[=8] e=24713838 X, & 153 H 4 F, 2006
Transactions of Materials Processing, Vol. 15, No.4, 2006

H

e

o2
O

MRTE &83%F A350LF2 Aol 12 MaM o}

1o

LolSE ' HF ' o|FS?

o

IR TE

g

0X
Opt

Evaluation of High Temperature Workability of A350 LF2 Using
the Deformation Processing Map
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Abstract

Hot deformation behavior of a carbon steel (A350 LF2) was characterized by compression tests in the temperature
range of 800-1250°C and the strain rate range of 0.001-10s™, The microstructural evolution during hot compression was
investigated and deformation mechanisms were analyzed by constructing a deformation processing map. Processing maps
were generated using the combination of dynamic material model (DMM) and flow instability theories based on the flow
stability criteria and Ziegler’s instability criterion. In order to evaluate the reliability of the map, the mirostructural
characteristics of the hot compressed specimens were correlated with test conditions in the stable and unstable regime.
The combined microstructural and processing map of A350 LF2 was applied to predict an optimum condition and
unstable regions for hot forming.
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Table 1 Chemical composition of A350 LF2 used in
this work (wt. %)

C Mg P S Si
030 | 0.60-1.35 | 0.035 | 0.040 | 0.15-0.30

Ni Cr Mo Cu Cb v
<0.40 | <030 | <0.12 | <040 |<0.02 | <0.08

Fig. 1 As-received microstructure of A350 LF2

334 /Bt 440

0

IS EEX)/H 15 MAS, 2006A

2AY RXWPAFTES o7 3 Thermac
g AHEEY gSHAEe SIS
27 gmm, ¥o] 12mm ¢ 95 AHS
AlEg 580l g l"i——‘vﬂ—‘_ ”]-ZH—}
SESEY

Master-Z
Al H &
AL&-3183 1,
E48 A4l H3lA o Akl &
93 Ag3Ea, 4F AE F Ei(Nz)ﬂ*E M
Holl A EAlste] WL Fig. 2 & 12 ¢
% 3 24 #F 2998 Yehd Aoz FAHAA
23 AHE #HEG e ol= FEM Ao A A]g
2719 Ha dZ8 o Iste Aol
AELEE 800~1250TolA 50CHELZ 3
oo HEgET = 1034107 oA 100 FeE
AHEELE 07 717 gFHEH o,
3 < Nital 3%-& H(97ml

2 A% 944

l

e
Dead zone Center

2/3 position from cenfer

Fig. 2 Observation-position of hot-compressed specimen
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Fig. 3 (a) Variation of the flow stress with different
strain rates and temperature (b) plot of
In(strain rate) vs. inverse temperature

Fig3 & H#&JHEZFEH AW E] 07
ZA4A (s 2% B

8L 2oFH, b)v o
4 Inge] TA 2PZE e

olgldt TAIZAHL VIx= =
Z 3}9] Linear statistical regression HM'H
< F3ka, o #HE o83ty A FdA4]
(0=-R[oInE)/0In/T)),, R: Z1AZFHHE T35k
RE $HERANA doix 43 Az Q= A
44 e UYetdden, B EA43AN9A
347k)/mol 2 AIFH AT o]t BN A

fr to

AANEE Z43% A350LF2 A9 12 A¥A 7t

< 99 A FFAAM w2 el EF
B oAgea] il A350 LF2 &A1 2
A3t A ZHe FEM AoA &5 o&3}
Lzede B3y 93 gz gL 1 &

X0 rlr me

3.2 88 ME2Y % A350 LF2 29
HESENE
A350 LF2 249 AR AY2AL E23}
#38l &AAZEY(Dynamic materials model)&
2319tk AR Lxol HIFF AN HY
ol HE 58 tﬂrz}a AzteR,
A& YR EFHE £7HF

ohE ol E?i“ T 215}

LN,

8
171
)

P=c¢= j:gdg' + j.oa édo  (3)
HE)S wad Aoz dehi,
P=G+J )

a J= j édo °lth

o] 719l G(Dissipater content)= AZ 9 &AW
ol o3 ARHE AUAR g 42 HE
v, J(Dissipater co-content)= A E 2 FAH wA|

T2 W3E fasted AREHE AdUAE A
59 A vAFEA tﬂﬁ}«] Oﬂix— 435
ZAANAA, FIANL L v 2y a9g e 14]
Sk, FAH2A FHdA TAste &4 &3
4 A%, vt sA7Y3 aga SEAH
ol Aol MYFIIAEE 9 e 58 E 5 9
sl AEe AW i J(Dissipater co-
content)®] EHE HFH o2 B3] 9 PH
o2 A (5] AAP A=A EA4F & & (Effeiciency
of dissipation (77) )& Z-&3F5it}.

J 2m

== 5
g J m+1 ©)

max

ol oA B £E& () & AAl FaiA
5 Aol UM AR BATEY WS
adHog JEsed Asd By opst A
2 B4 992 wAshe dow A%8 # 9l
el A, X A mgo] Hojel A5 FA
o)A FEE Wel Y BRgs olusAl w,

R AMIIE A X| /M 153 M43, 2006H/335



by

log(Strain Rate, s™')

log(Strain Rate, ™'}

(b)
Fig. 4 Processing map of A350 LF2 alloy (¢=0.7)
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Fig. 5 Processing map of A350 LF2 alloy (£=0.7)
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Fig. 7 Microstructures and hot deformation processing map of A350 LF2 alloy ( € =0.7)
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