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Effect of Hot Rolling Temperature on

Cold Roll Formability of TC20 Alloy
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Abstract: In this paper, the deformation and destabilization of cold rolling TC20 alloy bars which were hot-rolled at 1000,
940 and 850 °C, were analyzed and compared. Combined with the microstructure of hot-rolled bars and room temperature
compression experiments, the result showed that the lower hot-rolling temperature, the poorer the cold-rolling formability.
The bar hot-rolled at 850 °C possessed the longitudinal microstructure of continuous fibrous a-phase, and cold deformation
property was poor, about 40%. The bar hot-rolled at 1000 C possessed more B-phase, the cold deformation reached up to
60% , and showed higher compression rate and lower work-hardening rate. The cold-rolling formability of TC20 alloy bar had
a strong correlation with its room temperature compression performance, the bars with higher compression rate and lower
hardening rate in the plastic deformation stage had better cold roll formability.
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Table 1 Chemical composition of the TC20 ingot (w/%)

Element Ti Al Nb (0]
Top Bal. 6.17 7.02 0.159

Middle Bal. 6.20 7.04 -

Bottom Bal. 6.16 7.04 0.162

GB/T13810 Bal. 5.5~6.75 6.5~7.5 =<0.20
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Fig. 1  Cross-sectional metallographs of TC20 alloy after being hot rolled at different temperatures: (a) 1000 °C, (b) 940 °C, (c¢) 850 C
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Fig. 2 Longitudinal metallographs of TC20 alloy after being hot rolled at different temperatures: (a) 1000 °C, (b) 940 °C, (c) 850 C
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Table 2 Tensile properties of TC20 bars rolled at different temper-

atures

Rolling temperature/°C ~ R,,/MPa R ,/MPa A/ % 7/ %

1000 984.5 852.5 16.3 46.5
940 1042.5 872.5 18.2 49
850 1090 933 16.8 47.5
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Fig. 3 Metallographs of cold-rolled TC20 wire; (a) lateral,
(b) longitudinal
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Table 3 Mechanical properties of cold-rolled TC20 wire

Processing R.MPa Rg/MPa A/ .
technology p0-

Cold-rolled 1240 1003 12.5 38
$6.4 mm 1232 1032 12 38
Hot-rolled

@6.1 mm 1015 870 11.5 40
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Fig. 4 Stress and strain curves of TC20 rods hot rolled at different tem-

peratures

SBVEASIE [y BB ) - AR AR, ELERRER O 4.25,
TR ARG R (RIELAL I AR b, PR E A BRI
Bree, SYEAIEE Bt g AR RIRIL 9.57, HURGREE
PRHEETE, BM AU R I T REL, IFARD™ A TR 2L,
RO, sl LRI EAf, TR R B, AT RARRE
KAEIIARIE , HERR BRI A s TR 3l 2L ) ) e
WIAREC, VAL B B, MRt RE (L . R, ik
PUBIERE I o, AH T e R LAY

XA TR EE AL 0 b AT SRR AR S g, WiH S
IRRRZ T 2900 450, JR T35 UIWT ¢, 1000 °C #FL R
J% 850 °C LR 1Y 2 I 45 BT 11 31408 PR B2 1 7 231 4 41 6

> /) X5000 150
2 AR
6 1000 °CHELIR R4 B B 5

Strain/%
65 ORIRNRBE LI A9 TC20 HE b S AR T B BE He 4 I 7 107 A2 T 2%
Fig. 5 Stress and strain curves during plastic deformation stage of TC20

rods hot rolled at different temperatures
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Fig. 6 Compression fracture morphology of TC20 bar rolled at 1000 °C
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Fig. 7 Compression fracture morphology of TC20 bar rolled at 850 °C
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