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Resistance to Deformation and Structure Evolution of Dual Phase Steel
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Abstract The plane-strain compression test with strain rate 10 s ™' and 50 s~ at 900 ~ 1 200 °C for forged dual
phase stainless steel 00Cr22Ni5Mo3N has been carried out by Gleeble 3800 simulation test machine. Test results showed
that with increasing deformation temperature the peak resistance to deformation of the dual phase steel abruptly decreased
and as the strain rate increased from 10 s™' 10 50 s ' the peak stress of dual phase steel increased by 40 ~60 MPa; with
deformation at 1000 ~ 1 200 C the recovery and recrystallization of ferrite structure in steel occurred where austenite par-
tially softened by accumulation of dislocation and formation of subgrain houndary.

Material Index Dual Phase Steel 00C22Ni5Mo3N, High Stain-Rate, Peak Stress, Recovery, Recrystallization
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Table 1 Chemical compositions of test steel /%

mB C Cr Ni Mo N Si Mn S p
Rk 0.02 22.5 5.43 3.18 0.12 0.47 1.89 0.01 0.024
i <0.03 21.0~23.0 4.5~6.5 2.5~3.5 0.08~0.20 <1.00 <2.00 <0.03 <0.035
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Table 2 Plane compression parameters for dual phase steel
00Cr22NiSMo3N
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C % s ) (2)

900 ~1 100 70 180 10 50

1 150 ~1 200 70 30 10 50

B 1(a) BARZLRE L& 70% | 2 E
10 s~ MR AR ML, ME 1(a) AT WL, HikhE
KB RLAE BT, AT B  BEAETE
BEF &, B B, HAETEEE = 1000
CHE, B JIREE, BR A R S R .

& 1(b) RARRZRIRE LT & 0% | 51 355%
R50 s MM SR ZR, A 1(b) ]I, HikIe

BEFZEAC RN 4 X P AR S BT R,
H e n Bl T ER et . BATEI R 4
RS R, WA A B R AE AR AR A S Bk
E USRI LS N R YT eBe R S 4
B, T {315 87 7 7 3R 2 R A S 1(b) BT Y
BRI IR o

00Cr22NiSMo3N XU ARG H A H A5 5
SREAXRRILE 1(c), HE1(c)m R, X
(BT P ) BE AR IR BE A 1 T SRR T L
o 70 88 % 3f L e E R ) A B B R, 7 AR T Rl
50 s R B (L] 7 U R R S 10 s T R
RRES, ESRRIEE, HZEIXE 40 ~60 MPa,
AL L, I 36 1 AR % LR F1 e+ 4> B2

REH GRS, SHAER N0 s WAL 22 B
AL, BT B 1 5 B R R R B O T e, S - B 3 R R 69 5L 97 L L2 5 A R A 35
—400 400
b F
-350 ®) RHE /T ®) 350 | ©
i/
- ~300 [ 900 300 R R /57
£ 250 200 \950
5 50 _ : £ 2501
R -200 1000 T """""’::\1000 Z
8 . — 200}
D -150 1050 e 1 030
P SN, 1100
_100 —— }ogo W e N B 1 150
- y 1200
_50 1200 BB 508 100
3 R, 108
00 0.1 02 -03 04 05 0607 080 —01-02-03 04050607 -0.8 07500 950 1000 1050 1100 1150 1200
RE7E R R 7F & BEE /T
1 00C22NiSMo3N XUAESR I i A ER : (a) 10 577 ;(b) 50 s~ ' LR IR X4 U ME S TE 5L 7 BB (o)
Fig. 1 Stress-strain curves of dual phase steel 00Cr22Ni5SMo3N: (a) 10s7"; (b) 50 s~'; and effect of temperature on pesk resistance to de-

formation of steel (c)
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Fig.2 Morphology of structure of dual phase steel 00Cr22NiSMo3N: (a,b,c) 505", (d,e,f) 10s~"'; (a,d) 1000 C; (b,e) 1100 C,
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Fig.3 Recrystallization structure of ferrite deformed at 1050 C (a); morphology of dislocation accumulation (b) and subgrain

boundary (c) of austenite deformed at 1 100 C, TEM
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Fig.4 Morphology of austenite deformed at 1 200 °C . accumulation of dislocation-bright field (a) and black field (b) ; layer structure (c) ;
subgrain boundary (d)

FEmt, BT LAE U Sh i F TR 1k
3 it

(1)FE10 ™' #0150 s~ iy 7o BT A8 S R TY 14
T ,00Cr22NiSMo3N XUHH /N 45 A% i i () e (B AP JE Bt
FIREAETE B (0 = T 2 B PR AR, OF B A R
50 s~ AR FLMEMEL A ST EL10 s IR B E R
LA REIRE T , H2{AKF] 40 ~60 MPa,

(2)7£1 000 ~1200 CASFEIBE X 8], B &K (A 4H
gl RER NS EERELSE KK, &
1000 ~1200 CHREH RS, #r R IKAA L
WA R RE R TE TR 2 WA T )
AT

5 &k

R SARAREN. LA 8 Tl iR, 1999

2 AERE, £LEL EERF. FRAEMESTLME. FEHR
%4:,2004,14(5) :6

3 R, B ZEF S #ATERAERNE R AT,
P& B UEFT,2001(4) <10

4 E—E,EEF, £IH,%. 00Cr22NiSMo3N THIA 4 MR B (¥
HEFT L. MR, 2001,22(5 ) 136

5 Karjalainen L Pentti, Oksman Kristiina, Steen Petteri. Comparison of

the Thermomechanical Treatments of Certain Steel Conducted at a Pi-

—

lot Plant and by Physical Simulation, Proceedings of the Intemational
Symposium on Physical Simulation. Delft, Duffers Scientific, Inc.
1992 :43

2.4 52(1980-) , 5B, BF5U4E , 2003 SEMAR AL K2 B, R
B
R B #7.:2007-03-26



