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Abstract: The strength and plasticity of 10B38 boron containing cold heading steel under different high temperature con-
ditions were studied using high-temperature tensile testing method. The results showed that the tensile strength decreased
significantly from 124. 8 MPa to 22.9 MPa at temperatures ranging from 700 to 950 C; At 950 to 1 150 °C, the tensile
strength was 12.7 to 25.5 MPa. In terms of thermoplastic properties, the cross-sectional shrinkage rate at 700-750 C
was 56%-72%; When the temperature was between 800 and 1050 °C, the cross-sectional shrinkage rate was > 75%;
When the temperature was between 1 050 and 1 150 “C, the cross-sectional shrinkage rate was greater than 65%. Based
on the above experimental data, the strength of the secondary cooling water in continuous casting was optimized from a
specific water content of 1. 35 L/kg to a specific water content of 1. 25 L/kg. After optimization, the crack index of the
continuous casting slab was significantly reduced. The dynamic CCT curves of 10B38 boron containing cold heading steel
were measured, The experimental results showed that when the cooling rate was 0. 2-1 “C/s, the test steel was mainly com-
posed of softer ferrite structure; When the cooling rate was 3-10 ‘C/s, the experimental steel was mainly composed of
pearlite structure; When the cooling rate was 20 ‘C/s and 30 “C/s, the structure of the test steel was flat noodles martens-
ite+pearlite; When the cooling rate was 50 “C/s, a complete martensitic structure was formed at room temperature. The
experimental results showed that by reducing the cooling rate to 0. 5-2 °C/s, ideal ferrite and pearlite hot-rolled structures
can be obtained.
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Table 1 Chemical composition of 10B38 boron containing
cold heading steel %

C Si Mn P S B Cr Ti Al
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Fig. 1 Dynamic CCT test process diagram of 10B38 boron con-

taining cold heading steel
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Fig. 2 Thermal strength and thermoplastic curves of 10B38 bo-

ron containing cold heading steel
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Fig. 3 Macrostructureof of 280 mmX380 mm continuous cast-

ing billet of 10B38 Boron—containing cold heading steel: (a)

before optimization, (b) after optimization
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Table 2 Macrostructure inspection of 10B38 boron containing cold heading steel continuous casting billets

T RN /A2 R RN I T G R WE FATAEYS R IHEU PRRGUY PORBUK ERE R %
R 0.5 1.0 <0.5 <1.0 1 1 0 27
e 0.5 1.0 0 0 0 0 0 23
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Fig. 4 Microstructure of 10B38 boron containing cold heading steel at different cooling rates : (a)0.2 C/s, (b)0.5 °C/s, (¢)1 C/s,

(d)3 “Cls, (e)5 Cls, (£)10 “Cls, ()20 C/s, (h)30 Cls, (1)50 C/s
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Table 4 Mechanical properties of 10B38 boron containing
cold heading steel

ffﬁ%ﬁﬁl PSR /M Pa

— - 2%
Wik e R

8 627.0 234 48.0 i

14 650.7 19.6 38.1 i

18 637.2 18.7 36.5 ik

22 632.8 17.8 32.2 G

24 627.4 15.6 30.4 G
4 it

(1) BFFE T AN [A) i il 2548 T 10B38 5 il ¥4 B
(has g SPE . RIS ZE SRR, fE AR M T, 700 ~
950 CHHTHIFRIE H1 124.8 MPa Kl FFEF] 22.9 MPa;
950 ~ 1 150 “CHHLPIHm EE H 12.7 ~ 25.5 MPa, fE#K

S 3k

(1] 3% . MRS R S A BUN IS & & (D], k. N5
R K, 2017: 7-16.

[2] 4R . QR B ER BUR S ZO) bR ], 6
5 H,2023,61(2):13-16.

(3] BRIET, B Bk, L, 4. 10B21 M BIATA I T 20 5
[J]. HRERA9, 2022, 43(4): 63-65.

(4] B R, SIS, PhBEAR, 4. 10B21 & AR BUNEL 5 45 A
M e TR T ], BRRRAN L 2022, 43(5) ; 39-42.

(512 @, b, 2% @i, % 22MnBS B omARACHA B 1 e 4
TR0, M TR 254, 2022,29(10) :202-207.

(6] BRART-, W12 30, SRl . o i (ol 20 i {62 4K S4S0EW 5 i #A4#

ARl

S PE Ty 1, 700 ~ 750 °C 1 K7 I R4 R R 56% ~
72% ;800 ~ 1 050 °C B 18] YL 4 %6 >75%; 1 050 ~
1150 “CHFWT IR 4 R > 65% ., B 7 45 — R HIk
5 B LK 5 R 1.35 Likg ikl 1.25 Likg, LAk )5 %
PR RS A W S R

(2) P5E T 10B38 & WV BN (7 8l & CCT iy
LR, YR AR R 0.2 ~ 1 °Crs, i KK L
BRI R R IR L L 35 R HIE R R 3~ 10 °Cls,
BN DL BR OB AR A1 40k 325 R H R Ol 20,
30 °C/s B, 13056 9 by A 2% B ER AR+ B OB (R 41 405 2
¥ 2 FE Ry 50 °C/s B, R IR 58 A H IR
HY

(3) a# i Tk i A4 FLAE v | AR VS 20 3R

#05~2 °C/s FAAS T HAE B 2k Z IR AR OB A
KSR A M.

PR ]. $APE T AR 444, 2021,28(10) : 166-172.

[7] Barse, A, Mer3c. QP804 CCT 4 pyil & (1], 1k
PULFRFAR, 2018, 39(4): 139-144.

[8] JLWYH, Alnst, o6 ¥F, . S5NiCrMoV7 MY 1 & 18 G fR %
SRV HIEEARINZR [T ). ROBHAAL B4, 2022, 43(3): 114-119.

(9] BLtM, |ZR, B F, 5. WS &b iR B0 10833
WSS HEE AT N ], SR PR, 2016, 41(9): 6-9.

[10] PMRT:, TS0, Tk, 55 . ANy & R BUW/K 1 2598 4
pratEmil) ], #REAR, 202006) : 43-46.

[11] 5k &, WMRY, Lo, &. B ¢23.0 mm B EURA A%
TSR S R oA B AR [T ). A, 2020,6,56-64.

KERS 2

2>>3>3333333233333333>53333333233333333332>333>3

=>3>33333333333>3333333>2>33333323>3>33233>

2k 0 A B 18 A DL L BT
A#@lﬁﬁﬂk/ﬁ.(%;&é@wﬂéﬂ
HBEEL B edehA F R

V]
u
V]

S253333333333333333333333353333333>2

u



