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Fig.1 SEM microstructure of the Ti2041 alloy
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Fig.2 ~ SEM microstructures of Ti2041 alloy at solution
temperature 700 °C for different holding time: (a) 0.5 h,
(b) 1 h,and (c) 1.5h
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Fig.3 ~ SEM microstructures of Ti2041 alloy at solution
temperature of 750 ‘C for different holding time: (a) 0.5 h,
(b)1h,and (c) 1.5 h
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Fig.4  SEM microstructures of Ti2041 alloy at solution
temperature of 800 “C for different holding time: (a) 0.5 h,
()1 h,and (c) 1.5 h
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Fig.5 Microstructures of Ti2041 alloy at different aging temperatures: (a) 700 ‘C/1 h/WQ+450 ‘C/8 h; (b) 700 ‘C/1 h/WQ+500 ‘C/8 h;

(c) 700 “C/1 h/WQ+550 ‘C/8 h
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Fig.6 Microstructures of Ti2041 alloy at different aging temperatures: (a) 800 ‘C/1 h/WQ+450 °C/8 h; (b) 800 ‘C/1 h/WQ+500 °C/8 h;

(c) 800 C/1 h/WQ+550 ‘C/8 h
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Fig.7 Microstructures of Ti2041 alloy at different solution temperatures: (a) 700 ‘C/1 h/WQ+450 ‘C/8 h; (b) 750 C/1 h/WQ+450 C /8 h;

(c) 800 ‘C/1 h/WQ+450 °C/8 h
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Fig.8 Microstructures of Ti2041 alloy under different cooling methods: (a) 700°C/1 h/WQ+450 °C/8 h/AC; (b) 750 ‘C/1 h/WQ+450 ‘C/8 h/AC;
(c) 800 C/1 h/wWQ+450 °C/8 h/AC; (d) 700 C/1 h/wWQ+450 ‘C/8 h/WQ; (e) 750 C/1 h/wQ+450 ‘C/8 h/wWQ; (f) 800 C/

1 h/WQ+450 ‘C/8 h/WQ
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Fig.9 XRD patterns of the Ti2041 alloy at different solution temperatures: (a) 700 C, (b) 750 C, and (c) 800 C
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Fig.10 Phase content distributions of the Ti2041 alloy at different solution temperatures: (a) 700 °C, (b) 750 °C, and (c) 800 C

Eih, SRAE oS EEAC, BEE RN R, o
AR o AH 5 S BE U N

XTEE 3 ANEVEIRE, AR SN, B Y]
A o AHFD BAH, FEEDL B AR, 24 AR L BIAE AR
M2 E(750 C), WIE op MEETHAS Ny B A, (EPLEA
I, MR as #H. FEFENE IR IAS] 800 CHY, H:fk
TN B, FEPUEA AR, AT H B R A .

Kl 11a~11c A Ti2041 & 4 AE A R R0 B2 5 1) XRD
KIHE . nTRAE ., XRD EIWE (bR € 0] UG B4 25
GG AHA N o AHAT B AH, AAFESLER. 5735, A
[F) B 280 B BB SR FE AN ], AR SR B ARG 5
FE i 5 [ i P2 ) v T S 5, o A PR R FE AR A A
No NFEEENIE AL BRI XRD B, I RUS K o AHE0E
ESREEIE R, B AHAUSAE R BE PRAIC, R AL
FEI RO R R A T AR AR

K 11d N Ti2041 &4&AER G AR HT T
XRD Elif. ATLLEH, XRD EiF5 & bl LLE B4
RUG AR E 7 N A S AN o FHF0 B HH, AAEAE
et 54, ARAETT AT AR, R
BOVPIEERBEEAE . BTCL, B ROAC IR JE AN A 1) # 7
XN FEAET o HEITEIAE .

2.5 MWEEESH
TERFER NES & 10 AR RS, AR5 T H 7

fHo Bl 12 Jy Ti2041 & 4 AEA B BV R E T R AR 4k
. B 12a NEEIRE N 700 C FRIREEE. o LUE
HH B (R T ) P398Rl P T B A1 2 i D A2
B R RN, WIE ap HE B, XK SHE
=R, A 4 IR R AR T PR, A
3016 MPa P4 % 2852 MPa. [ 12b A Ti2041 4 41 [l ¥
TE 750 CHIMEREAE . ] LA H BE A DRI I 8] 1 35,
B B2 A SE 3G R 5 ks, Hoe K{E N 3082 MPa. 7EfRilR
05 h iy, Ge TR RS L R, fkdm AT 6
IR/ N B SRR, Bl ORI T B3N (L h), P4 SR
SEIE, I T RERIA/NOTSE R, SRR A
Yk, KB T AR, A A IR B AN T 2
P, MR 15 h i, ERRAEKK, HRSEK, &
SR E BT K. B 12 N Ti2041 & &R
800 C NRIREFEAE . AT LUE B BHA SR A3 o,
FEEBHIE A, AN 3314 MPa T fig & i T4
BT B AR, HH AR AR A R 260K, (R ERA &
(L B A i T B s v R A, XA oA
FAASRAR B, BT LA ekl P (B AR A AN AR K

Bl 13 g i 208 Ak B i A [o] [T i T Pl A 7 DA
i, AT EAE A, fEAR A2 G A S
W RR e, MEEEREEN N, EAREVERE R, A
SIS i 5 P 2830 5 () e 3 K, A I 280 B 550 CHY

* va a
700 C * P
v
v v
-
3
< 750 'C
é M v v MK
2 )
2
£
850 'C M K i
vy v N4

o - of
70°C : DA 'c ¥4 700 C/WGQ ) ve_vd
W'L«q.Jw Snttn s anisnind A /\ 700 C/AC
v a
750°C 750 ‘C/WQ *p
B
v M v
A 750 C/AC

[ )\soo"g WQ A

'y
800 C
v
Koy

/1800 "C/AC

2019 200

>y
30 35 40 45 50 55 60 65 70 75 80 30 35 40 45 50 55 60 65 70 75 80 30 35 40 45 50 55 60 65 70 75 80 30 35 40 45 50 55 60 65 70 75 80

2009 2009

K11 Ti2041 54 7EA I &G R B 205 A RV 5075 2K XRD &1
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Fig.12 Microhardness of the Ti2041 alloy at different solution temperatures: (a) 700 °C, (b) 750 °C, and (c) 800 ‘C
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Fig.13 Microhardness of the Ti2041 alloy at different solution temperatures after aging treatment: (a) 700 C, (b) 750 C, and (c) 800 C
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Effects of Solution and Aging Treatment on Microstructure and Hardness of Ti2041 Alloy

Zhou Xuan, Wang Kelu, Lu Shigiang, Li Xin
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The effects of solution and aging at different temperatures on the microstructure and hardness of Ti2041 alloy were studied. The results
show that at the solution temperature of 700 <C, the content of primary a phase and the grain size increase gradually with the increase of holding
time. At the solution temperature of 750 <C, with the increase of holding time, it can be seen that there are secondary « phases in the microstructure
and static recrystallization occurs. The grain size increases gradually. At the solution temperature of 800 <C, a' martensite appears in the
microstructure, and the morphology changes from equiaxed to lath. The change of hardness value is also different under different solution
temperatures. At the solution temperature of 700 <C, with the increase of holding time, the hardness value decreases from 3016 to 2852 MPa. At
the solution temperature of 750 <C, with the increase of holding time, the hardness value increases first and then decreases. The maximum value is
3082 MPa. At the solution temperature of 800 <C, with the increase of holding time, the hardness value increases gradually and the maximum
value is 3314 MPa. After aging treatment, secondary a phase appears in the microstructure at different aging temperatures. With the increase of
aging temperature, the size of secondary o phase decreases. The hardness value increases gradually and the maximum value is 4517.5 MPa. The
main strengthening mechanism is the second phase (secondary a phase) dispersion strengthening.

Key words: Ti2041 alloy; solution and aging; microstructure; martensite; hardness value
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