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Fig.1 Variation of mechanical properties of clad plates with various rolling reduction ratios
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Table 1 True strain of each constituent layer at various rolling reduction ratios

JETF#R RS/ ~C BRIZATEAL/% R | BRI/ %
38% 420 6.3 36.6 38.8
52% 420 6.7 41.6 60.65
65% 420 8.3 442 754
76% 420 55.6 83.7 78.1



Advanced Forming of Lightweight Alloys ﬁﬁﬁﬁ%i&m%

GBS G RN L, JET
Ry 38% I, Ti/Al Il AUMg 5t 1fi 3
BV EL J2 ) S FRE O , 150 1] b o
TR AV B AS A | MELUE B e o
g R RN 52% i, B F AR
LR AR , 2 BB I B b5, ML
WG IR IR i A, S G B iR
Fro BN E 2 65% )5,
Al/Mg 51 H B E R, T R S R ALK
Wi A 25 K, T T/ AL AT AR5 R0 X
FE, UITE = Z BT, AUMg #t
T B S 7E i FE R 3R R S B S
H o HIRNTE T8 )2 552288 U
PR, HAERRE T = T H S K
Az ORI SRR B, DA (2 1A S 18 )
B STV 8T ETHER
76% B, Ti/Al 5 18 AL 52 3L EH 5 0%
TRARE R , Al/Mg FE 18 B 95 TR 1 —
A G [A] I AT o ] J2 7 R A8 A
R R A R B 2414 A Mg B4k,
Ul R ZL AV I 2 S G B T S I
HLBHG A 545 AR .

WL 2N A N S R ST ARy uaib)
SEm AN [RL S 2210 TY/ALFT AV/Mg
ST EDS 2434 40 b, 9 H U= R
FEASE AN 3 fitm . Bl TR %

FH 38% 34 % 76%, 2R AL G R Y
BRI RS, HoR B
TCREBTH U] 420 °CREL R
TR AR A YT A . TVALSY
T B2 R 2.5 pm B9 2 4.1 pm,
AUMg S HUZ R H 4.7 pm 3 2
6.9 um, R E T3t 5 ek 75
WG LY, Hob, AuMg By~
R R LR T Ti/ AL, i
i VA I O =) S N A P
(A SB AR T AR 1 S AL ISR B, sk
T BOHGEY #UER, B, 2
(AR T RS A T 7 RO R e
IREEE Ak,
223 B RAT A 54T

i3 SEM Wt FTJE 5 A EDS T 45
50T T ARTR R T 2R 14 T/AVMg &
BRI RAAT R, A ALK 4 f
e BEE TR H 38% 2 & 76%,
W 24 4% i AL/Mg ST 2 3 1) AL
[) )22 NI AL | S ps = e St T 02
B AR N RIZ IS U 2. R
3R 38% I, AR LW i 55 )98
PR SR ; EDS 18 14 s Mg %
PR T 11 A Mg TG 3k 32, Ti B4
W 1 L ALTGER R 3, Ud B R 85 X

(a) 38%

Ti

(b) 52%

(¢) 65%

(d) 76%
B2 AREHETEHNESWAERIR

Fig.2 Interfacial morphologies of clad plates with various rolling reduction ratios
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various rolling reduction ratios
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Fig.4 Fracture morphologies and EDS elemental distribution maps on Mg-side and Ti-side of clad plates with various rolling reduction ratios
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Fig.6 Grain morphology evolution of Mg matrix near interfaces of clad plates with various rolling reduction ratios
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Response Mechanisms of Ti/Al/Mg Clad Plates via Rolling Reduction Ratio
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[ABSTRACT]

The mechanisms through which rolling reduction ratio modulates the interfacial bonding strength and

strength — ductility synergy of Ti/Al/Mg clad plates were systematically investigated. Ti/Al/Mg clad plates with various

rolling reduction ratios were fabricated via hot rolling at 420 °C. Combined with interfacial microstructure observation,

elemental distribution characterization, grain structure analysis, as well as room-temperature shear and tensile mechanical

tests, the influences of rolling reduction ratio on interfacial bonding behavior, microstructural evolution and mechanical
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response were clarified. The results reveal that excessively low reduction ratio causes weak metallurgical interfacial
bonding, while overly high reduction ratio triggers shear localization within the Mg layer and consequently brittle fracture.
The rolling reduction ratio of 65% is determined as the optimal process parameter; under this condition, the clad plate
exhibits a shear strength of 72 MPa, ultimate tensile strength of 332 MPa and elongation of 14.2%, realizing the optimal
matching of interfacial bonding performance and strength—ductility. The elevation of interfacial bonding strength originates
from the evolution of interlocking mechanical meshing structure at Al/Mg interface, thickened elemental diffusion layer
and shifted tensile-shear failure path. The improvement in comprehensive mechanical properties stems from the synergistic
contributions of grain refinement on both sides of the Al/Mg interface, residual local stored energy inside Mg layer and
enhanced interfacial load transfer capacity. This work lays a theoretical foundation for the rolling process optimization of
lightweight Ti/Al/Mg laminated composite plates.
Keywords: Ti/Al/Mg clad plates; Rolling reduction ratio; Al/Mg interface; Interfacial bonding strength;
Mechanical properties
(i * %)

20264535695 55 18] - AL HELAR 73



