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Effect of f solution treatment on morphology and
mechanical properties of TC21 alloy
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Abstract: The equiaxed TC21 alloy samples were f solution treated, followed by a/f solution treatment and then aged at
low temperature. The effect of § heat treatment cooling rate and temperature of o/f heat treatment on the morphology of
TC21 alloy was analyzed. The results show that higher cooling rate of # heat treatment leads to the shrinking of platelet o
phase, in the o/ heat treatment process. It is also confirmed that lower o/f heat treatment temperature, after the same beta
heat treatment process, results in the decrease of width and increase of the content of platelet o phase. After optimized
triplex heat treatment (960 °C, 1 h, FC)+890 °C, 1 h, AC)+(620 °C, 6 h, AC), the strength, plasticity and fracture
toughness match well, indicating that the triplex heat treatment can improve the synthetical mechanical properties of
TC21 alloy.

Key words: § solution treatment; TC21 alloy; cooling rate; matching of strength and fracture toughness

TC21 BRG a2 TE A B BB E AR

RECRIEEHZAM A M. Bl g A FEXT

BRI PR ER A G, EATEISRE(L 100 MPa). EHIE
(70 MPa-m"?) Rl 5 I () 54 80P i 3 R (da/dN) 25 4
0 R BLGRA R A £ T EHE %
ARG, FEERERE SRR R,
FL £t S RS 1 5 et T ) g Rt R
FETPAEAE AT SR T, RS A 75 2 22 IR IFR

ZE2EWEH: EHEBARRESTH (51001088)
ks B#A: 2013-08-01; f&iTHHEA: 2013-10-08

KRBT AT S A AR B, PR a/f DX+
IR ATVE B AT, AT LA A TC21 A4 i FHEEKR,
BRAR RS B P E I AL R85 ST PE SR, AT PRI A -k
W, EEA A

R, 5 TC21 £ A AR 1 iy i e 453 4 25 bR
B Ti-622222s 454 PHBREAE B AHIX il [ ¥ +od B AHIX.

BIEEE: R, TR, HEwrid; Hi%: 029-86231078; E-mail: houzhimin1981@126.com



H23BEH 1

PR, A pIREAR TN TC21 S ZWERE M s481

IR I 2 = AR T2, AT DASRAG SR
MPERPITEVC L AT M T2, IF H OB A%
P EITEE S, 6T TC21 A4, EN-— i g
W Y pABEL B BRSSPI UL AL AT ) =414
WL, T B AR X el [ 7 T RO RIS U e A o AR
SCA A ARG FO AL TC21 & 4T B X
Ferilh [ ou B AH DX AR [ 3+ I R0 1) — TR B, 4y
BT B AH X il A HIHR L o/ AH XA I [ e
XFTC21 GaMR M, IHdt—Dair it
BTN G SLE T RE .

XF p AR I E LS o ST,
SCHMIDT FlI CHRIST! W5y B, ik £ FH 1) Je 48
PALHE, TTDAHBRIESERM I a A, VEF IEAEAROAH O
TAE.

1 X8

SRS PTH TC21 A4 0 vEAL A (4 SR it 5 B b M
(1) 6t ¥55E, 2220 KIRFF B I SUh s 14 1 B
200 mm [FFEAS, JLBGSHIZUNSERAIZL, iE 1
Fizr, MIAZ 50 (947+5) °Co WEER BV R d 10 mmx
15 mm. d 10 mmx70 mm Fl 62 mmx65 mmx67 mm [£]
REE, T AT RAh Pk AE IR Ak 24 v
(Kio)Ak o ST TC21 A S8 AHFE i 237 317960 °C,
1 h, WQ/AC/FC) B AH DX [El A #Ab B 5 06 AN ] v H15k
FW B AAEFEAE 54 24T (925 °C, 1 h, AC)AI
(890 °C, 1 h, AC) a/p AHIDX [l AL T, R JE BT A 3L
[ AL I RE 31T (620 °C, 6 h, AC)ITII A
GOSN T TSR S IBE B S A RS oY DS e e T2 1 AT A
RN . LERGIEAIL b, 3 A B RO ] L 2R
L2006 FEAR P AN FI W R R R i AT AR HE . Al
REEEE, R HF+HNO;+H,O0 (fAFR L 1:3:10)

xxxxxx PO o Lt

B 1 TC21 & MG 414
Fig. 1 Optical microstructure of normal forged TC21 alloy
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Fig. 2 Optical microstructures of TC21 alloy by different heat
treatments: (a) 960 °C, 1 h, WQ; (b) 960 °C, 1 h, AC;
(c) 960 °C, 1 h, FC
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Fig. 3 Optical microstructures of TC21 alloy heat treated by different processes: (a) (960 °C, 1 h, WQ)+(925 °C, 1 h, AC)+ (620 °C,
6 h, AC); (b) (960 °C, 1 h, AC)+(925 °C, 1 h, AC)+(620 °C, 6 h, AC); (c) (960 °C, 1 h, FC)+(925 °C, 1 h, AC)+(620 °C, 6 h, AC);

(d) (925°C, 1 h, AC)
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Fig. 4 Optical microstructures of TC21 alloy heat treated by different processes: (a) (960 °C, 1 h)+WQ+(890 °C, 1 h)+AC+(620 °C,
6 h)+AC; (b) (960 °C, 1 h)+AC+(890 °C, 1 h)+AC+(620 °C, 6 h)+AC; (c) (960 °C, 1 h)+FCH890 °C, 1 h)+AC+(620 °C, 6 h)+AC;

(d) (890 °C, 1 hy+AC
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Table 1 Mechanical properties of TC21 alloy heat treated by different processes

Heat treatment R/ Ryoo/ Al Z/ Kic/
(960 °C, 1 h, FC)+(890 °C, 1150 1050 7 12 81.27
(890 °C, 1 h, AC)+ 1136 1042 12 26 52
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