0.179
Ni 0.40~0.70 0.461~0.546
Al - 0.042~0.043
Cu =0.30 0.026~0.029
\Y - 0.002~0.005
/n - 0.001~0.004
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Fig. 1 The cross-sectional optical microstructures of
normalized SAE 8620 steel. (b), (¢) and (d) exhibit
the microstructures at the corresponding positions
in (a), respectively.
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Fig. 2 The optlcal microstructures around the outer
surface of normalized SAE 8620 steel.
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Fig. 3 The optical microstructures of SAE 8620
steel after quenching and 300 C tempering. (b), (c)
at the

and (d) exhibit the microstructures
corresponding positions in (a), respectively.

(@)

Flg 4 The optlcal microstructures of SAE 8620
steel after quenching and 400°C tempering. (b), (c)
and (d) exhibit the microstructures at the
corresponding positions in (a), respectively.

Fig. 5 The optical microstructures of SAE 8620
steel after quenching and 500 C tempering. (b), (c)

and (d) exhibit the microstructures at the

corresponding positions in (a), respectively.

Table 2  Hardness of normalized and
quench-tempered SAE 8620 steels.
. e A B (HRC
el EYET N PO S
& F <5 <5 <5 <5
TN
300°C 38.8 | 39.8 | 46.2 | 40.3
SAE =
8620 400°C 36.2 | 389 | 43.3 | 39.1
N
500°C 30.6 | 324 | 385 | 36.8
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Fig. 6 The engineering stress-strain curves of the
normalized and quench-tempered SAE 8620 steels,
tested at (a) -40°C, (b) 25°C and (c) 200°C.
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Fig. 7 The impact values tested at various

temperatures for the normalized and
quench-tempered SAE 8620 steels.
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Fig. 8 The polarization curves of the normalized
and quench-tempered SAE 8620 steels.
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Fig. 9
quench-tempered SAE 8620
polarization test. (a) 300°C tempered, (b) 400°C
tempered, (c) 500 C tempered.

Surface  morphologies  of  the

specimens after
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Fig. 10 The weight loss vs. immersion time for the

normalized and quench-tempered specimens of

SAE 8620 steels statically immerged in a 3.5%

NaCl solution.

Fig. 11 Surface morphologies of the normalized
and quench-tempered SAE 8620 specimens after
immersion of 10 hours. (a) normalized, (b) 300'C
tempered, (c) 400°C tempered, (d) 500°C tempered.
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