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Abstract: Tensile properties of forging T+6.9AF3. 6Zr-2. 7Sn-0. 7M 0-0. 6Nb-0. 21Si titanium alloy after two types
of heat treatments were tested at room temperature. Optical microscope, transmission electron microscope (TEM)
and scanning electron microscope (SEM) were used to investigate the relationship between microstructures and
room-temperature tensile plasticity. The microstructure of the sample solutionized at 920 C for 2 h followed by cool-
ing in air is fine equiaxed structure. Compatibility among grains is easy during deformation, so it has good tensile
properties at room temperature, especially better tensile plasticity. The sample solutionized at 1 020 C for 2 h fol-
lowed by cooling in air possesses a coarse and lamellar structure with continuous grain boundary a phase. In the ten-
sing process, coordinations among adjacent grains and among a colonies in grains are needed at the same time, so the
plastic deformation becomes difficult. But B phase interlayer makes the material maintain some plasticity. a colony
has anisotropy. The one that has small included angle to the tensile direction possesses better tensile properties. B
phase interlayer in the one that has big included angle to the tensile direction is vulnerable area in the material, and
cracks arise in this place firstly while tensing.
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Table 1 Parameters of heat treatments for alloy

Sample  Hold temperature/ Hold time/ Cooling
No. C h mode
1 920 2 Air cooling
2 1020 2 Air cooling
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Table 2 Room-temperature tensile

properties of alloy

Sample ®.2/ o/ & &/
No. MPa MPa % %
1 895.5 960 35.5 17.2
2 867.5 968. 5 16.9 10.2
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Fig. 1 Microstructures of test alloys
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Fig.3 TEM bright field images of Sample 2
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Fig. 4 Macrofracture images of rupture samples
(a), (b) —Sample 1; (¢), (d) —Sample 2
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Fig. 5 Fracture(a) and side face morphology(b)
at bottleneck of sample 1
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Fig. 7 Fracture(a) and side face

morphology(b) of sample 2
((c¢) is magnified image of A zone in(b))
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Fig. 6 Microstructure at bottleneck of

sample 1 after tension
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Fig. 9 Schematic diagram of rupturing of

a colony along tensile direction
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Fig. 10 Schematic diagram of rupturing of

a colony vertical to tensile direction

3, AN 1A, BT LARFE 1 AR kL2 T8
AR P LR B R IR LR 2 MR AF, AR
(58 Al PR T A5 280 3 . T B o BRI M B
RA LN IRFE 2 Tr6.9AF3. 6Zr-2. 7Smr0. M o-
0. 6Nb-0. 21Sisk & &AW E R A M KL, X F
HA BMFEZER a HEHS 5% a 488K
Z5t, Ambard ' MO ST, N o BR R
HVER . ASCEE A o i SR BRI 177 7
ARG RN A BERZ MR H—ANEE
JRERL, 3 A4 Al s P 2 TR 0 Wiy S AT o165 A ot S5
HAMBIE IS L R 2 FER AR, ol .
i o RO AE R T Mg, gk
AT AR A AT (& 8) o« &SRR 8] )
AH LR 38 I R YA R B R B % a R 2
B PRI B S B, T o R B 2 ) PR A L U S 2
L a FREIANK a F5 B A H ]2 2 18] i i 8 52
DL, RIS R B4, MR A feis gk skt
TR TY, XICEEMAS AR} ) 38 11 A2 T A2 15 R #E
k. BT EREE, TSNS S, Bf
FH & PR 2 A R B 28 B 2 B L4 R Al 2 21
MR ZE .

3 4ie

1) 22920 C.2h W AEEK Tr6.9AF3. 6Zr
2. 7S0-0. 7M 0-0. 6Nb-0. 21Si 4k & 4 HF D & i
) BAHRIA i S AL, A RIFRISGRE WP
RE, JEAH 20T T S 47 2293 01l 38 17. 2% F 35. 5%,
b4 1020 C .2 h FA LB R EA aBE1L
ORI RL T 1 A5

2) AL Tr6. 9AF3. 6Zr-2. 7Swr0. M o
0. 6Nb-0. 21Si KA 78 hu A Wi 24 i Ay i 2k P 7 38
FORALR M EEAEZEW LRI IR, BAH+
6] J2 X 3R E T 2 . B AH B A7 ZE X P PR 4L 2R (1 4
B EEPE Y BT .



* 774 -

hEA SRR

2005 £ 5 H

3) SRR MEN(0~ 30°) 1 a FARASA

RAFHIB I TERE, 5B i A K (60°~ 90°) /Y
a R IR B AR IR J= AR B M TR R, H
o A i R AU AR e T X

4) FRALHERHARTENS, B ERLZTH 5

FLA IS o A RIAZ B BL R o AR A a fr 5
B A 8] J= 2 1) f 2 R Bip i, A4 REA e e A 2R
AR, B MEARTERAN b S Rl A X

REFERENCES

ZEEh, #EE, T O, & PUEHRME(M]. b
A BTk H AR, 2002, 83~ 84,

LI Cheng-gong, FU Heng zhi, YU Qiao, et al. Aero-
space Materials [ M ]. Defense Industrial
Press, 2002. 83 ~ 84.

Bolisowa E A. Sk&ESM¥[M]. BAMW #. Jbx
Rl 5 ol AL, 1986. 199 ~ 212.

Bolisowa E A. Metallography of Titanium Alloys[ M].
CHEN Shrgqin transl

Press, 1980. 199 —212.

Beijing:

Beijing: Defense Industrial
Kubiak K, Sieniawski J. Development of the micro-
structure and fatigue strength of two phase titanium al-
loys in the processes of forging and heat treatment|[ J].
Journal of Materials Processing Technology, 1998,
78: 117~ 121.

Filip R, Kubiak K, Ziaja W, et al. The effect of mi
crostructure on the mechanical properties of two-phase
titanium alloys [ J]. Journal of Materials Processing
T echnology, 2003, 133: 84 ~ 89.

L1 tjering G. Influence of processing on microstructure
and mechanical properties of (a+ B) titanium alloys
[J]. Materials Science and Engineering A, 1998, 243:
32~ 45.

Lee D H, Nam S W, Choe S J. Effect of alamellae
width on creep-fatigue behavior in Neara T+ 1100 with
1999, 40

lamellar structure[ J]. Scripta M aterialia,

(3): 265~ 270.

[7]

[ 10]

[12]

[13]

Lee D H, Nam S W, Choe S J. Effect of microstruc-
ture and relaxation behavior on the high temperature
low cycle fatigue of near ® Tr1100[ J]. Materials Sci-
ence and Engineering A, 2000, 291: 60 ~ 67.
EsSouni M. Primary, secondary and anelastic creep of
a high temperature near aT1i alloy Ti6242Si[ J]. Mate-
rials Characterization, 2000, 45: 153 ~ 164.

BEYr. %5 M), Jh3: YL Tk AR
#t, 1995. 205.
CUI Zhong qi.

[M].

Metallography and Heat Treatment
Beijing: Machine Industry Press, 1995. 205.
Sauer C, L1 tjering G. Influence of alayers at Bgrain
boundaries on mechanical properties of Tralloys[J].
Mater Sci Eng A, 2001, 319 ~321: 393~ 397.
WAE. &E A FPERE[ M. db 5t LA Tk A
#, 1999. 12.

SHU Delin. Mechanical Properties of Metal[ M ].
Beijing: Machine Industry Press, 1999. 12.

RIG R, FOLER. ER¥IEEIM]. ki LiERE
HoR AL, 1989. 177.

HOU Zeng-shou, LU Guang-xi. Metallography The-
ory[ M]. Shanghai: Shanghai Science and T echnology
Press, 1989. 177.

W7k, KRNI, FRRIA, 55 ¥TiAl v 2 SR
SUBE T REAER)]. T EA SRR, 2000,
10(6): 774 ~778.

LU Yonghao, ZHANG Yonggang, QIAO Lrjie.
Twofold effects of lamellar interface on crack nuclea-
tion in fully lamellar TiAl based alloy [ J]. The
Chinese Journal of Nonferrous Metals, 2000, 10(6):
774~ 778.

Evans W J. Optimising mechanical properties in alpha
+ beta titanium alloys[ J]. Materials Science and En-
gineering A, 1998, 243: 89 ~ 96.

Ambard A, Gue taz L, Louchet F. Role of interpha-
ses in the deformation mechanisms of an o B titanium
alloy at 20 K[ J]. Mater Sci Eng A, 2001, A319 ~
321: 404 —408.

(g% Jethh)



