Jul. 2026 PR TE A B 4
Vol. 46 No. 7 SPECIAL CASTING & NONFERROUS ALLOYS

XU &2 AL 45 44 Al-Zn & & BY R 25 A 72 ) & A A R 1E RE

8" BREE'"
(1. Z2ME T RFHHAFE TRFR, 2N 730050;2. ZMNE IR FEFEERAEA B LRI ERARNER
TEEBE,Z N 730050)

t

MR-GEMRE

4

W OE Nl B ORI A ) Al-Zn A & BFSE T AR R AR B Zr B i S DR IR E XS AL-30Zn G A& A AU . £ 1023 KT
JIA 0.3% S 4040, FED I Ze 3 F 943 KARIRBEEE , sl A3 08 R 4l Ak St 2R0kE o 2 R[] et i) 2 (31 25 26 3L A0 b 3L fih 28 OIS 4% , 75
B W) AE a- AUBIURE S — YR B ] 20 20 ) 2 [ A5 A 252 RE . ORI 30 min N 58 G Ve BE SR AL, HUBLsR B2 (3252 5) MPa, Jui IR 58 2 2
(205£3) MPa, i K25 7.9% £0.5% . 7E 673 KFFAT 57 i [ 7 b FLAE T 38 50 A0 249750 Lt B IR0IR o AR e O (2 B3 30 2 [T A8 U 41 481
SRR )R L W1AE - AL ERL By — UK BE T 210 USRI B T, o AR A, UK BB 1] DX LA W A1 20, S 0T AE - AL b REAS Ji0 R XU 25 48 44
i 1L 4 SR AL RO AR DX IR B ) 4 R IR T T & 4 25 B 1 Mg L PR B K (360 5) MPa, JE il 58 & 2 (2554 4) MPa, filt %
HT7.7%+0.4%.

K@ Al-Zn G4 AR BOE A4S ERE o B N T

FESES TG146.21;TG249.9 XEAFRERD A DOT:10.15980/].t222. T 20250042

Thixoforming Preparation, Microstructure and Properties of Bimodal Grained Al-Zn
Alloys
NIU Zibin"*, CHEN Tijun"*

(1.School of Materials Science and Engineering, l.anzhou University of Technology,Lanzhou 730050; 2.State
Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology,
Lanzhou 730050)

Abstract: To prepare an aluminum-zinc alloy with a bimodal grain structure, influence of refiner addition temperature,
Zr content, and pouring temperature on the microstructure of Al-30Zn alloy was investigated. After adding 0.3% Zr at
1 023 K and cold pouring at 943 K, an excellent non-dendritic slurry was successfully prepared, which was transformed
into a semi-solid ingot composed of primary a-Al particles and secondary solidification structures through followed by
semi-solid isothermal heat treatment for different holding time thixoforming die casting. Optimal comprehensive perfor-
mance was achieved with holding time of 30 min, resulting in a tensile strength of (3255) MPa, yield strength of
(2054=3) MPa,and elongation of 7.9% +0.5% .A short-time solution treatment was conducted at 673 K to achieve uni-
form elemental distribution and dissolution of network » phase at grain boundaries while retaining partial semi-solid
forming structure.Under short insulation, the primary a-Al grains and secondary solidification structures undergoe little
vigorous growth, » phase is dissolved, and fine-grained structure is formed in the secondary solidification zone to gener-
ate a typical bimodal structure with primary a-Al grains. The comprehensive mechanical properties of the alloy are sig-
nificantly enhanced through fine-grained structure boundary strengthening and synergy of fine and coarse grain zones,
where the tensile strength, yield strength and elongation reach (360+£5) MPa, (25544) MPa, and 7.7% +0.4%,

respectively.
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3) MPa, fff K 2 H 7.9% +0.5% . >4 & 4 I 8] &8 oF
30 min J7 , W1 2E a-AlfhobL A IR KB &, A R Ak, 5
RS R NG T VA g AR R
AR .

(3D fih 48 B R 4 673 K 28 52k Jai isf 0] A9 1 3 b B
I a- AL fb R B — R BE 20 200 el KK TR

AV i, A2 K B 1 X T AR T 28 SCBA B B 40 d 2L 2, &
WIAE a-ALSSRLIE BT BT (1 R AU 25 4 o AU 45 44
AT S 2 2 Y A SR AR AR R DL RCREL L X TR
DrEE RS A S MR A A R BIR R TH . T
$r o Bk E] (360 5) MPa, i il 58 & & (255+4) MPa,
KRR N T7.7% +0.4% .,
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