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ABSTRACT TC4 lamellar microstructure obtained by multi heat-treatment and mechanical properties
of lamellar microstructure were discussed in this article. The first and secondary step of multi heat-
treatment were executed respectively in single 3 phase region and a+ phase region, both followed by
different cooling rates. Tensile properties, fracture toughness and fatigue crack growth rate of samples
under different treated conditions were tested. Results show that multi heat-treatment can modulate
morphology of v lamella, including length /thickness ratio of primary a lamella and the quantity of secondary
« lamella. Mechanical experiments results show that certain multi heat-treatment can enhance both tensile
properties and fracture toughness property. Bi-lamellar microstructure can improve the resistance to crack
propagation due to the influence of fine secondary « lamella.
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fraction, %)

Al \% Fe C N H O Ti
6.1 41 0.04 0.01 0.021 0.01 0.12 Bal
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Fig.1 Original microstructure used in the experi-
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Fig.2 Microstructures obtained by (8 heat-treatment
at 1040 C for 1 h, followed by two differ-
ent cooling rates: (a) lamellar microstructure
obtained by air cooling; (b) martensite mi-

crostructure obtained by water quenching
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Fig.3 Microstructures obtained from lamellar microstructure (Fig.2a) after three secondary heat-
treatments: (a) 900 C/1 h/AC; (b) 950 C/1 h/AC; (c) 950 C/1 h/FC
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Fig.5 Microstructures obtained from martensite structure (Fig.2b) after three secondary heat-
treatments: (a) 900 C/1 h/AC; (b) 900 T/1 h/WQ; (c) 950 C/1 h/FC
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Table 2 Tensile and fracture toughness properties under different multi-treatments

No. Heat-treatment UTs 0-2%0Y8 El RA Ka
/MPa /MPa /% /% /MPa-m?'/2

HT1 1040 'C/1 h/A.C.

+550 C/4 h/A.C. 976 887 8.8 11 92
HT2 1040 ‘C/1 h/A.C.+900 C/1 h/A.C.

+550 C/4 h/A.C. 984 923 10.4 18 95
HTS 1040 C/1 h/A.C.4-950 C/1h/A.C.

+550 C/4h/A.C. 974 903 9.6 15 -
HT4 1040 ‘C/1 h/A.C.+950 ‘C/1 h/F.C.

+550 C/4 h/A.C. 910 840 13 23 102
HT5 1040 C/1 h/W.Q.4-900 C/1 h/A.C.

+550 C/4h/A.C. 1015 940 8.2 14.5 94
HT6 1040 'C/1 h/W.Q.4950 C/1 h/F.C.

+550 C/4 h/A.C. 942 866 11.8 16.8 -
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Fig.6 Microscopic fractographs of tensile fracture
surface of HT2
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shows ductile rupture
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Fig.9 Cavity in ductile rupture which can lead to

rupture
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Fig.10 Transcrystalline fracture (a) and intercrys-
talline fracture (b) in fracture toughness test
of HT2
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Fig.11 Fatigue crack growth rates of specimens with
bi-lamellar and normal lamellar microstruc-

ture
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