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Fig.1 Microstructure of different Ti6242 alloy bars (forged state)
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Fig.2 Microstructure of different Ti6242 alloy bars (solid solution)
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Fig.3 Microstructure of different Ti6242 alloy bars (solid solution and aging)
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Fig.4 Room temperature tensile properties
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20214 64 2 55 1/20) - RSB RA 17



L Hi

FEATURE

o AR TR AR s A 28 A 1Y
HILE o ABAES SOpm?” BT AR DX ) 2
WP A= OB TSI o 1 B 7 )
B o MRTE 250pm? 5 1 ALK 14
B HE 5 v T 2# A 34, AS[E] Ti6242
KA G R 2 S 22 iR AR BRAEAT)
A o AH BT R 25 50, W0 A o A R

ST RIERR I AR, BEARLIR S
o AR A A o AR Bl e il
Z WA 1, B8 (b) K3 AAHE
TR 2 2 7 361 25 RN 1175 + RS
MIRIAE o AR L A s B 5
AR TN L MR TR v e
Ak A B R N T 2 B

mm (U7

25000
- 22260
EE 20000 | 18811
E
= 15000 |
@ 12625
& 10000 |
iR
=
B 5000
&=

0
1# 2 3
AL

Ele 910MPaZiBREEFEBMREES NF IR ( EE+RIZL)
Fig.6 Room temperature low-cycle fatigue and dwell fatigue properties under 910MPa (solid

solution and aging)

90 -
—— #
- 80 —o—2#
S 0t 3
Ey
R 60r
Elé
< 50t
=
iil 40 F
= of
20+
10— e —
Bt A [T + I3
AR
El7 ARETi624255 A8 & HEMA £ o8BS

Fig.7

Volume fraction of primary a phase in different Ti6242 alloy bars

WA 43 o T 2# RN 34 B AE, 24
FEAA RN 3# Fe bt B il b o A s
PR DL A S 22 03] . B 4 R e il
FEERIAE o FHTER 1~ & 3 14 pH
2 i — s I HES ) 0 A

WA o M 25 25 SR iR AR B TE
AR A3 A Lo B9 SR 3 FhAS T
b AL 2T [+ IS I o
AHE W 43 A6 7~ B Bl . EBSD iR 45
FER, WL o FBR— AR HES
GYARHN TR AR 2E I A —
TE R I A AE 3% R A A BLIR) A0 A
P R ELAT AR S Al HE S i
WA o AHTE A AR 2= B ) b AR
TN T Y= R b v s s
WA o ARV BRI R AR RFIE
— AR X P R R AE X Ti6242
B A9 97 VERE Rl AR 28 55 1k
e HE AR

3 T AN [) e o 1o 20 2 A i AL
SRR TGS T AN EAT
A S R I 2 S5 190 R4 4 24 2 I A [
F1R) 11 975 R 24 Ak U Hod) A o AR
BUMEGE SN AHERIAE o A
O3 A JEAS RST FIIU R 43 AR ST A7 AR
— B2, W R AR 4 40 25 S aE it
AL T ZORRESE bR, B —&

(B AR AIE
2 WMARERKEEN S FERE
9

Xt 3 iR A AN TR AR S B9 RO 4
LU Ao R s, B I 22 5

141
12re —= IR —=— 1H[EES
10 —e— 1#[EE+IAGS 12 o LR+ RS
—o— 24 —o— 24 [
AL 10t AL
< 8 —o— 24 [ + IS < —O— 24+ IR
S —— SIS S 8fe —— 3RS
X 6 —— 3+ RS & olf —se— SHIEE + AR
fm o ,
4§ 4
2 2k
0 100 200 300 400 500 12 16 20 24 28 32 4.0
WA o FH BT IR /pum? WA bR e il L
Ca ) BT TEI R 23413 (b) KA L3R

E8 AETi622%k& &= EotE =7

Fig.8 Difference of primary a phase in different Ti6242 alloy bars

18 Wit hlE B A - 20214E 5 64555 1/210]



&
1, ‘0.}5}{ " PP

(b)2#

= "
200um W
]

(c)3#

B9 AETi62424 & &HMM LB E S ( BEiE+IRT)

Fig.9 Primary o phase orientation distribution of different Ti6242 alloy bars (solid solution and aging)

FIEBAS AL SV 22 07 1 MR ) B9 [ i +
AR B, HA A o MR E0E
T, AEAT A o A B T 43 A7 2
LB FER B K2R, 3 ks
AR AS AN + B S S IR P
2Pk REII IR 2, R s S IR R e A
TR A T 2 1 Rl 22 5 T PR B 52
W, ASTR] Ti6242 Bk 4 4 4 A1 10
1 TR L7 AT AE— 25
), 5 B A AL S 2 RE R
AR 229, AE 22 7 AR TR B i + Bf
SUALBRIE |3 W = IR 12 PE e
T —2, Bon R+ i aiad
PR AR A — bR . PR oG T
B 7 A 24 PR RE I AR fb B B 540 A
o AR R85 04 78 A B A 8 S —
FEARRAE

XoF Tl X2 20 2 53] B R 1 9
57 PERE R B I B TR, 2= IR AR A
I 57 R 38 o7 PERE 45 R R, R
i) 57 25 1FF 24 W A4 A0 4G J8) 9% 55
FOR 2% 557 < 208 W1 ¥ 0 B i T
1# F1 3#, 7w B A /AR SRR L
WA B R 4 A A A o A
A BTGB 9% 55 R 28 5 1 g
B4R o S R AR/ INI X SR IE 2 21
TEAN 9% 57 B AE R A AR
FE R 7 B AT Sy, AR R ¥ 1 AR
22 BRI 55 R 34T MW A A R
B e W o EREIE T, RN, HAg —
FE AT HE B A o R I 5 AL
YRES AT AR M sy Ry, —
TR PRI 57 R T A M) 2
far 25 FOARR S 98 57 2R A8 4 5

BRI 57 R AEIN 2 Ll NS
S AR IE 55 M R RPN R bR 22—,
PR N PR 3% 55 UM AR B 14,
24 1 3# FE I + I RO B S
910MPa % faf % 5 K J& % 7 2% %
RN = TR AR 3% 57 R AR A Z L A
Wk 3.30.2.35 F1 3.47, 2# B M EL
A AR AR B0% 57 URPE R F iR
B LR M A T2 R i T 2 2
FRIER 22 AR B

Zie

AR S A R B A B4 ol R 4 20 2%
91 e LA T i A A R e R v ) i
A B AT RO U Ak A #4565
AR AR 55 AR 9 57 M R
T AR EELST

(1) ARIA) Ti6242 Bk A 4 H11
IBSHBEA —E 25, 2T
B [ A R AL B, HoAl A o AR
BUMECE TR, W14 o AH T T4 AR
ST JEARFFAE RN ) 5345 A7 B —
TE 25

(2) R[F] Ti6242 £k & &M 24
D R TR ) s A R A B = iR
i1 g2 Pk A5 SR 0 R LA B Ak
FATL, 2 WA AN 55 AR o 55 1
RBZE AT R 2255

(3) %t b 3 Bl A [ 4 1 6 1o 0
Y2 2 5 B A AR X 1 2R R 1 5
M), HAT 240/ N R AERR HLSCA B
[ 4 TP A AR o AH R R TR G 40
U7 Bl F o) & 45 1B 4 1 9 5 M
REMHE T,

& £ X

(1] EHEBE . s S G K Ao
0], ekl | 2005, 16(4): 3-6

CAO Chunxiao. General development
situation of titanium alloys for aviation[J].
Aeronautical Science and Technology, 2005,
16(4): 3-6.

[2] SAVAGE M F, TATALOVICH J,
ZUPAN M, et al. Deformation mechanisms
and microtensile behavior of single colony Ti—
6242Si[J]. Materials Science and Engineering:
A, 2001, 319: 398—403.

[3] JUNT S, SERNICOLA G, DUNNE
F P E, et al. Local deformation mechanisms of
two-phase Ti alloy[J]. Materials Science and
Engineering: A, 2016, 649: 39-47.

[4] VIV, Bt BESC, % B
LIRS Ti62428 BRE 4 oy 475 22 P RE A 5 IR
[7]. &)@ HALFE | 2018, 43(1): 105110

SUN Xiaoping, LUO Jinhua, LEI
Jinwen, et al. Effect of microstructure on
high-temperature creep behavior of Ti6242S
titanium alloy[J]. Heat Treatment of Metals,
2018, 43(1): 105-110.

[5]1 &, BJe, SN, 45 . Ti-6242S
Bhfrd p265mm FEAT AL ZLSTERE[T]. &R
5L, 2015(6): 18-21.

YUE Xu, MA Long, HU Yage, et al.
Microstructure and properties of 265 mm bars
of Ti-6242S alloy[J]. Metal World, 2015(6):
18-21.

l6] sk ui, TRFA6, T HIEE, 5.
TA19 BhA 4 P AR 58 42 6 78 20 SRRHAE S i
PEREL). #ifi B AR S TR, 2018, 47(12):
3768-3775.

HAN Moliu, XU Pingwei, WAN

Mingpan, et al. Semi-equiaxed structure and

2021464 5 55 1/20] - RS EA 19



L Hi

FEATURE

tensile properties of TA19 titanium alloy[J].
Rare Metal Materials and Engineering, 2018,
47(12): 3768-3775.

[71 SARRAZIN-BAUDOUX C.
Abnormal near-threshold fatigue crack
propagation of Ti alloys: Role of the
microstructure[J]. International Journal of
Fatigue, 2005, 27(7): 773-782.

[8] JIN O, MALL S. Effects of
microstructure on short crack growth behavior
of Ti—-6A1-2Sn—-4Zr-2Mo—-0.1Si alloy[J].
Materials Science and Engineering: A, 2003,
359(1): 356-367.

[9] ZHOU H W, LIU HQ, YI D Q, et
al. Effect of a phase on fatigue crack growth
of Ti-6242 alloy[J]. Journal of Iron and Steel
Research International, 2017, 24(8): 811-822.

[10] MENDIA L, ESTENSORO F J,
MARY C, et al. Effect of combined cycle
fatigue on Ti6242 fatigue strength[J]. Procedia
Engineering, 2011, 10: 1809-1814.

[11] HORNQVIST M, MANSSON
T. Fatigue crack growth in Ti-6242 under

elasto-plastic loading conditions[J]. Procedia

Engineering, 2010, 2(1): 223-229.

[12] QIUIK, FENG X, MAY J, et al.
Fatigue crack growth behavior of beta-annealed
Ti—6A1-2Sn—4Zr-xMo (x=2, 4 and 6) alloys:
Influence of microstructure and stress ratio[J].
International Journal of Fatigue, 2016, 83:
150-160.

[13] PRASAD K, PARLIKAR C, DAS
D K. Isothermal and thermomechanical fatigue
behavior of aluminide coated near o titanium
alloy[J]. International Journal of Fatigue, 2016,
92: 107-115.

[14] VESIER L S, ANTOLOVICH S
D. Fatigue crack propagation in Ti-6242 as
a function of temperature and waveform[J].
Engineering Fracture Mechanics, 1990, 37(4):
753-775.

[15] MCBAGONLURI F, AKPAN E,
MERCER C, et al. An investigation of the
effects of microstructure on dwell fatigue crack
growth in Ti-6242[J]. Materials Science and
Engineering: A, 2005, 405(1): 111-134.

[16] HEMERY S, VILLECHAISE

P. Comparison of slip system activation in

Ti-6Al-2Sn-4Zr-2Mo and Ti—6Al-2Sn—4Zr—
6Mo under tensile, fatigue and dwell-fatigue
loadings[J]. Materials Science and Engineering:
A, 2017, 697: 177-183.

[17] DOQUET V, DE GREEF V. Dwell-
fatigue of a titanium alloy at room temperature
under uniaxial or biaxial tension[J]. International
Journal of Fatigue, 2012, 38: 118-129.

[18] GHONEM H. Microstructure and
fatigue crack growth mechanisms in high
temperature titanium alloys[J]. International
Journal of Fatigue, 2010, 32(9): 1448-1460.

[19] LEFRANC P, SARRAZIN-
BAUDOUX C, DOQUET V, et al. Investigation
of the dwell period’ s influence on the fatigue
crack growth of a titanium alloy[J]. Scripta
Materialia, 2009, 60(5): 281-284.

[20] TOUBAL L, BOCHER P,
MOREAU A. Dwell-fatigue life dispersion of
a near alpha titanium alloy[J]. International
Journal of Fatigue, 2009, 31(3): 601-605.

EIREE : TkWE, E-mail :15901022010@139.

com,

Effects of Microstructure Difference and Evolution on Tensile and Fatigue

Properties of Ti6242 Alloy

ZHANG Mingda', CAO Jingxia', ZHOU Yi', DENG Ruigang’, SHI Donggang’, HUANG Xu'
(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2. AVIC Shaanxi Hongyuan Aviation Forging Company Ltd., Xi’ an 713801, China;
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[ABSTRACT]

The mechanical properties of the near-alpha titanium alloys Ti6242 alloy disc forgings usually have

close relationship with the original microstructure of bars. In this study, three kinds of Ti6242 alloy bars with different
original microstructure were selected to quantitatively analyze the difference and evolution of different microstructure
characteristics, including the forged state, the solid solution state and the solid solution and aging state. The effects of the
microstructure difference and evolution on the mechanical properties were also compared. The results showed that the
differences of primary o phase volume fraction reduced after similar solid solution and aging treatment process, while the
sectional area distribution and shape distribution of primary o phase still retained some differences. Room temperature
tensile mechanical properties showed no significant difference, while the low fatigue property and dwell fatigue property
exhibited significant difference. According to the microstructure difference analysis and mechanical property results, the
original microstructure of bar with fine, non-equiaxed and no obvious orientation primary alpha phase contributed to good
fatigue properties.
Keywords: Titanium alloy; Microstructure; Mechanical properties; Low-cycle fatigue; Dwell fatigue
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