F ok X % F R(BARIZER) 2026 4F 25 47 55 2 WICRES 226 WD
JOURNAL OF NORTH UNIVERSITY OF CHINA (NATURAL SCIENCE EDITION ) Vol.47 No.2 2026(Sum No. 226)

XEHRS: 1673-3193(2026>02-0164-07 J. North Univ. China, Nat. Sci. Ed., 2026, 47(2): 164-170.

[ B 2 Ab I X TC4 X & & B il 40 4R K [ BE R =2 0

}g]Z H]&‘Liflb 1,2,3, ?{j&:}:}] 1,2,3 , —?%}‘%Jé 1,2,3* , ;‘;Ig ré__‘-%\ 1,2,3’ ﬂrat:ffz 1,2,3,4*
. pdbkest ARbRE S TR, Iipd KJFR 0300515
2. hAE RS BRI AR /B AR R T DR R GF G, 1lipg RJE 030051
3. bR B b R BE 5 s St R L P E N AL, P KU 030051
4. b atRHE R L athRE N TR RS R A e, dbat 100083)
i E: ONTHRE LR TCA G 40 TN FHYE R, 75 2ok i e L A U e . AR SCLASR
A TCARKE & st 4, DARALILIREEIC A5 B bR, 850 4 A0 W . 4530 i W A O S 4 2 3
A, GE ZE IR SZE IR SR RE . RGEMTSE T 920 °C(40 min) [EEALFG K S | 2598 L e = RA s
2, IKIKE AR 500 “C(3 h) 550 “C(3 h) ., 600 °C(3 h)A [ ik B IRk Ak B0 45 4 WA di 40 ) Ty 2 M e iy
MR, Z5REM . FIER AN A S AL R E , SRR IE RS A o M+ R 2 o MR IS A
21, LRa J12E v Re m i s KV TV i W B A5O BE R T, IRAE o AN T 2 o AR HTRLAL . R RIEE RS K
550 “CHEALIF R . £ 920 °C(40 min) 7K ¥ Hl 550 “C(3 W BB 3S , A 4 S23 1 5 3 55 98 1k i) A A DT
B, Hrhiss ik E] 1 022 MPa, fEMFSGRE] 1350, ABIEIAE T TCABK & & BE I R T EHE, Rix
B & A BUERE AR S AR PR T 2 S it T HAR B S 25 F S Al 5.

R TCABKA S BV, WAAEH; RS A rEat

hESES: T3l CERARIAAD : A doi: 10. 62756/jnuc. issn. 1673-3193. 2025. 10. 0003
Sl ORI, B, WG, 55 AN AAE B TCABRG 6 WA SUNERERY R [ T]. rhdbRey
AR CASRBIERD L 2026, 47(2): 164-170.

YAN Xiaokun, LI Jiaxiang, DONG Ruifeng, et al. Effect of solution aging treatment on the microstructure and
properties of TC4 titanium alloy[J]. Journal of North University of China(Natural Science Edition), 2026, 47(2):
164-170.

Effect of Solution Aging Treatment on the Microstructure and

Properties of TC4 Titanium Alloy

YAN Xiaokun"*?, LI Jiaxiang"**, DONG Ruifeng"**, GUO Yumo"**, ZHAO Yuhong"***

(1. School of Materials Science and Engineering, North University of China, Taiyuan 030051, China;
2. MOE Jointly Collaborative Innovation Center for High-Performance Al/Mg Based Materials,
North University of China, Taiyuan 030051, China;
3. Shanxi Key Laboratory of Intelligent Casting and Advanced Forming for New Materials,

North University of China, Taiyuan 030051, China;

4. Beijing Advanced Innovation Center for Materials Genome Engineering, University of Science and

Technology Beijing, Beijing 100083, China)
Abstract: In order to expand engineering application ranges of TC4 titanium alloy with a=+£ dual-phase, its

microstructure and mechanical properties need to be precisely controlled. Taking forged TC4 as the research

i BHE: 2025-10-09
EEWA : ILVE4 F AP H (202202050201014)
PEE RIS : TUIRIR(2000— ), B, -1AE, F2NFER R ER G S AL I | 1 80-MERE IR 5T
*BIEIEE : WEIE(1989—), B, R, T4, E2MNFHR ARG ST M LPERRIEFEEIE . E-mail : drf9527@nuc.edu.cn,
TR (1974—), 2, 282, W1, 2N GPHL RS /WS U A/ T2 B At e PEREA (4 @ 1Y St Jin T R il £ 5
6] o AR WL O AL B 53 B TR A5 I AUFSE » E-mail: zhaoyuhong@nuc.edu.cn.,



CR 226 1) VAT TR TCA B2 4 5 BALE R PERE S B 165

object, this study aims to optimize its strength-plasticity synergy. Systematically investigated were the effects
of three cooling methods (water cooling, air cooling, and furnace cooling) following solution treatment at 920 “C
(40 min), as well as aging treatments at 500 C, 550 “C, and 600 “C for 3 h after water-cooled solution
treatment, on the alloy’s microstructure and mechanical properties. Microstructural evolution was observed
using optical microscopy (OM) and scanning electron microscopy (SEM)D, while mechanical properties were
characterized via room-temperature tensile tests. The results indicate that solution cooling significantly
influences the alloy’s microstructure. Air cooling induces a stable bimodal microstructure composed of equiaxed
primary « grains and lamellar & phases, endowing the alloy with optimal comprehensive mechanical properties.
After water-cooled solution treatment, secondary @ phases and lamellar « grains gradually coarsen with
increasing aging temperature, accompanied by an expansion of the interlamellar spacing. Among these, 550 ‘C
is identified as the optimal aging temperature. The alloy achieves the best strength-plasticity balance after
combined treatment at 920 °‘C (40 min) water cooling followed by 550 “C(3 h) aging, with an ultimate tensile
strength of 1022 MPa and an elongation of 13%. This study clarifies the optimal solution and aging parameters
for forged TC4, and provides reliable technical references and guidance for microstructure-property regulation
and heat treatment process formulation in practical engineering.

Key words: TC4 titanium alloy; solution treatment; aging treatment; microstructure; mechanical properties
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