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Flow stress behaviors of in-situ TiB,/6351 composite during hot
compression deformation at elevated temperatures
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Abstract: The flow stress features of in-situ TiB,/6351 composites were studied by isothermal compression at 300—
550 °C and strain rate of 10°—10 /s on Gleeble—1500D system. The results show that TiB,/6351 composites have the
steady-state flow characteristics and belong to positive strain rate sensitized materials during hot compression
deformation. At lower strain rates and higher temperatures, with the increase of strain, the flow stress increases to peak
value and then falls down, at last tends to smooth gradually. The curves express the feature of dynamic recrystallization.
But at higher strain rates and lower temperatures, dynamic recovery occurs obviously. The flow stress of in-situ
TiB,/6351 composites during high temperature compression deformation can be represented by Zener-Hollomon
parameter including Arrhenius term. 4, a and # in the analytical expressions of flow stress are 3.52X 10'° /s, 0.023 MPa ™'
and 7.33, respectively, by linear regression analysis and optimization calculation. The hot deformation activation energy
of TiB,/6351 composites during hot deformation is 170.10 kJ/mol.
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KRG B R N2 TiB, i 70 50 8% (1)
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SIMALER . S AR B S RS EENLIN T d10 mm X
15 mm [¥] Rastegaevl "B R 4FAFE . {E Gleeble—1500D
PBAINL E AT R R A S50 o S 4 AT AT TR Y i
RS I 78 BN M AR 7, SRS, Wil B
S, LAk BEEE N PRSI 52 . R AR R Y [
A 300~550 C, NARHEGEA 10°~10 /s, BEF
N 50%(EN AR 0.7), HISLL S ) Tk
2 Cls, RIS 5 min. H Gleeble—1500D HufH {1l
MURTHENL A B REEN Sy AR, KA. Ak, e
DA IS RIS 0l 257 R B0 — BN AR il 26

2 FERESH

HAPPRAEIREE N 300 CRINASHR N 10 /s #h
FEARE R SR B 1 iR gL nE, A

1 TiBy/6351 SATMEHEELE R 300 CHINASHE AN
10 /s FR A R R SR L

Fig.1 Morphologies change of TiB,/6351 composites during
hot compression under temperature of 300 ‘C and strain rate of
10 /s
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Fig.4 Relationship between Ing and o
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Fig.7 Relationship between flow stress and Zener-Hollomon

parameter: (a) Ds=0.48; (b) Ds=0.77

Table 1 High temperature deformation constants of TiB,/6351 composition

O/(kJ-mol ™) a/MPa”! n Ds R, In4
170.100" 0.023 7.330 0.480 0.990 24.280
168.330" 0.037 5.550 0.620 0.990 20.940
166.640" 0.049 4350 0.720 0.990 19.230
171.210% 0.023 7.350 0.480 0.990 24.470
147.320” 0.037 5.170 0.690 0.990 17.720
179.440% 0.053 4.260 0.770 0.990 20.840

1) QO calculated using multiple linear regression; 2) Q calculated by Eqn.(14).
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