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Evolution Law of Microstructure and Properties during
Hot-rolling Process of Ultra—high—strength
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Abstract: According to the evolution law of microstructure and properties during the entire hot rolling process of ultra-
high strength 92Si wire rod, methods such as mechanical property testing and microstructure characterization were used
to analyze the continuous casting billet, samples before intermediate rolling, samples before finishing rolling, and fin-
ished wire rod during the hot rolling process. The results showed that with the gradual improvement of strength and plas-
ticity during rolling, the microstructure refinement resulted in a 45% increase in the tensile strength of the finished wire
rod compared to the casting billet. From casting billet to finished wire rod, the interlayer spacing has been refined by
76% , and the pellet size has been refined by 78%. During the entire rolling process, the contribution of pearlite inter-
layer spacing and pellet size to yield strength were 80% and 20% , respectively. The precipitated phases were mainly
carbides of Ti and V, and due to the high temperature during the hot rolling process, the some precipitated phases in
the middle of the cast billet underwent dissolution and re-precipitation, resulting in a smaller number and size of precipi-
tated phases in the wire rod.
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Fig. 1
plasticity

Tensile mechanical properties curve of 928i sample at room temperature :

(a) engineering stress—strain, (b) strength, (c)



55 3 1

2% PRAE WY R R TR otk 92Si #E 2 PAL I A UL RE S LR - 109 -

2.2 TROUZH 2 A B

T 2o 3 E R X 4 AH R S IR AT AT RO 2
FAN P 2 7R o 3 55 20 TR A AR R ™ E 0 IR B ik
T e B, R B AR A 5 AR T, AT 5
B R S K R, BEE L R AT
A LER AR 2 Bk G R Bk AR RE I, 538
HELRTRE S RS SLETAR & ST S AR 2 R
54 (320+40) | (250+20) .(212+32) ((75+10) nm,
AULAH BT S R, R A R 2 Ak T
76%. B FLHI A EAT , )2 (R BE S A A
YR TPELRURE S RS FL AR S B B AR R A
ROF 43 5 8 (15.4+8.1) | (10.6+5.2) | (8.9+3.4) |
(3.4=1.8) pwmo HH TR, B B AR RS
41k T 78%.

Mg Exic M. Taleff > 38 3 %) Ji IR 58 B 5 R )2 0]
B BRI RSEZ B OC R, BAR WL (1) .

Ty = 310(25/\)‘5 + 460PS (1)
KL N KR IJZEEE, pm; PS A BROE AR ER A R

S, wme ARAE ST R )2 TR AR O AR RS AR
AV 3BT 8 20  hELET RS AL AT AR S
£ 55 10 JE I 98 ol 578,662,723 .1 201 MPa, 552
W ok RIEAR —F . )2 R B 5 B AR ER A %6 i Al
N

F1 HELFRESIHMIBLINEITE
Table 1 Calculation of strengthening mechanisms of 92Si
sample in the entire hot rolling process
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Fig. 2 SEM morphology of microstructure of 92Si sample in the entire hot rolling process: (a) 180 mmx240 mm casting billet, (b)

$90 mm sample before intermediate rolling, (¢) $40 mm sample before precision rolling, (d) ¢p14 mm finished wire rod
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Fig. 3 EBSD morphology of 92Si sample in the entire hot rolling process: (a) 180 mmx240 mm casting billet, (b)$90 mm sample
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before intermediate rolling, (c)$40 mm sample before precision rolling, (d)¢14 mm finished wire rod



55 3 1 25 P AR R P 0 9281 £ 4% P it R4 AUk i v AR LA <111 -
ﬁ Cr LY
Ti
¢ A%
Ti Cr
A
BEE/keV
E
+||c
Ti_}’
iV
LT X
BER/keV

K4 (a~b)92Si IS (o~d) MU EEACHIHT AR TEMJE 5K EDS RE
Fig. 4 TEM morphology and EDS spectrum of precipitated phases in (a—b) 92Si casting billet and (c—d) finished wire rod
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