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Fig.3 Engineering stress-engineering strain curves of cold-rolled and annealed Ti-3Al-2.5V alloy at room-temperatures (a); enlarged view of the

dashed rectangle in Fig.3a (b); engineering stress-time curve of A700 and the corresponding DIC maps depicting the distribution of the

tensile strain (¢ ) fields on the sample surface at five representative points labeled as I to V during the stress plateau stage. the inset shows

an enlarged view within the time range of 110 s to 160 s (c); evolution of global strain over the full gauge length and the local strain at two

locations of P1 and P2 indicated in Fig.3c (the inset shows an enlarged view within the time range from 0 s to 160 s (d)); variation of tensile

strain rates as a function of time for the global strain and the local strain at P1 and P2 (e) (the black dashed boxes in Fig.3d and 3e indicate

the Liiders strain stages)™"
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Fig.4 Tensile stress-strain curves for selected Al specimens at RT™ (a); tensile engineering stress-strain curves of the Cu specimens with different

grain sizes after processing by HPT and annealing (the necking initiation points were marked by open square symbols)® (b); engineering

stress-strain curves of the ARB processed and annealed IF steel with different mean grain sizes ranging from 0.45 um to 12 pm®” (c);

tensile deformation curves of the Ti samples annealed at 500 °C for different time” (d)

WG AR 5 EORL IR TR 3 IR 22 5 e 57 i 1) 184 B RN A7, 3217
S AR JE IRAT o A8 B IRAZR - 4K 3 A4 UM i 4 Fe-
7.5Mn-1.5A1-0.2C (wt%) ', S5 5l 2H 2SR 0 AN T 22 i
178,00 2 A 2N R B0 S8 JE AT 9™ . P FR2H 21
TEARTEHT I B IR & AR IR, R —F K AEN RS
AR AHAZ FRILER AR AL, BV 75 R S B A AR AN A2 2 A%
HE AT A 2 e 1 F R . 30 3 55 58 (loading-
unloading-reloading, LUR) % B , S5 fl 2 23 1) 15 B /) 4 4%
INTRIZHEL W EE KA T2 1) GNDs 2R, M
AR AT% W), A LR AT A ST, GNDs E 25y
ATAE dis FAFIAR F2 , &8k 4 8 1) GNDs %5 BERAIC s JZ 2R
) GNDs WA ST /3 A AL d N dn AR S . 2
SER A R T GNDs 7= A2 A7 A1 35 50 o0 A BT e s
VRN DD T AEAG RE 7T, 30 Liders R2AZ 7= 4

Zr ERTIR , MG i dn b RS/ Tl SR R I
MREAT R AL TR IRAT Ao ARG T diobr R 32
B AW SURFIE (B AN 45 412 L IR SRR RN 5 5 55 L #4
BUBID T & A ¥ T 25 R RV REH - ek, Sk
FUFRFAE (A% B AT 38 i 1 4% GNDs 17 8] 43 A5 R AIE 1T
SRR JiE IR AT 9, A0 H BT AR doRiE 3 S e IRAT A

() 5 B FAISREL D S Sk RS 5 R S0 i AR AT N
AR A AL v R A3 2 R G AL
4.3 MEBREM

SR R RR e M N 5 R AR AR B A i A
R HABAR I R 77 5 A AR AR o B 55 R R AL R 5 &
GWEIRAT A . BB B IR 7775 A AR A = iR AN I 4
AR BT 7T 32 BEAE T AR NiTH R AE 2 & &7 2 b
R4S B AR AN BRI R R, TR IE SE N 6 R AH
A5 5 R ANE SR AR AT A AE R

NiTi JEARACAZ A 4 (I BB AT A AT 40 4 S FEFEBY
BT (D BLIRAR s MR T B, (20 B 055 K 5 IRPARAH
AR B, (3) Liiders .48 5 3 Ji5 1) 5 FG A4 & ) [ B A (4D
L [RARBEEARTE RN B TERT B (2O, B 5 5 IR AH
AR [ A 6 BT A 2R Laders B ARV & ) HU R 24
AR 38 0 45 8% B, Liiders *F- 4 14 2% , & 43 AN Ti#
HRBY B, B R 715 R 5 AR & AR 56 4 1) € M) HEF AR
A VR B (3) s R AR B — 2B N AR 10 %, By
BRI KT R KB, mEESESENNE (D).
TEAFE R, BIE Liiders 7 & 45 8, NiTi & & 7L
— R AR AR B ICAA, IX RN ) R I AR AR 1 58



. 2646 W] B RS TR

555 %

JRAFAEN G RN, FE AR 584 5 Liders ‘P & & R F D .
DIC H AR B UM 7R 7 NiTi & 75N 1iF K D Kk
B BRI 7125247 R B B AR AR REAES . G B Sa T, R L
R FEH, NIiTI A 4 7E 2 360 MPa . ) %1 R £ 8L —
AR ) Liiders A5 6, N AR5 B 298 1%~7% , 15 M.
-G M BAFAEN ) B AR TEARRE MG . (R 2
Hh, AR AR (14 43 AT RS Ak 1] Sb BT, Liiders 77 7E
177 s BT B IT G W A P A 4l ) 7 & , 76 750 s BT 9
ZBERAFEMAREEBL . [FIWT, 7 Bl Sc B BSR4 73 A
S AL B A, A8 ) B ) 2 B R T B2 BRI B19' 5 K
PRARAZ , ¢4 B AH B 77 1a) A 1) B 7] 82 4% DA S 30 1y 1 A
o HRAE A 1%~3% I, Liders 7 LA AL AT 3
JiE o B AR K, £E BN Liders 71 A #5 HU B0 T 7 DA
SITBTYIRIAR o SR 1 B ) AR 2 5] 2 S 1 T N 1) 25
R, AR IR B SHE R, fid R Liders 73 X . X484y
SCAEARAE P A 1) 22 5 B, ELBY DD R AR 5 [l AH s o X
TR ) 4 32 5 TP AT BR 2 [t 2 77 A A I 1) B 1)
A (P SeD) , IX R A2 A5 A DA K 93 52 5 TR) R 2 T 1)

W EE A BT N AR AL, B PR TR ) AR A R
Li 2507058 1 %6} NiTi & 4 Luders 328 7 & ) 8) &
RS HTHE T — PR FINLHIE AL . NiTi & &8 )5
Rl TR AA A AR fish i Jrd 308 o7 A% ok e R (0 92 7 T % W]
1£2.23x107 ™), %W AR 570 i TR AFARIG AL A7 7% 3
o BN AR AR I SR T I IR i R SR AR U

500t Singg:;gders Brancll;;(;ldlﬁders a
1 2 4 7 9 13
£ 400}
s
2 I il
= 3001 3) (5) (6) (8) @0y (2
wn
E
E 2001 o)
Zo L
Ve ©©
00 1 2 3 4 5 6 7 8

Nominal Strain%
Single liiders band

([T

Branched liiders band

2 SIS I A AR T 2R A T S AR WS AR B RS IR AR
%, br & Liders BB TE G

RN RN B FAR AR AN ) AN 82 IR AT N 5 8 5
Ry IRARAHAR B YA 5%, FEA T 52 45 T A4 B IR AH 11
2 g PSP, Wang 48R H DIC A1 41 Ak #4 &b B
(infrared thermal processing, ITP)%5F Beiff 7 7 XUAHZH 41
H4f 4N Fe-7Mn-0.14C-0.23Si (wt% ) 7E $ 4 i 7 r A i 45
JE RIS BB 1 E R TR AR . BN PR N T
10 pm FR2k 3 A4 RN B IR P AHZH 21 . Liiders i 1 J67E 1
FE R A8 H XIRIEAZ , 12 DX R i AR I DL 12 s
R JE BRAR 7x 107 s7 (194 28 1 38 KR AIE , B )5 Liiders 77 LA
L T2 236 [ O A DI i o XS A S A 2 T it 2
MR 25 R R, Liders #4 & X 80U AE T 0 35 (10 8. )
R ARAEAE

7 40 & P R 4N Fe-7.5Mn-1.5A1-0.2C (wt%) ™, i
FLAHAL 51 A BN T3 A BN 2= it ik B AR SR A I R s 5
W RV 5 I 715 B PR AR AR W] A RUCHE T JR) 3 AR T [X 4k
FR N T AE AL E 7 3 o AR A 5 0 Bk RN 2 T
155 5 BN A PN, SR BN Liiders 7 ABCRE X 35 7] 45
WIXIE LY &, AR A BRI RAST- &

H 474 Fe-10Mn-0.05C-1.63 Al (wt% )£ 600 F1650 C
IR 6 h JF 25, 43 59145 21 TA600 AT TA650 W5 Fi iRk £ , 1)
B R ZR RN R AR B IR ZH N . TR WIS &
5l 2 36% F140%. 1B IR FE ) 2 i 5 2 B IR A B 1Y

177s 178s  187s 225s 275s 34ls 342s 350s  37ls b

I

386s  390s  430s  485s  560s 605s  665s

xl_

177s  225s 275s 34ls 371ls 430s 485s 560s 6055 750 7,/%
9 g X ol » vl u» 0'

L

P'5 NiTi i 5ANF153 32 Liiders 5 A TERFAE < 82 /3-8 4% #H 2K 75 Liiders 7 T2 BAN T J et 72 o, Jal 1] 17 46 47 I3 FRF 13 28 A0 JRARE « oz fek 7 785 K

B (AR ARAR I P2 Hh NTTi AR A B0 AR (3 £
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Fig.6 Nominal stress-strain curves of the UFG austenitic stainless steel specimens and corresponding tensile strains (e ) maps obtained by DIC

/,=0.31
5 pm

analysis at 25 and 200 °C (a, ¢); SEM image of the gauge section of the specimen after tensile test at room temperature at a strain of 0.2 and

corresponding EBSD phase maps obtained within the Liiders band (b); SEM image of the gauge section near fracture surface of the

specimen after tensile test at 200 °C and corresponding EBSD phase maps within the necked region! (d)
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Research Progress on Room-Temperature Discontinuous Yielding Behavior of
Metal Materials

Fan Yurong, Xue Xiangyi, Lai Minjie, Li Jinshan, Luo Ting
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Discontinuous yielding of metal materials during room-temperature deformation is a critical scientific issue that significantly affects
their mechanical properties and application safety. This review summarized recent research advancements in this field, with a focus on the
characteristics, influencing factors, and underlying mechanisms of discontinuous yielding. The discontinuous yielding phenomenon was mainly
characterized by a yield drop and a stress plateau on the stress-strain curve. Results show that microstructural characteristics such as alloy
composition, degree of recrystallization, grain size and morphology, as well as phase composition and stability, serve as primary factors
influencing discontinuous yielding. These factors affect the yielding behavior by regulating dislocation movement and deformation mechanisms.
Furthermore, the intrinsic relationship among discontinuous yielding, room-temperature deformation mechanism, and the work hardening
behavior in metallic materials was explored. Based on current research, future studies should focus on the microstructure regulation, alloy design,
deformation mechanisms, and the development of constitutive models to deepen the understanding of discontinuous yielding and to provide a
foundation for optimizing material properties.
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