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Abstract: Post-roll annealing study on TA1/TC4 composite plates prepared by corrugated rolling was carried out, and the mechanism of
the role of annealing temperature on the deformation failure behavior of corrugated hot-rolled TA1/TC4 composite plates was investigated
by tensile, tensile shear tests and the interface microstructure characterization. The results show that the static recovery degree of compos-
ite plates substrate is low at low temperature annealing (350-450 °C ), the work hardening phenomenon in composite plates is still obvi-
ous, resulting in the enhance of toughness and plasticity ability of composite plates is not obvious, with the increase of annealing tempera-
ture, the plasticity of composite plates improves obviously. When the annealing temperature is higher than 500 °C, the tensile and shear

properties of composite plate decline obviously, which has adverse effects on the comprehensive mechanical properties of composite plates.
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Mechanical performance test results show that under the annealing condition of 500 C and 1 h, the comprehensive mechanical properties of

composite plates are the best with the yield strength of 802. 3 MPa, shear strength of 366. 54 MPa, and the elongation is close to 10. 5%.
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Fig. 1 SEM characterization results of bonding interface of “corrugated+flat” rolled TA1/TC4 composite plates at different annealing temperatures
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Fig. 2 Interfacial EDS line scanning results of “corrugated+f{lat” rolled TA1/TC4 composite plates at different annealing temperatures
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Fig. 3 Nominal stress-nominal strain curves (a) and tensile property parameters (b) of “corrugated+flat” rolled TA1/TC4 composite

plates at different annealing temperatures

fedg/N, HPIONFE R S8 P O P A, R & A
MW g (K 4), iR IR BE AR 2 T 2
500 °C, A JE RGEEREARE 802. 3 MPa, K
KBTI E 10. 5% A4, B A B R
SRR G (K 4), SRR ER T2 550
BF, AR JE AR R S — 2 R & 778.2 MPa,
HECRIET 2 12. 3%, 2B KRR TEE 600 °C 1,
JiE B 58 BE i 2 IR &= 703.1 MPa, %54 & 3a
600 °C X1 A1 7 - AF f 2 vl 61, TC4 ML AR i
KRN 9% LA, TAL M SRR R R 13.9% A&
i, PSR IEVE DR TEAE 22, IR 4 Fh AT DL 2|
IRTATOE p=S1le 38

SEREY], WA RIRENF S, TAL/TC4 &
AU R B R R, RN R E T
IVEAR I R 15 B FE, 7E 450 C BURIRE T,
TA1/TC4 &AM i IR 5 B A R A (b Rk,
PRI 7 £50 1 = i PR A A e L A R b i T
TG, (R IEAR KR REA R 2B E A i
PERIERAY Y A1), M R AR, R R R
2500 CH, EEMRMERG2I] BT, gz
PFHEEE, TASSCGEE AR TS, b
ERERS, FEEAHREM, Hid 500 €5,
I 1 AR LB T O ) 4 i S A 1 ] A R R A 2
BR, NFFEEWAELTH,
2.2 hfRETORSR

Kl 4 NE AR KGR T TAL/TCA EH
WAL TS, B A0, SRR AR R AR R
JE R 400 CHE, Z5AREBTTEMAMN, wHES
WA E RIF a5 A M4, HYEEA S E

500 CH, AREEHAO, HETHREZE 600 C, %

FUME, w4 R it 2, 518 3a s
s R &, Bol DI B gR s, pEE R kR
JERTHE, TAL ZEERM & TC4 kA 400 ) 35145 P15
R BRI, LA e T 3R T B R R Y B T
PIH BT 2P YRR AR, 10 B LA YA M 8 45 21 BH
PTF, YiE KGREE N 500 CHE, B TCA 0UH) 5 i
RGTFIGRBEARXI AR, B As/b, H TAL MGG
PR — SO AN B RRAE i BT A AR (B A X A /D |
VERALEIZIE IR & F T, TAL Ml hn TR fb B % 15
MG, M EAFRSIRE, Z AR RN,
MR ER TR 600 CHF, TC4 F1 TA1 )55 Kt
WREERIW AR K, SAPEE W, Bl A IR KO R
2 500~600 °C, W] LLA& B TAL 45 B & 1) 851 45
ML AWM B RDERRNZERN, BREA
MR AR YAPEBE 152 TAT )35 1R 98 4 11 725 1k 5% i 45
Ko

ST SR B AR, AT LUK B, SR LA L
AHRER TCA MWT 1 EEA W SE Rl i) s 2 55, TAL A
AR AR B G B, BT R IR AR 2 AE 900 C,
449 K TR MR l4, TAL W& A T RIZL %
PRSI, SO TREfE ™5, W7 1A T 2R
TEANH . 2438 RN 400 °C R, TC4 M4/ 5 8L
ORI AT, TAL 00 ) 5 B S T AL R
FRACHE DL A B 15 o 55 i BT 24 R AE 4 ) Dy 11
FROER SELHISHE, Sarid o —8, 2 46mm
IRPERE A I 4T, X & TAL/TC4 AR
(R B, 7 — Ry 7% 1 2 76 b AR kTR BE DX [R] P R
A A BT R



552 1 gk MG A IR JGREEXT TA1/TC4 P 8UELE A 127 RE S Ao ZH 21 1 52 i) 199
TC4(500X)

50X TAI1(500 X)

25°C
400 C
River
Patterns
Cleavage
steps
500 C ‘
600 C

i Microscopic

dimple

Equiaxial
dimple

Equiaxial
dimple

Equiaxial
dimple

Tremendous

dimple

K4 “Pe+F" 5L TAL/TCA ZEMRAEA R JREE T Shr il HE AR

Fig. 4 Tensile fracture morphologies of “corrugated+flat” rolled TA1/TC4 composite plates at different annealing temperatures
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