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Structure and Properties of Anti—corrosion Carburized Layers in Austenitic

Stainless Steels

LI Peng, PAN Lin, ZHANG Liang-jie, YANG Min—-hong, ZHU Yun—-feng., MA Fei
(Wuhan Research Institute of Materials Protection, Wuhan 430030)

Abstract: Low temperature carburizing process, such as salt bath carburizing and plasma carburizing can im-
prove the surface strength of the austenite stainless steel, but reduce the corrosion resistant performance. A
gas carburizing technology at low temperature was developed, which can both improve the surface strength and
corrosion resistant performance. 304 and 316 austenitic stainless steel were carburized by low temperature car-
burizing process. and the hardness and performance was analized. The results show that the surface strength
enhances, however, the corrosion resistance reduces with the temperature increase. The austenitic stainless

steel shows good strength and corrosion resistance under the condition of 470 C.
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Table 1 Chemical composition of AISI 304 and 316 austenitic stainless steel (w/%)

Material Cr Ni Mo Mn Si C Ti Fe
AISI304 18. 30 10. 48 0. 00 2. 10 0.48 0.07 0. 00 Bal.
AISI316 17.10 10. 01 2.04 1.48 0.40 0.08 0. 00 Bal.

1.2 REHE

I ALE [ PRI X 2 U B 55 B ke Bk
IR B e DY R AT DR = 1 45 4 ] i —
BRI A R BE Y ST R RIS A T AR
A AR AR A AR 3, b PO R 200 mm 1Y)
IS KE 304,316 BRI B XA R O |
T RGP A N IR B @ 3 mm By 4E e R
T = I b &R 4 F T 0 R
W . AENIGR BRI R R TESHE 1
2R,

.
[0}

§ 2h 2h 24h

by

o

£ 1h 1h 1h

= Cooling

Surface activation, 300 °C

Time
AR IR AR B R K
Fig. 1 Schematic diagram of low—temperature gas carbu-

rizing
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Table 2 Process parameters of low temperature gas carbu-

rizing

Pretreatment Pretreatment Carburizing Carburizing

No. holding temperature/ holding  temperature/
time/h C time/h C
1 1 300 24 470
2 1 300 24 500
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(a) 500 C metallograph (b) 500 C SEM (c) 470 C metallograph (d) 470 C SEM
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Fig. 2 Microstucture of 304 stainless steel after gas carburizing at differnet temperature
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Fig. 3 Microstucture of 316 stainless steel after gas carburizing at different temperature
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Fig. 4 Hardness of the carburizing layer of 304 and 316

stainless steel at 500 C
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Fig. 5 Tafel polarization curves of 304 austenitic stainless
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Table 3 Tafel polarization results of 304 stainless steel un-

der different conditions

Corrosion Current density/
Conditions )
potential/mV (Aecm )
Untreated -289.0 6.326X107°
470 C.48 h -310. 2 7.068X1077
500 C,48 h -423.3 1.102X10°°
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Fig. 6 Tafel polarization curves of 316 austenitic stainless
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Table 4 Tafel polarization curve of 316 stainless steel un-

der different conditions

Corrosion Current
Conditions )
potential/mV density/(A « cm %)
Untreated -230. 4 8.539X 1077
470 C,48 h -308.1 6.271X1077
500 C,48 h -395.2 8.308X10°
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