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OyO|t u=Wv OYQO 34 1 C} Qi |tHL OYQO x@ C@Uv |QDsm Q=Okt OYQO
pmW Q}}eD C}=v}@ =} QDW}@ |tHL |=yOYQO QO xm OyO|t u=Wv u}= "�9 pmW�

QO |DNUQ=m hrDNt pL=Qt |DNUQ=m u=wD Q@ C} Qi |tHL QUm Q}F-=D "10 pmW
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0 33 0 315 0 294 n2

2567 2393 2110 k2

|=yVvmsyQ@ x@ ?re= xO}OB u}= "CU= \=@DQ= QO |m}t=v}O |WvQmQ}B QF= =@ =tO
VQ=Ro "[23'20]OwW|t \w@ Qt pwrLt |=ysD= w lQLDt |=y|}=H@=v u=}t l}t=v}O
QO Q}F-=D w =y|}=H@=v O}rwD nvy; V}=Ri= Ea=@ |m}t=v}O |WvQmQ}B xm CU= xOW
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C=Q}}eD xrLQt u}= QO "CU= Cw=iDt swO |xrLQt QO C} Qi sQv R=i Q=Okt V}=Ri= =@
u=wD|t G}=Dv u}= x@ xHwD =@ "CU= R}J=v C} Qi |tHL QUm =@ |DNUQ=m u=wD

%OQm |v}@V}B u}vJ =Q hrDNt pL=Qt QO pmW Q}}eD |=yQ=mwR=U
uoty C} Qi pmW Q}}eD 'C} Qi sm |tHL |=yOYQO QO w pw= |xrLQt QO �hr=
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|=tO QO |m}t=v}O |WvQmQ}B ẁkw |xOvyOu=Wv VvQm nvy; x@ |ivt C}U=UL

"CU= O=Qo|Dv=U xHQO 350

V}=Ri= =@ "OyO|t pmW Q}}eD |R}J=v OL QO O=} R |=yVvQm QO =} 'Ovm|tv =O}B
C} Qi R= u@ Qm C} Qi QO u@ Qm |Q}PBpqLv= uOw@ sm Q]=Nx@ C} Qi |tHL QUm
|=yOqwi QO C}=v}@ u@ Qm Q=Okt "O@=}|t V}=Ri= C}=v}@ u@ Qm OYQO w xOW xORTB
|=Q@ u@ Qm |Q}PBpqLv= xv}W}@ ZQi w sQy= |xO=U uwv=k R= xO=iDU= =@ |R=iwO
QO |@}mQD CQwYx@ sy w O=R; CQwYx@ u@ Qm OYQO Q}F-=D "CU= x@U=Lt p@=k C} Qi
u@ Qm OYQO xm xOW XNWt w xOW |UQQ@ |D} RvDQ=t�|D} Qi |R=iwO |=yOqwi
u=R}t V}=Ri= xm CU= xOW C@=F "[26'25]OQ=O =yv; |m}v=mt X=wN Q@ |O=} R Q}F-=D
u=wD uOw@xDU@=w u}vJty "[27]OwW|t =yOqwi u}= |Q}PBh=]av= Vy=m Ea=@ u@ Qm
|Q=DWwv QO R}v =yR=i u@ Qm |vRw OYQO x@ |D} RvDQ=t |R=iwO |=yOqwi |DNUQ=m
swO |xrLQt QO '|D}=v}@�|D} Qi |R=iwO |=yOqwi |=Q@ "[25]CU= xOW u=}@ xS} w
=Q |m}t=v}O |@=} R=@ 'q=@ C} Qi |R=iwO |=yOqwi QO C}=v}@ R=i QO O=} R u@ Qm OwHw
|DNUQ=m |xOv}=Ri= w xOvy=m |=yQ=mwR=U swO |xrLQt QO ,=@} QkD 'OR=U|t pmWt
C} Qi |tHL QUm R= xrLQt u}= |DNUQ=m nvy; uOw@ pkDUt w xO}UQ pO=aD x@
x@ xDU@=w pw= |xrLQt |DNUQ=m xm Cio u=wD|t |rm Qw]x@ u}=Q@=v@ "OwW|t x}HwD
OYQO =} C}=v}@ s=mLDU= x@ xDU@=w swO |xrLQt |DNUQ=m w 'C}=v}@ |tHL QUm

"CU= u; u@ Qm

|Q}oxH}Dv
%CiQo xH}Dv u=wD|t xr=kt u}= QO xOWu=}@ |=yp}rLD w |@ QHD |=yQ=m T=U= Q@

CWwv=B
1. cup drawing.
2. etch

`@=vt
1. J.H. Hollomon. Tensile deformation. Trans AIME ;162:

268{90 (1945).
2. P. Ludwik, Elemente der Technologischen Mechanik,

Leipzig:Springer; p. 32 (1909).
3. H.W. Swift. J Mech Phys Solids ; 1:1{18 (1952).
4. S.N. Monteiro and R.E. Reed-Hill, Metal. Trans. 4, 1011-

1015 (1973).
5. S..J. Green, J.J. Langen, J.D. Leasia and W.H. Yang,

Metall. Trans.2,1813-1820 (1971).
6. H. Buhler and H W. Wagener Z. Metallk. 58,136{44

(1967).
7. J. Datsko .Material Properties and Manufacturing Pro-

cesses (New York: wiley) (1966).
8. J.M. Fitzpatrick and J. Mater. 3 977{82 (1968).

9. D.J. Drobnjak and J.G. Parr Metall. Trans. 1 759{65
(1970).

10. D. Lee . Metall. Trans. 1 1607{16 (1970).
11. C.M. Sellars and W.J. Tegart, McG . Int. Metall. Rev.

17,1{24 (1972).
12. L.F. Ramos, D.K. Matlock, G. Krauss: Metall. Trans. A,

10A.PP.259-261 (1979).
13. Z.Hiang, Z.Guan, and J.Lian: J. Mater. Sci., 28. p. 1814

(1993).
14. R.G. Davies: Metall. Trans. A, 9A, pp. 671-79 (1978).
15. Thomas Hoper. Shigeru Endo, Nobuyuki Ishikawa and

Koichi Osawa, ISIJ International, 39 , (3), pp. 288-294
(1999).

16. F.H. Samuel: Mater. Sci.Eng., 92, pp. L1-L4 (1987).
17. G.R. Speich and R.I. Miller: in Structure and Properties

of Dual Phase Steels, R.A.Kot and J.W. Morries, eds.,
AIME, New York, NY, p.145 (1979).

18. F.M. Al-Abbasi and James A. Nemes, Computational
Materials Science, In Press (2006).

19. A. Ekrami, Materials Letters, 59, Issue 16, pp. 2070-2074
(2005).

20. E. Isaac Samuel, B.K. Choudhary and K. Bhanu Sankara
Rao , Scripta Materialia, 46, Issue 7, pp. 507-512 (2002).

sDiy w pyJ |xQ=tW �h} QW 38



|t=
Qm=

Q@m=
|ra

wQw
BQ@m

==[
QOt

Lt 21. P. Rodriguez, Bulletin of Materials Science, 6, (4), p.
653 (1984).

22. P. Rodriguez Bull. Mater. Sci. 6, 653 (1984).
23. P.P. Data and K.A. Padmanabhan J. Mater. Process

Technol. 112, p.68 (2001).
24. A.S. Keh, Y. Nakada and W.C. Leslie, \Dynamic

strain aging in iron and steel" in Dislocation Dynamics,
McGraw-Hill, p. 381 (1968).

25. I.A. El-Sesy a, Z.M. El-Baradie , Materials Letters 57,
580-585 (2002).

26. T. Furukawa, H. Murikawa, H. Tukechi, in: R.A. Kot,
J.W. Morris (Eds.), Structure and Properties of Dual-
Phase Steels, AIME, New York, , pp. 281-303 (1979).

27. G.R. Speich, Fundamentals of Dual-Phase Steels, TMS-
AIME, New York, pp. 30-45 (1981).

sDiy w pyJ |xQ=tW �h} QW 39




