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Effect of FTSR Hot Rolling Process on Microstructure and
Mechanical Properties of 65Mn Strip

Li Xiujing Wang Shuhua Zhang Xing Li Hongwei
( Tangshan Tron and Steel Group Co.Ltd Tangshan 063016 Hebei China)

Abstract: Microstructure and mechanical properties of FTSR 65Mn steel strips produced by different hot
coiling technologies was investigated and simulated quenching heat-treatment were carried on.The result
shows that ferrite reduces in term of its volume fraction and finically disappears with coiling temperature
going down from 740 °C to 600 °C but the pearlite size and space decrease and strength and hardness of
resulted 65Mn strip increase. When the sirip is heated at 850 °C  the coarsing of transformed austenite
grain is retarded and the size of grains is directly affected by primary pearlite. Industrial quenching
process based on experiment is suitable for strip production of the required performance and the hardness
of strip surface after quenching is above 53HRc.
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6 65Mn
30CrMo .40Cr,65Mn ,75Cr1
o 65Mn !
N FTSR 65Mn
1 o
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65Mn ; 740 °C 640 C
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850 C
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20" °
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1 65Mn
Table 1 Composition analysis results of 65Mn steel %
C Mn s P Si N Als Fe
0.62~0.70 0.90~1.20 <0.025 <0.025 0.17~0.37 <0.006 5 <0.04 Bal.
2 2 o 2
Table 2 Hot rolling process and sample codes 740 °C 640 °C
/mm /C /C 600 °C
1* 8.0 870 740 5
2# 8.0 870 720
3* 8.0 870 650
4* 8.0 870 640
5 5.0 870 600 - 5
6* 4.0 870 600 > °
740,640,
600 °C
2 315.277 197 nm,
2.1 3
o 1 ° 65Mn
65Mn + 65Mn GB/
FTSR T 24181—2009 ; 65Mn
: 2.2
740 C 640 C  65Mn
: 1" 4 850 C.
640 °C (GB/T 6394—2017
o )
4 ; 3.4
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Fig.1 Microstructure of hot rolled strips with different thickness coiled at different temperatures
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Fig.2 Pearlite microstructure of 65Mn strip at different finish cooling temperatures

3 65Mn N
Table 3 Mechanical properties of resulted hot
rolled 65Mn strips

/mm R, /MPa Al% ( HBW) 9

1# 4#
1" 8.0 853 19.5 251
2# 8.0 862 16.5 258 °
3% 8.0 882 16.0 267 4
4 8.0 888 15.0 269 . L .
5 50 906 155 270 Table 4 Austenite grain size of steel strip reheated
6" 4.0 911 14.0 276 at 850 °C holding for different time
/min /pm /min /pm
# # .
3.4 1 4 10~240 min 10 15.357 10 11.979
. 240 min 30 15.978 30 12.467
1* 60 16.646 4# 60 12.563
120 16.308 120 13.355
240 17.429 240 14.179
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(a)10 min;
(b)30 min;
(¢)60 min;
(d)120 min;
(e)240 min

31" 850 C
Fig.3 Austenite grains of sample 1" reheated at 850 °C

(a)10 min;
(b)30 min;
(¢)60 min;
(d)120 min;
(e)240 min

4 4 850 C
Fig.4 Austenite grains of sample 4" reheated at 850 °C
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Table S Surface hardness of simulated quenching 65Mn strip
5. 6 o
( HRc)
1 2 3
1* 48.9 46.1 51.4 48.8
4* 53.0 52.4 49.3 51.6

(a)1%; (b)4*

6
Fig.6  Microstructure of simulated quenching 65Mn strip
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6 65Mn ( HRc) :
Table 6 Surface hardness of industrial quenching 65Mn strip 1)
( HRc)
1 2 3

1* 49.6 55.8 52.2 52.5

4* 53.4 54.0 56.4 54.6 2)
3) 850 °C
3

FTSR 65Mn 4)

( HRc) 54.6,
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