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Effects of Caliber Rolling on Microstructure and Behavior of AZ91D Alloys With Y
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sity of Technology, Tianjin 300130)

Abstract: AZ91D alloy with 0.5% (mass fraction) yttrium addition was successfully prepared using various caliber
rolling processes, and the microstructure evolution, mechanical properties, and corrosion resistance were compara-
tively investigated. The results reveal that the grain is significantly refined after trace yttrium addition combined with
caliber rolling, and specimens subjected to high-temperature and low-speed rolling exhibit desirable mechanical proper-
ties, where the yield strength, tensile strength and elongation are 343 MPa, 421 MPa, and 6.9% , respectively. The
enhancement in mechanical properties is attributed to synergy of melt purification by Y, grain refinement, solid solu-
tion, and formation of intermetallic compounds. However, the as-rolled alloy presents poor corrosion resistance,
which arises from the galvanic corrosion caused by precipitation of £ phase during deformation, while defects such as
dislocation accumulation resulting from caliber rolling deformation also enhance the corrosion susceptibility.
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Tab.1 Caliber rolling parameters of alloys
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Fig.1 Schematic diagram of caliber rolling equipment
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Fig.2 Schematic diagram of tensile specimen dimensions
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Fig.3 Microstructure of as-rolled AZ91D and AZW910 alloys under various rolling conditions
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Fig.4 XRD patterns of alloys after solid solution and caliber rolling
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Fig.5 Engineering stress-strain curves of AZ91D and AZW910 alloys in as-cast and as-rolled condition at room temperature

1553



Frfp il MR (05 &

2026 4EE 46 55 10 ¥

A S HER 2 AT (A S 8L A AL R T e
GENFEHRREN AR, WM E &M A &L
M, RS R SR AR E 2R B/N, mTY
VRO ARG, L A ) [ SR A RTS8 k5 e AN
P A A 0 2 i A Bl E X B Rl T2 FL
() F1 24 PERE , & B fep I R 100 it B O X R
5 = B2 W R T YA o1 | R A N T
F2E Ve AT B

& 6 Jp A FEPRAS T AZ91D Fl AZW 910 4 4 (1 7 fif
Wi T IE S . Hh I 6a R EL 6d AT L, PR B S A AT 1
TH] 35 A7 FE R 24 80, W 11 32 2 py R R ) 5 RS A e B T
A, RN A Wi 2L, b AZ9ID &

o .

i AR e 4 L

P0G A A LI

(d)AZW910, %4

R2 AZIIDFNAZWIOSHEEFMALFETHER S F 6
Tab.2 Mechanical properties of AZ91D and AZW910 alloys in

as-cast and as-rolled states at room temperature
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Fig.6 Fracture morphologies of AZ91D and AZW910 alloys under various conditions
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