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Influence of Hot Flattening Temperature on Microstructure and Mechanical
Properties of STA Ti-6Al-4V Alloy Plate
Wang Tian, Zhang Dingzu, Zhao Xiaolong, Zhao Yazhuo, Tong Xiaole
(Xinjiang Xiangrun New Material Technology Co., Ltd., Hami 839000, China)

Abstract: The effect of five hot flattening temperatures on the microstructure and mechanical properties of solution
treatment and aging (STA) Ti-6Al-4V alloy plates was investigated. The hot flattening process was performed at
700-860 °C between solution treatment and aging. The results indicate that as the hot flattening temperature increases,
the average grain size and content of primary a phase remain essentially unchanged compared to those in the STA
condition. However, both the thickness and length of secondary o lamellae increase significantly, and the
microstructure evolves from a fine interwoven lamellar structure to a basket-weave morphology. Concurrently, with
increasing hot flattening temperature, the tensile strength and yield strength decrease continuously, with an
approximate 3% reduction per 40 °C increase, while the elongation after fracture increases rapidly initially and then
levels off. According to AMS 4904C, the hot flattening temperature should not exceed 780 °C to ensure that both
flatness and room-temperature tensile properties meet the product standard requirements. When the hot flattening
temperature exceeds 780 °C, the room-temperature tensile strength and yield strength of the plate fall below the
specified requirements.

Key words: Ti-6Al1-4V alloy; hot flattening temperature; microstructure; mechanical properties

RS S B A SEE AN, R . LM, VRS . Ak T A N U EAR AR
TGS TR b RE AR S Sk A, RS R &, Ti-6A1-4V &R ERK, HS&Mka S E
) 60% LA B,

gzgﬁ?ggﬁﬁﬁﬁﬁﬁﬁﬁmEmmnmmmw; Ti-6Al-4V & RHER UIPRBATER, B
GCS-074) ) IR AR AL B AR D8] iR B RRE B L S SR LN T

BIEEE: FM1983—), %, Emg L. HEFERT N D BEE BT M E A . AT RS



BRI
20 Titanium Industry Progress 43 %5

T v AT AR PO R R, X R A SR
ISR T R B, S [E AMS 4904C brifE
L E Ti-6A1-4V & S MR 2 LA [ 5 B R (STA) S A AT S
W KA T STA & 90 1) Ti-6A1-4V & 4 b 1 AH
WA= RN o TR 2 IR R BRI 71, BTN IR
1E Ti-6Al-4V & &N T [ ¥ + I 2% F kb 21452 R J77 T
TR T REM R, FEES T E R E
() [ i ¥4 20 75 20 B 00 P R I 235 B[] 8 2 2500
HAMPERE ML, N TR STA & m¥)
Ti-6A1-4V & &M 24t 7ikdE . Har, Tl i~
o 0 P B E D e (920~960) °C [l A K -+
(500~600) °CH &4 =74 . SR, TEARM A= P~ ik 72
[ 975 i PR IE KA B B BURM A2 T+ BT 5 2R I 80
L SN B S Y N =T w9 i BUN 1 IV QNN o 7 o 114
Mo DRI, 7 AR [ 7K R S 3G 0 T, fEROE
WP J5 AT B AR B, DA R RS AROM 1T B
HR

DR b, 76 [ 95 5 B R0 B 2 (38 00 T T TR
I T I E X STA 25 Ti-6A1-4V & SR A 4141

A VEREI R, FEKHE AMS 4904C hidEXT AR 44
F1EEEREIEAT VR, DAIZ AR M L & AL 2R P-4t T
2R YE

1 £ I

1.1 ¥t

LIR30 R LSO S R ]
Ti-6A1-4V & &465r, HEAN 720 mm, 125 (R
BEoEON: Al 64%~6.5%, V 4.3%~4.4%, Fe
0.16%~0.18%, O 0.16%~0.18%, C 0.006%~0.007%,
N 0.003%~0.005%, H <0.001%, &8N Ti. HEEAE
B X TP IR, B G 7E o + B A X AT B AR TR,
ISR IR s WRIRAE o + B A X 48 P KR EL I 5 B
4 18 mm AR . AR FLHI S (R &) BIMA A EZ H
TR KR o AR o . $OEMT LR
R Bl A T A5 o AR ) /D BN OREIR o AH DL R A4
B, WIE o tHERLN T5%A 05, TR,
WK 1 FR. K EN 3684 brifk, K &MENAE %
G4 BEARRE RN 992 °C.

B 1 Ti-6A1-4V & &RM R & EMAL

Fig.1 Microstructures of hot-rolled Ti-6A1-4V alloy plate: (a) transverse; (b) longitudinal
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Table 1 Heat treatment processes of Ti-6Al1-4V alloy plate

No. Heat treatment process Type

STA 950 °C/1 h/WQ + 550 °C/4 h/AC Solution + aging

HT1 950 °C/1 h/WQ + 700 °C/15 min/AC + 550 °C/4 h/AC

HT2 950 °C/1 h/WQ + 740 °C/15 min/AC + 550 °C/4 h/AC

HT3 950 °C/1 h/WQ + 780 °C/15 min/AC + 550 °C/4 h/AC Solution + hot flattening + aging
HT4 950 °C/1 h/WQ + 820 °C/15 min/AC + 550 °C/4 h/AC

HTS5 950 °C/1 h/WQ + 860 °C/15 min/AC + 550 °C/4 h/AC

Bl 2 Ti-6Al-4V & & Wbt 4 [ 75+ 3% Ab B 5 ) B A 2 21

Fig.2 Microstructures of Ti-6Al-4V alloy plate after solution + aging treatment: (a, b) transverse; (c) longitudinal
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Fig.3 Microstructures of Ti-6Al-4V alloy plate after solution + hot flattening + aging treatment: (a) HT1, transverse; (b) HT2,

transverse; (¢) HT3, transverse; (d) HT4, transverse; (e) HTS, transverse; (f) HTS5, longitudinal
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Fig.4 Room temperature tensile properties of Ti-6Al1-4V alloy plate: (a) transverse; (b) longitudinal
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