5 IR W
10 A SPECIAL STEEL

Vol. 44. No. 5

FRELMASIER AL YL82B-QM 558N 4 £

B XA, OB, RE, REGE, A, ik
(77 S FRIR B A IR AR MBI ST T, 35 1 266409)

1 OE Gl R TR0 % V& 0. 09% F#%311<0. 005%, Cr & 1 0. 28% F#{%31<0. 05% ,Mn
0. 85% FEALEN 0. 70% , TERHAR T A4 0 B BT (8 R E SR T T2 ZEZ IR B R (1 2235 1% 890 ~
910 °C R 510 ~ 520 C) /L7~ 15 mm YL82B-QM /&1 s A9 £k 4 2% , APPSR LA 5 1 227 MPa, W iYL 45
#39.3% , 3 O AL 2R 98% , [R] [ 5 & 7F 40 MPa i FRl N , & 08 Bl (R A0 38 5 [R AR <1, 0 %% s SRS Cr .V
G4t ¢ 15 mm YLR2B-V XA B A5 AH LL , BEAAMERETE AR R, BRAR T & & o i A, BEARTRZE RIS A0, AR K
HYRRAR T REIRINAE 08 TR MR Talk A= 77 i 85 74677 10 mm 1 570 MPa RBAL N 22 , 0 % IS IE,
LZPURREE SRR TS BRI S AR R K .

SR AR ML I YLS2B-QM; miiRINA L ; Bk

DOI:10. 20057/j. 1003-8620. 2023-00083 FEHES TF762; TG335.6

Research and Development of YL82B—-QM High-strength
Steel Strand by On-line Heat Treatment Technology

Yan Chaonan, Xu Kai, Zhang Wentao, Chen Dianqging, Yuan Xiangkun, Li Maimai
(Wire Research Institute, Qingdao Special Iron & Steel Co., Ltd., Qingdao 266409, China)

Abstract: By adjusting the composition of the steelmaking process, reducing the V content from 0. 09% to 0. 005%, Cr
content from 0.28% to 0.05%, Mn content from 0.85% to 0.70%. In the case of reduced alloy elements, ¢15 mm
YL82B-QM high-strength steel strand produced by adjusting the soft reduction during continuous casting process, on-line
heat treatment technology (spinning temperature 890-910 °C , salt tank temperature 510-520 °C) , the average tensile
strength reached 1227 MPa, shrinkage of across section of 39.3%, soxtization rate 98%, the same circle strength is
within 40 MPa, crystal boundary carburizing and cardiac martensite level 1. 0 or below. Compared with the traditional Cr,
V alloying ¢15 mm YL82B-V air-cooled wire rod, the wire rod performance is better, reduces the amount of alloy composi-
tion, and does not require fan cooling, greatly reduces energy consumption, truly achieves green industrial production.
The wire rod is used for the production of $10 mm 1 570 MPa grade sleeper steel wire. The customer has verified that the
steel wire tensile strength, elongation, bending and other important indicators meet the standard requirements.
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Table 1 Chemical composition comparison between YL82B-QM and YL82B-V steel wire rod %0
[ C Si Mn p S Ni Cr Cu A
YL82B-QM #Rifi 0.80 ~0.85 0.10~0.30 0.65~0.75 <0.020 <0.020 <0.050 <0.050 <0.05 <0.005
YL82B-QM 3R 0.82 0.20 0.70 0.008 0.015 0.006 0.003 0.01 0.003
YL82B-V 0.82 0.23 0.85 0.020 0.009 0.009 0.280 0.02 0.090

K1 AR S R RS T2 174 mmx240 mm EHFRAEE A : () TR —, () TR, () FE=
Macrostructure picture of 174 mmX240 mm continuous casting billet under different drawing speed and reduction test pro-

cess : (a) Scheme 1, (b) Scheme 2 , (¢) Scheme 3

Fig . 1
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Table 2 Test process scheme under different drawing
speed and soft reduction

FEE PiE/(m-min™") JEF 8 53 F/mm £ jr:n_n[\:%/
— 1.06 ~ 1.08 T-1-2.0-3.5-3.5-3.5-2.0 14.5
= 1.10~ 1.12 T-1-2.0-3.5-3.5-3.5-2.0 14.5
= 1.10~1.12 T-1-25-3.5-3.5-3.0-2.0 14.5
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Table 3 Process parameters of different cooling schemes
for on-line heat treatment C
UE S 22 IR R rER
A 910 ~ 920 530 ~ 540
B 910 ~ 920 510 ~ 520
C 890 ~ 910 530 ~ 540
D 890 ~910 510 ~ 520
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Fig . 2 Macrostructure picture of ¢130 mm semi—finished product under different drawing speed and reduction test process : (a)

Scheme 1, (b) Scheme 2 , (¢) Scheme 3

1270F i
ol @ 40T (b)
39b 39.3

1250 1247
< 1240} 838 8 8
a b 37.5
= 1230 h227 = 37t
- L
5 1220 211 §36 I

1210 1210 ﬂ

a5t 35

1200 1198

1190} 34

1180} 33

A B C D

YL82B-V

A B C D YL82B-V

%13 YL82B-QM A[RIAHIT5 %5 YL82B-V %Lt : (a) [AlBBI58 B , (b) 7] 18] ifd 4 2%
Fig. 3 Different cooling schemes of YL82B-QM are compared with YL82B-V: (a) in—circle strength , (b) in—circle shrinkage
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Fig. 4 SEM Microstructure morphology of YL82B-QM wire rods (a) and YL82B-V wire rods (b)
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Table 4 Comparison of steel wire properties produced by
YL82B-QM and YL82B-V wire rod

ps DURIES g N ampag, O ITHBUK

MPa (180°)
YL82B-QM 1642 1489 8.0 5
YL82B-V 1 630 1482 6.5 5
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