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ABSTRACT Optical examination and transmission electron microscopy were employed to inves-
tigate deformation behavior of ultra—fine lath-like bainite in a low carbon microalloyed steel at room
temperature. Microstructures of undeformed part, uniformly deformed part and necking part of sam-
ple subjected to mono-axis tension were compared. It was found that the orientations of lath sheaves
(represented by axis direction of laths) in undeformed part and uniformly deformed part are nearly
random while the orientations of almost all laths are parallel to tension direction in necking part. It
indicates that some laths have turned considerably large angle during tension, which is a phenomenon
difficult to be explained by crystallography. By contrasting with other samples, it is revealed that the
scale of lath turning is related to the length and the ratio of length to width of laths. A mechanism
involving natural selection of practically movable slip system and continuously turning of laths due to
inhibition of lath boundaries to motion of dislocation was proposed.
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Fig.1 Lath-like bainite microstructures of the low carbon
microalloyed steel samples under different treatments
after heat—rolling

(a) cooled in water
at 1200 C

(b) cooled in air (c) reheated
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Fig.2 TEM images of the samples after rolling

(a) cooled in water (b} cooled in air
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Fig.3 Micrographs of uniformly deformed parts (a, ¢, e)
and necking parts (b, d, f) in the samples after ten-
sion
(a, b) cooled in water
(e. f) reheated at 1200 C
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(c. d) cooled in air
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Fig.4 Cross—sectional fractographs of the samples

(a) cooled in water (b) cooled in air (c) reheated

at 1200 C
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Fig.5 The secondary cracks in necking parts of the sample

cooled in water
(a) on transverse section

(b) on longitudinal section
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Fig.-6 TEM image of necking part in the sample cooled in

water
(a) bright—field image (b) diffraction pattern of
position B (c) diffraction pattern of positon C,

showing orientation difference between positions B
and C
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Fig.7 Dislocations with high density at joints of laths
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Fig.8 TEM image of necking part in the sample cooled

in air, showing sublaths in laths having long axis
direction different to lath
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Fig.9 TEM images showing appearence (a) and disap-

pearence (b) of dense dislocation in a lath bainite

when turning sample
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Fig.10 A simplified model of slide systems in lath-like mi-

crostructure
B, RRCRREIEIR AR A % 0 = {5 WAEREARITH
REEL, FATAREMIB/ NSRRI 6 = 55 HuEHA
REN
E = Ey A6 — Epf6Ind

A, Eo AMTEIEER, A ERTSEZLORE, B0
kB AR CRERM TR, B T —IER LR & B i
TR, FEUTHTHEEEE

EEBERERF LR HHT cospcosA FELIE
SRV NEPHRT. MH, EEHANESEHE LA
TESRBEHHEKE, AMHLH T ERBKE. ER%H
EREBNRRKEN 5, HEREHESBORAKEN
Seoea - S IRFIR I E TR (HEsh BB YIRS
IEHFREHE T, —EKENERBEPAUEREEL T4
VI 1), BERGFRIBEMIRAN

Leos?prcos? Ay ~ 35 Foln 7
t 2 2 > s s ~ 5 (1)
Feos? o COS Y2COs /\2 —mEolnm
WS
4 cos?pcos? A
->5 L 2 (2)
t cos?pcos? A cosa

B (2) AT, WAMKRER (1) Bk, MERS%HN
B, MAWENEE LR EmMAERZKIEL /S
RISLE R, MAEHIEEER.

— IR a=0, BT cospicosA;= coswzCosAg,
TARAGBREBORERNY L >5.

THiTEE R AR, &Mk SEIINEE,
I 10 FTLARH

—ldAl = sin)\ldl
Hp

dl  d(cosA;)
11— (cosA1)? (3)


http://www.cqvip.com

584 & &

B (3) ATLARS KRR, HELULAHE cosh, B
ETR, T A — 0B, cosp; — 0, FrAREEIART]
BEFATRIR R M 24T Fhofesl; B—Hm, % A\
BB 5 AR, ESEAESIRAKMEBEILET
TFrfnl, PTLAB cos{y 4 cosh; MRS LIR. #F
FHEE A > 5 — {5 WHRKBREERS). ERALEN
RIS, WHERFERERTEMN A = 5 5

AL = 5 - & ZEMEEAEFGEES, W cosh; g9R
S T RRNE LT FE34{E
(coshi)o = /? COSAL g3, ~ 2 (4)
5 3739 3

#R (4) AKX (3) 7

/’f di _ | L /mﬁ d(cosA;)

—_ = ln— = _— T

o 1 lo z 1 — (cosA;)?
lln[l + (cos)\l)]cc’sf'—s
2 L1 — (cosA;p)

KA, o HBEWMEKE,
E. KmEs

(5)

2
3

le AL RE R R

() =5 (6)

lo

B (6) P, WEAMBERKELYNMGKEN 4
f&. X FEMPBEXFES, B TFREVGKE o —KRE
50 pm LAk, WK A BEFESh B RAR (1< 200 pm LA E,
XERMEMBHRRRFRRH T EED), X —MRA ]
BEH), PTLAKARRFESI R IR,

2 i 39%
3% (6) ARV AY IEME Y
lrcos &= — 21,
5= (—1%8103_) ~ 6.5 — 650% (7)

HA LIS EHEAEE v ~70% T A&
AR, PIER OMHEMEHEES § ~230%, mEH
ZEK, X REIRE TR R ERLFRTR AR E LT
I, (cosAi)e ERRKF %

4 g

E B AR AR R AR B FE ) BB A R AT, AR
FRELREFD), ERHARIE, BRKMELT 7T
R[], XA AR (A 57 T X = S A REL AR
BEEESRARm R AR/ BB MR
BBERFERANB RS, B ALY EEBERR L
TG PR S

&30

[1] Schroeder T A, Wayman C M. Acta Metall, 1977; 25: 1375

[2] Saburi T, Wayman C M. Acta Metall, 1980; 28: 1

[3] Kim Y D, Wayman C M. Metall Trans, 1992; 23A: 2981

[4] Liu Y N, Liu Y, Van Humbeeck J. Acta Mater, 1999; 47:
199

[5] Liu Y, Xie Z L, Van Humbeeck J, Delaey L. Acta Mater,
1999; 47: 645

[6] Zhu M, Li G B, Yang D Z. Acta Metall Sin, 1990; 26: A72
Gk B FER HAE. REH,  1990; 26: AT2)

[7] Shang C, Wang X, He X, Yang S, Yuan Y. J Univ Sci
Technol Beijing, 2001; 8: 224

[8] Lai Z H. Crystal Defects and Mechanical Properties of
Metals. Beijing: Metallurgy Industry Press, 1988: 176

(BN, RO ERERIE S ¥R, JU3: e Tl MR,
1988: 176)


http://www.cqvip.com

