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In order to research the effect of heat treatment on the microstructure and corrosion resistance of stainless/carbon steel bimetal
plate, the annealing process at 700°C with different times was carried out for stainless/carbon steel bimetal plate. Because the
carbon content of carbon steel was higher than that of stainless steel, the carbon would diffuse from carbon steel to stainless steel in
the bimetal plate during the annealing process.-e carbon diffusion would cause the thickness of the decarburized layer in carbon
steel and the carbon content of stainless steel to increase. -e carbon diffusion would be ongoing with the annealing process until
the carbon content of stainless steel reached 0.08%. -e higher carbon content could help in the formation of more chromium-
depleted regions in the stainless steel surface, causing the stainless steel in the bimetal plate to have a poorer surface corrosion
resistance than that of stainless steel under the same annealing conditions.

1. Introduction

Due to its good mechanical properties and excellent cor-
rosion resistance, type 304 austenitic stainless steel is one of
the most widely utilized ferrous materials in many engi-
neering fields [1, 2]. Nowadays, with the development of
science and technology, stainless/carbon steel bimetal plate,
as a substitute for stainless steel, has become increasingly
popular for many engineering applications.

Stainless/carbon steel bimetal plate is a kind of metal
composite plate which is comprised of stainless steel as the
cladding and carbon steel as the substrate [3, 4]. Not only does
stainless/carbon steel bimetal plate have good ductility and
thermal conductivity from the carbon steel, but it also has high
corrosion resistance and glossy appearance from the stainless
steel [5, 6]. Furthermore, 304 stainless steel contains a lot of
precious alloy elements and has a complex production pro-
cess, which makes its cost very high. Using a stainless/carbon
steel bimetal plate instead of stainless steel can save on
production costs and materials greatly [7, 8]. Up to now,
various technologies can be utilized to produce stainless/
carbon steel bimetal plate, for instance, explosion welding [9],

diffusion bonding [10], and hot rolling bonding [11]. Among
these, hot rolling is the main production method.

However, under some conditions, stainless steel could
also be corroded [12, 13]. When 304 stainless steel is exposed
to the temperature range of 550–850°C, the carbide will
precipitate on the grain boundaries, forming the chromium-
depleted region, which is susceptible to attack in a corrosive
medium. When a large number of chromium-depleted re-
gions appear, the corrosion resistance of the stainless steel
would deteriorate [14, 15].

In view of this, some corrosion tests are usually carried
out to evaluate the corrosion resistance of stainless steel
[16, 17]. Similarly, the stainless/carbon steel bimetal plate
will be no exception. For example, Murkute et al. used
powder bed fusion-selective laser melting to fabricate 316L
stainless steel/carbon steel clad plate, and they found that the
proper process parameters could not only increase the
bonding strength, but also improve the surface corrosion
resistance of cladding [18]. Argade et al. achieved solid-state
cladding of austenitic stainless steel on carbon steel substrate
through friction stir lap welding process, and they showed
the stainless steel lap welded/cladded surface showed similar
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electrochemical characteristics as the base stainless steel in
3.5 wt.% NaCl solution [19].

However, for stainless/carbon steel bimetal plate, the
effect of element diffusion should also be taken into con-
sideration in the study of its corrosion resistance evolution.
Many previous works have shown that there is a diffusion
area with a certain thickness between the stainless steel and
carbon steel, which makes the stainless steel and carbon steel
bond together well [20]. Wang et al. investigated the effect of
rolling reduction ratios on the microstructure, mechanical
properties, and interface bonding mechanism of hot-rolled
stainless steel clad plates, and they found that increasing the
rolling deformation could increase the alloy element dif-
fusion distance and the shear strength of clad plate [21].
Dhib et al. researched the mechanical bonding properties
and interfacial morphologies of austenitic stainless steel clad
plates, and they reported that the carbon diffusion between
carbon steel and stainless steel changed the microstructure
near the interface of clad plate [22]. At room temperature,
the microstructure of the bimetal plate is stable and no
element diffusion is observed. However, if element diffusion
occurs in the bimetal plate within the temperature range of
550–850°C, it would affect the formation of chromium-
depleted region in the stainless steel, subsequently influ-
encing the surface corrosion resistance of the bimetal plate.

To our knowledge, few studies have reported on this
aspect of bimetal plate. In view of this, in this paper, the
effect of heat treatment at the temperature range of 700°C on
the surface corrosion resistance of bimetal plate would be
investigated, and the element diffusion in the bimetal plate
during the heat treatment process would be researched;
further, the relationship between the above two would also
be studied. Investigating the evolution of microstructure and
corrosion resistance of stainless/carbon steel bimetal plate at
the high-temperature condition could be helpful to improve
the heat treatment process of the bimetal plate.

2. Materials and Methods

In this paper, the bimetal plate was fabricated by hot rolling
bonding, with carbon steel as the substrate and stainless steel
as the cladding. -e chemical compositions are shown in
Table 1, which is analysed by the optical emission spec-
troscopy. -e surfaces of the stainless steel and carbon steel
were cleaned before rolling to remove contaminants and the
oxide layer. -e stainless steel was stacked with the carbon
steel, and the edges of the plate were sealed through welding,
with carbon steel as a wedge. -en, the air in the interface
between the stainless steel and carbon steel was pumped out
by a vacuum pump to reach the proper vacuum degree
(0.5–5 Pa). -e bimetal plate was rolled multiple times after
being annealed in a pit furnace at 1050°C for 3 hours. -e
thicknesses of the carbon steel and stainless steel in the
bimetal plate were 3mm and 2mm, respectively. -e me-
chanical properties (the minimum tensile strength and
minimum yield strength of the bimetal plate is greater than
485MPa and 275MPa, respectively) and bond quality (no
single unbonded area exceeding 25mm in its longest di-
mension with total unbonded area not exceeding 1% of the

total cladded surface area) satisfied the ASTM A264-12
standard [23].

In this paper, two kinds of samples were annealed,
Sample I and Sample II, as shown in Figure 1. Sample I was
the stainless/carbon steel bimetal plate, and Sample II was
the stainless steel cut from the cladding of the bimetal plate,
which had a thickness of 1.5mm. -is paper would research
and compare the surface corrosion resistance of the above
two kinds of samples and would discuss the effect of sub-
strate (carbon steel) with a carbon content of 0.173% on the
corrosion resistance and microstructure of cladding
(stainless steel).

Sample I and Sample II were annealed for 2 hours, 4
hours, 6 hours, and 8 hours, respectively, under a vacuum
environment at 700°C (a total of five samples were annealed
for each annealing condition). After annealing, the surface
(test surfaces I and II as shown in Figure 1) corrosion re-
sistance of all the samples (including the unannealed Sample
I and Sample II) was researched by polarization test and
electrochemical impedance spectroscopy (EIS). -e polari-
zation tests were conducted in 3.5% NaCl solution (before
the test, N2 gas was purged into the solution for 30min to
remove the dissolved oxygen) at a scan rate of 1mV/s. A
saturated Ag/AgCl electrode and a platinum electrode were
used as the reference and counterelectrode, respectively. -e
EIS measurements were performed under 5mV amplitude
of sinusoidal potential signals with respect to the open-
circuit potential, over a frequency range from 100 kHz to
10MHz.

-e metallographic analysis and element distribution
analysis were also carried out for the bimetal plate (Sample I)
in this paper.-e carbon steel was etched with 4% nitric acid
alcohol solution, and the stainless steel was etched elec-
trolytically with 10% oxalic acid water solution at 1A/cm2

for 1.5min. As we know, carbon steel has a worse corrosion
resistance than stainless steel, so carbon steel could be etched
when stainless steel is ongoing metallographic corrosion,
which could affect the microstructure observation of
stainless steel. In view of this, the metallographic corrosion
of stainless steel and carbon steel was conducted separately,
and the carbon steel was removed by a low-concentration
nitric acid solution before stainless steel was etched. After
metallographic corrosion, the microstructure of the samples
in the thickness direction was observed through a scanning
electron microscope (SEM). -e element distribution of the
samples in the thickness direction was researched by an
electron probe microanalyser (EPMA). Because the stainless
steel (Sample II) was not affected by the other material (i.e.,
there was no element diffusion in stainless steel during the
annealing process), the metallographic analysis and element
distribution analysis were not carried out for the stainless
steel (Sample II) in this paper.

3. Results and Discussion

Figure 2 shows the polarization curves of Sample I and
Sample II. Table 2 gives the corresponding fitting values of
the electrochemical parameters. In general, the corrosion
potential (Ecorr), the pitting potential (Epit), and the
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corrosion current density (Icorr) are used to describe the
active dissolution ability of materials. As shown in Figure 2
and Table 2 for the polarization curves, there was little
difference between untreated Sample I and untreated Sample

II, and their polarization curve fitting values were basically
equal. As the annealing time increased, the Ecorr values and
Epit values of both kinds of samples decreased, and the Icorr
values of both kinds of samples increased. Compared with
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Figure 1: Sampling schematic diagram for Sample I and Sample II.
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Figure 2: Polarization curves of Sample I (a) and Sample II (b) with different annealing times.

Table 1: Chemical composition of the stainless steel and carbon steel (wt.%).

Elements Cr Ni Mn C S Si P Fe
304 17.892 8.032 1.958 0.042 0.019 0.805 0.025 Balance
Carbon steel 0 0 1.032 0.173 0.038 0.326 0.045 Balance
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Sample II, at the same annealing period, the Ecorr values and
Epit values of Sample I were smaller, and the Icorr values of
Sample I were larger. Furthermore, there was little difference
in the Ecorr value, Epit value, and Icorr value for Sample I when
annealed for 6 hours or 8 hours.

Figure 3 shows the Nyquist curves of Sample I and
Sample II. It can be seen that, at the frequency range, every
Nyquist curve is semicircular shaped. -e untreated Sample
I and untreated Sample II have basically the same curve
radius, larger than that of the other samples. As the
annealing time increases, the curve radius of both Sample I
and Sample II decreases, which indicates that the impedance
of both kinds of samples decreases as the annealing time
increases. However, the impedance of Sample I is much
smaller than that of Sample II at the same annealing period,
and the difference in the curve radius of Sample I annealed
for 6 hours or 8 hours is not large.

According to the features of EIS data, an equivalent
electrical circuit of all the samples was established, as shown in
Figure 4.Rs and Rt represent the electrolyte solution resistance
and the charge transfer resistance, respectively. Qdl represents
the double-layer capacitance, and n is the parameter of Qdl
presenting the degree of surface inhomogeneity. As shown in
Table 3, both the Rs value and Qdl values of all the samples are
basically equal, which indicates that the equivalent electrical
circuit is reliable and stable.-e Rt values of untreated Sample
I and untreated Sample II were the largest among all the
samples, and their values were very close at 3.553×105Ω/cm2

and 3.538×105Ω/cm2, respectively. -e Rt values of Sample I
annealed for 2 hours, 4 hours, 6 hours, and 8 hours were
2.370×105Ω/cm2, 1.911× 105Ω/cm2, 1.758×105Ω/cm2, and
1.721× 105Ω/cm2, respectively. Similarly, the Rt values of
Sample II annealed for 2 hours, 4 hours, 6 hours, and 8 hours
were 2.842×105Ω/cm2, 2.670×105Ω/cm2, 2.487×105Ω/
cm2, and 2.316×105Ω/cm2, respectively.-eRt values of both
Sample I and Sample II showed a decreasing trend with
increasing annealing time, indicating that the corrosion re-
sistance decreased gradually. However, the Rt value of Sample
I was obviously smaller than that of Sample II at the same
annealing period, and the Rt value difference between Sample
I annealed for 6 hours and 8 hours was very small.

Based on the above analysis, the polarization curve re-
sults are in good agreement with the Nyquist curves and the
equivalent electrical circuit results. -e untreated Sample I
and untreated Sample II have basically the same corrosion

resistance; the corrosion resistance of both Sample I and
Sample II decreased as the annealing time increased, but the
corrosion resistance of Sample I decreased more than that of
Sample II at the same annealing period; the corrosion re-
sistance of Sample I annealed for 6 hours and 8 hours was
basically unchanged. -e above results show that, at room
temperature, the substrate has no effect on the corrosion
resistance of the cladding in the bimetal plate. However, at
700°C, the substrate affected the cladding somehow, de-
creasing the cladding corrosion resistance. In view of this, it
is necessary to analyse the effect of cladding on the substrate
through SEM and EMPA.

Figure 5 shows the microstructure of the carbon steel
(substrate) of untreated Sample I in the thickness direction.
-e interface between carbon steel and stainless steel is clearly
visible. According to different microstructures, carbon steel
can be divided into two parts: the area away from the interface
and the area near the interface (approximately 80 μm thick).
-e carbon steel in the area away from the interface is carbon
steel, which is comprised of pearlite (the white structure) and
ferrite; the area near the interface is comprised of ferrite with
little pearlite. -e loss of pearlite indicates the decline of
carbon content in the area near the interface.

Figure 6 shows the microstructure of the stainless steel
(cladding) of untreated Sample I in the thickness direction.
According to the different microstructures, stainless steel can
be divided into two parts: the area away from the interface and
the area near the interface (approximately 150 μm thick). -e
stainless steel grains in the area near the interface were
surrounded by corrosion grooves, as shown in Figure 6(b).
However, there were no corrosion grooves in the area away
from the interface, as shown in Figure 6(c). According to the
ATSM A262-15 standard [24], the microstructure in the area
near the interface and in the area away from the interface
could be called ditch structures (one or more grains com-
pletely surrounded by ditches) and step structures (steps only
between grains, no ditches at grain boundaries), respectively.

Figure 7 shows the major element content distribution in
the thickness direction of the bimetal plate. As shown in
Figure 7(a), the element content of Fe, Cr, Ni, and Mn
remained basically unchanged in the carbon steel and
stainless steel. However, between the stainless steel and
carbon steel, there was an element transition layer with a
thickness of 20 μm. In the layer, the element content of Fe,
Cr, Ni, and Mn varied monotonically and linearly along the

Table 2: Polarization curve fitting results.

Sample Ecorr (V vs. Ag/AgCl) Icorr (A/cm2) Epit (V vs. Ag/AgCl)
Untreated Sample I − 1.050 1.48×10− 7 0.317
Sample I annealed for 2 h − 0.250 8.69×10− 7 0.213
Sample I annealed for 4 h − 0.273 1.08×10− 6 0.196
Sample I annealed for 6 h − 0.306 1.29×10− 6 0.109
Sample I annealed for 8 h − 0.303 1.32×10− 6 0.115
Untreated Sample II − 0.107 1.54×10− 7 0.317
Sample II annealed for 2 h − 0.160 2.89×10− 7 0.304
Sample II annealed for 4 h − 0.181 3.58×10− 7 0.280
Sample II annealed for 6 h − 0.204 4.65×10− 7 0.263
Sample II annealed for 8 h − 0.226 6.15×10− 7 0.237
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thickness direction.-e above element distribution does not
correspond well to the different microstructures in Figures 5
and 6. As shown in Figure 7(b), according to the different
carbon contents from the carbon steel side to stainless steel
side, the carbon distribution can be divided into five parts: A
area, B area (approximately 80 μm thick), C area (approx-
imately 20 μm thick), D area (approximately 150 μm thick),
and E area.-e carbon contents of the A area, B area, D area,
and E area are 0.16%, 0.12%, 0.10%, and 0.03%, respectively.
Compared to the A area, the B area has a lower carbon
content, which corresponds to the loss of pearlite in the area
near the interface in Figure 5, and the A area corresponds to
the area away from the interface, as shown in Figure 5.

According to the thickness, the D area and E area corre-
spond to the area near the interface in Figure 6 and the area
away from the interface in Figure 6, respectively. -e carbon
distribution in the thickness direction of the bimetal plate
corresponds well to the different microstructures in
Figures 5 and 6. -e above results are in agreement with
previous works reported by Dhib et al. and Jun et al. [25, 26].
In their papers, according to the different carbon contents,
the B area, C area, and D area were called the decarburized
layer, interface layer, and carburized layer, respectively.-ey
believed that the formation of the decarburized layer and
carburized layer was related to the carbon diffusion between
the carbon steel and stainless steel in the bimetal plate.

Table 3: Equivalent electrical circuit parameter fitted results.

Sample Rs (Ω·cm− 2) Qdl (Ω− 1 cm− 2·s− n) n Rt (Ω·cm− 2)
Untreated Sample I 5.286 4.735×10− 5 0.91 3.553×105

Sample I annealed for 2 h 5.179 4.278×10− 5 0.90 2.370×105

Sample I annealed for 4 h 5.308 5.412×10− 5 0.91 1.911× 105

Sample I annealed for 6 h 5.137 4.879×10− 5 0.89 1.758×105

Sample I annealed for 8 h 5.332 4.365×10− 5 0.90 1.721× 105

Untreated Sample II 5.278 5.089×10− 5 0.89 3.538×105

Sample II annealed for 2 h 5.196 4.984×10− 5 0.89 2.842×105

Sample II annealed for 4 h 5.279 4.548×10− 5 0.91 2.670×105

Sample II annealed for 6 h 5.312 4.629×10− 5 0.90 2.487×105

Sample II annealed for 8 h 5.194 5.336×10− 5 0.90 2.316×105

Z′ (W/cm2)

–Z
′
′
 (W

/c
m

2 )

50000 100000 150000 200000 2500000

Untreated sample I
Sample I annealed for 2h
Sample I annealed for 4h

Sample I annealed for 6h
Sample I annealed for 8h

50000

100000

150000

200000

250000

0

(a)

Z′ (W/cm2) 
50000 100000 150000 200000 2500000

Untreated sample II
Sample II annealed for 2h
Sample II annealed for 4h

Sample II annealed for 6h
Sample II annealed for 8h

50000

100000

150000

200000

–Z
′
′
 (W

/c
m

2 )

250000

0

(b)

Figure 3: Nyquist curves of Sample I (a) and Sample II (b) with different annealing times.
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Figure 8 shows the microstructure of carbon steel
(substrate) in the bimetal plate at 700°C with different
annealing times. As shown in Figure 8, there is little pearlite

in the carbon steel, which is only comprised of ferrite, in-
dicating that only the decarburized layer can be observed in
Figure 8. Figure 9 shows the microstructure of stainless steel
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Figure 6: -e microstructure in the thickness direction of stainless steel (cladding) in the bimetal plate: (a) macropicture and (b) and (c)
micropicture.
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(cladding) in the bimetal plate at 700°C with different
annealing times. As shown in Figures 9(a) and 9(b), both the
areas near the interface are ditch structures. However, unlike
the area away from the interface in Figure 6, some ditches
appear in the area away from the interface in Figures 9(a)
and 9(b). Moreover, compared with Figure 9(a), there are
more ditches in the area away from the interface in
Figure 9(b). As shown in Figures 9(c) and 9(d), there is no
step structure in the stainless steel. In these conditions, the
carburized layer could not be differentiated from the
stainless steel according to their metallographic features.

Figure 10 shows the element distribution of Fe, Cr, Ni,
and Mn in the thickness direction of the bimetal plate at
700°C with different annealing times. It can be seen that the

element distributions of Fe, Cr, Ni, and Mn at 700°C with
different annealing times are basically the same as those of
the untreated sample at room temperature, which indicates
that the annealing process did not affect the element dis-
tributions of Fe, Cr, Ni, and Mn in the bimetal plate.

Figure 11 shows the element distribution of C in the
thickness direction of the bimetal plate at 700°C with dif-
ferent annealing times. -e thickness of the interface layer
remained unchanged during the annealing process. -e
thicknesses of the decarburized layer at 700°C annealed for
2 h, 4 h, 6 h, and 8 h were 520 μm, 750 μm, 980 μm, and
1010 μm, respectively. It can be seen that the thickness of the
decarburized layer increased with the annealing time, but the
thicknesses of the decarburized layer at 700°C annealed for
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Figure 9: -e microstructure in the thickness direction of stainless steel (cladding) in the bimetal plate at 700°C with different annealing
times: (a) 2 h, (b) 4 h, (c) 6 h, and (d) 8 h.
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6 h and 8 h were very close. -e carbon contents of the
stainless steel at 700°C annealed for 2 h, 4 h, 6 h, and 8 h were
0.05%, 0.06%, 0.08%, and 0.08%, respectively. -e carbon
content of the stainless steel at 700°C annealed for 6 h and 8 h
was basically unchanged, and their carbon contents were
equal with that of the carburized layer. In these conditions,
the carburized layer could not be differentiated from the
stainless steel by carbon content.

-e above results show that, during the annealing
process in the bimetal plate, the carbon diffusion between
the stainless steel and carbon steel would occur, and the
carbon diffusion would affect the surface corrosion resis-
tance. -erefore, referring to previous research results, this
paper proposes two models to illustrate corrosion behaviour
during heat treatment of stainless steel and stainless/carbon
steel bimetal plate [27, 28]. As shown in Figure 12, in

stainless steel, within the temperature range of 550–850°C,
the carbon will diffuse gradually from grains to grain
boundaries, combining with chromium on the grain
boundaries to form carbides such as M23C6, causing a
chromium-depleted region to appear on the grain bound-
aries. -e chromium-depleted region enlarges as the
annealing time increases, causing the surface corrosion
resistance of stainless steel to decrease gradually [29, 30].

In this paper, the experimental results showed that the
annealing process at 700°C would induce the carbon dif-
fusion to occur between the carbon steel and stainless steel in
the bimetal plate. -e carbon diffusion would cause the
thickness of the decarburized layer in the carbon steel and
the carbon content of the stainless steel to increase. When
the carbon content of the stainless steel reaches 0.08% (the
original carbon content of the carburized layer), carbon

Co
un

ts 
(%

)
100

90

80

70

60
20

10

0

Distance (µm)
–600 –400–500 –300 –200 –100 0 100 200 300 1800 1900 2000

Carbon steel Stainless steel 

Stainless steel
surface 

Interface
layer

Fe
Gr

Ni
Mn

(a)

Distance (µm)

Co
un

ts 
(%

)

100

90

80

70

60
20

10

–900 –800 –700–200 –100 0 100 200 300 1800 1900 2000
0

Carbon steel Stainless steel 

Stainless steel
surface 

Interface
layer

Fe
Gr

Ni
Mn

(b)

Co
un

ts 
(%

)

100

90

80

70

60
20

10

0

Distance (µm)
–1200 –1100 –1000 –200 –100 0 100 200 300 1800 1900 2000

Carbon steel Stainless steel 

Stainless steel
surface 

Interface
layer

Fe
Gr

Ni
Mn

(c)

Co
un

ts 
(%

)
100

90

80

70

60
20

10

0

Distance (µm)
–1200 –1100 –1000 –200 –100 0 100 200 300 1800 1900 2000

Carbon steel Stainless steel 

Stainless steel
surface 

Interface
layer

Fe
Gr

Ni
Mn

(d)
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diffusion in the bimetal plate would stop. Many previous
works have also reported on the carbon diffusion that occurs
between stainless steel and carbon steel in the bimetal plate,
and it is believed that the carburized layer in the bimetal

plate has a worse corrosion resistance than stainless steel.
-rough TEM and SAED analysis, Liu et al. found that there
were carbides (mostly M23C6) on the grain boundaries of the
carburized layer in the bimetal plate, and the carbon
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Figure 11: -e element distribution of C in the thickness direction of the bimetal plate at 700°C with different annealing times: (a) 2 h,
(b) 4 h, (c) 6 h, and (d) 8 h.
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Figure 12: Schematic illustration of the formation of chromium-depleted region in stainless steel.
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decrease made pearlite disappear from the decarburized
layer in the bimetal plate [31, 32]. According to XRD and
TEM results, Yu et al. revealed the carbon diffusion process
between carbon steel and stainless steel in the bimetal plate
and thought that carbon diffusion occurred during the
manufacturing process of bimetal plate. -ey also proposed
that, within the temperature range of 550–850°C, carbon
diffusion could continue to occur in the bimetal plate [33].
-e upper content limit of carbon in stainless steel should be
related to the material properties of stainless steel and the
diffusion activation energy of carbon, which require further
research and discussion.

-erefore, the carbon diffusion between stainless steel
and carbon steel in bimetal plate would affect the surface
corrosion resistance of stainless steel in the bimetal plate. As
shown in Figure 13, within the temperature range of
550–850°C, the carbon in the stainless steel will diffuse from
the grains to grain boundaries, and the carbon in the carbon
steel will also diffuse from the carbon steel to the stainless
steel. -e carbon from the two different areas combines with
the chromium on the grain boundaries of the stainless steel
to form carbides, making a chromium-depleted region
appear on the grain boundaries of the stainless steel in the
bimetal plate. Under the same conditions and at the same
time point, compared with stainless steel, there would be
more carbon to combine with chromium on the grain
boundaries of the stainless steel in the bimetal plate, which
would induce more chromium-depleted regions to appear,
causing the stainless steel surface to have a worse corrosion
resistance.

4. Conclusions

-e microstructure and corrosion resistance of stainless/
carbon steel bimetal plate annealed at 700°C with different
times were researched in this paper.-e experimental results
showed that, during the annealing process, as carbon steel
had a higher carbon content than stainless steel, carbon
diffusion from carbon steel to stainless steel would occur in
bimetal plate, which could raise the thickness of the dec-
arburized layer in carbon steel and increase the carbon
content of the stainless steel. -e carbon diffusion in bimetal
plate would stop when the carbon content of the stainless
steel reached 0.08%. With the increase of carbon content in
the stainless steel, there would be more carbon to combine

with chromium on the grain boundaries of stainless steel and
more chromium-depleted regions formed in the stainless
steel surface, causing the stainless steel in the bimetal plate to
have a poorer surface corrosion resistance than that of
stainless steel under the same annealing conditions.
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