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M icrostructure of a Sprayformed Ultrahigh Carbon
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Abstract: The superplastic behavior of a spray4ormed ultrahigh carbon steel (UHCS-3Si) and its
microstructure after superplastic deformation were investigated. T he typical microstructure of as—
sprayed U HCS-3Si was fine lamellar pearlite. The lamellar peralite changed to equiaxed grains sta—
bilized by spheroidized cementite particles distributing at grain boundary during the superplastic de—
formation. High density dislocation and grain deformation were observed in UHCS after superplastic
deformation. The mechanism of superplastic flow is grain boundary sliding (GBS) cooperating with
the dislocation creep.
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Fig- 1 Microstructure of the UHCS-3Si  (a) optical micrograph of as—received; (b) SEM micrograph of as—sprayed
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Fig.4 SEM micrographs of spray formed UHCS after superplastic deformation with initial strain rate 1X 10-2s- ! at 820

(a) the grip region of tested sample; (b) strained region of tested sample
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Fig.5 SEM micrographs of spray formed UHCS after superplastic deformation with initial strain rate 2. 5x 10~ 4s-!
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Fig. 6 TEM micrographs of UHCS-3Si after superplastic deformationwith initial strain rate 5% 10-3s- ! at 820

(a) strained region of tested sample (b) strained region near the necking of tested sample

2 2
2
2.3.4 TEM
6 5% 107°
s 820
) (TEM)
K 2
300% 6a ,
6b
6 TEM
(a)
2 2
3
(1)
K 2
(2) 820
2.5% 1075 ,
, 370%
(3)
2
2
(4)
2
[1] KIM W J, TALEFF E M,SHERBY O D. Superplasticity of fine—
grained Fe-C alloys prepared by ingot-and powder—processing
routes [ J]. Journal of Materials Science, 1998, 33: 4977- 4983.
[2] LESURED R- Thecase for ultrahigh-carbon steels as structural

[3]

[4]

[5]

[6]

[7]

[8]

materials [J] . JOM, 1993, 8: 40.

SHERBY O D. Ultrahigh carbon steels [J] . Jof Mater, 1985
(6): 50- 56.

SHERBY O D, WALSER B, YOUNG C M, CADY E M. Su-
perplastic ultrahigh carbon steels[J] . Scripta Metall, 1975, 9:
569- 574.

SHERBY O D- Divorded eutectoid transformation process and
product of ultrahigh carbon steels [ P] . United States Patent:
4448613, 1984- 05- 15.

SHERBY O D, WALSER B, YOUNG C M, CADY E M. Su-
perplastic ultrahigh carbon steels [P] . U nited States Patent:
3951697, 1976— 04- 20.

SINGER A R E. Recent developments in the spray forming of
metals[J] . The International Journal of Powder Metallurgy &
Powder Technology, 1985, 21 (3): 219- 234.

ZHANG J G, SHI HS, LINY J, et al. A method to produce a
superplastic ultrahigh carbon steel and its applications [P] .
Patent of China: 011269529, 2002.

10

: 2003-11-10; : 2004-04-10
(19759, . :

(200030)




