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Effects of Multiple Heat Treatment Times on Microstructure and
Mechanical Properties of ZTA1S Alloy

JIA Zhi-wei'*?, FENG Zhi-hua"*", WANG Hong-hong'*>, NAN Hai'*”,

( 1. Baimtec Material Co., Ltd., Beijing 100095, China; 2. Beijing Institute of Aeronautical Materials, Beijing 100095, China;
3. Beijing Engineering Research Center of Advanced Titanium Alloy Precision Forming Technology, Beijing 100095, China)

ABSTRACT: The paper aims to study effects of 5 times of multiple heat treatment on microstructures and mechanical proper-
ties of ZTA1S5 alloy. ZTA15 alloy castings and samples were prepared by investment casting method. Five times of cycling heat
treatment were carried out after ZTA15 alloy samples were treated once by HIP. Microstructure evolution and properties of
ZTA15 alloy under the conditions of HIP and heat treatment as well as influences of room temperature and high temperature of
400 C were analyzed and compared. With the increase of heat treatment times, the grain became round. During the multiple
heating in (a+p) region, the a plates were separated into small segments and became coarser. The microstructures changed from
typical widmannstatten structure to basketweave structure and became more stable. The performance of room-temperature
slightly decreased but the mechanical properties at 400 ‘C were almost equally with that in HIP state. Mechanical properties of
ZTA15 alloy on room-temperature conform to the requirement of R, >885 MPa, Rpg,>785 MPa, 4>5%, Z>12%. Mechanical
properties of ZTA15 alloy on 400 C meet the requirement of R,,;>622 MPa, A>10%. They can provide data support for thermal
correction of casting.
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ZTALS 540iH T2 BT2001 $h 54", H4
SN Ti-6A1-2Zr-1Mo-1V, J& T 5 Al 2453t o 1%k
H4, HA RIEE T AR . BIErERE LS T2
PERE. ZTALS Aa =R 12APERES ZTC4 A4,
1£ 350 ~ 500 CHY, H&mEHE ST ZTC4 54, i
AP B B 1 H AR KT R L ARG R R (HIP) A e
PUCPET N, ZTALS S48 In s vaET
LR HASAE KR, B T L. S
BT PRSI iR AR,

BB BB ARSZ E R AR E I, HobERE S
WAk, Fan B, VrE s BT ORI AR A
&, TR T B BB A 415 S AR RE Y
SO 122 KA HERE AT JHE RUER & SN 5 1 IR R
T AR P F A v, FBEE R AR = i A b B
REFEARARIE | 75 B a8 220K i R A BRI A T 4005 1 i
PASTE [, PR RS B, RIS )2 e
LRI 400 CHAAPMEREIRFRELR, Wik, SCdimit
WL 920 C g abBixT ZTALS & a8k
PEREISE IR, B R R IE R R AR S8, )
ik LA XHZ A AL T I A P S

1 LW HE

ZTALS &4 # 5t IREE 1 FTs AV B R4 7
B S B 510 SR T BN 2 55 38 7 VA R BUE | i
1 Y,0; T2 BPEHRT ZrO, 35 J2 M RHE & A5E . B 1R 5%
R S5 i A R AN B T R AR AL | 4R FLER
o HEEE T ZSE00: IR (920+20) C,
WESJE S 110~140 MPa, AR H] 2.0~2.5 h, B4
HZE 300 CLARIEHP 2% B0 A2 B K
& A S5 G HE 7 B AR I, IR R B
(920+20) C, f#¥& 1.5~2.0 h, BEY¥¥EEIZE 300 CLL
TIEHP R

KAEE A @15 mmx120 mm iR HE , B85 1 [7) 44
GG, 7E(920£20) CiRJGREET, 3 5lfE iR
K1, 2, 3, 4, 5. AN T AR ERLE S, 208
GB/T 228.1 F1 GB/T 4338 F5 i 47 % I Al 5 I
400 C Ji2gPkfedif . A HF+HNOs+H,0
(RFREER 1010 7) iR, et Wi
T HEAT 2 AN B A 2R . 7E 20 Fl 400 CF,
ZTALS &4 12 PEREFRpR Bk WL 2.

®1 ZTAMS E&UENS (RESFH)
Tab.1 Chemical composition of ZTA1S alloy (mass fraction) %
— Al Zr Y% Mo C Fe Si 0 N H R
i
755468 1525 0825  0.5-2.0 <0.13 <0.30 <0.15 =0.16 =<0.05 =0.015 <0.30
®2 ZTAS & NFMHREIERER
Tab.2 Mechanical property requirement of ZTA1S alloy
IR/ C YL 2/ MPa Jit A58 /M Pa /% W2 R/ %
20 >885 >785 >5 >12
400 >622 >10
. Al SR, [FEINA R PEICR Ze # B 1R
2 ZWHERGHMW FETCH Mo, V. (4 & I HEE A FFIR I, JF LR
01 L4 e e I T AR S PTG AR TERE, ATAE 500 C
: - DU AR P BOPR I Y ZTALS SR BRI T A 4y
ZTAIS KB &R TIE o BG4 Wit a faEITR b1, 45RIE 3.
£33 ZTAMSUZERSWRNER (RESH)
Tab.3 Testing result for composition of ZTA15 (mass fraction) %
%5 Al \Y% Zr Mo Fe Si C N H 0
1 6.46 2.16 1.98 1.98 0.03 0.07 0.023 0.003 0.005 0.11
2 6.67 2.13 1.81 1.88 0.03 0.05 0.039 0.012 0.005 0.13
3 6.71 2.08 1.95 2.03 0.04 0.04 0.020 0.007 0.006 0.13
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Fig.2 Macrostructure of ZTA15 alloy through HIP and multiple heat treatment
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