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ANALYSIS OF THE CAUSE OF COLD FORGING

CRACKING OF STEEL MLOSAL IN COLD HEADING UPSETTING

Chen Jiandong' Liu Yujun®
(1. Technology Research Center Hebei Jingye Group Iron & Steel Co. Ltd. Pingshan Heibei 050409;
2. Converter Steel — making Plant Jiangsu Shasteel Group Co. Ltd. Zhangjiagang Jiangsu 215625)
Abstract: The causes of cold heading upsetting cracking of MLO8ALI steel were analyzed from the production
process. The result showed that many factors leaded to cold heading upsetting cracking of MLO8AI steel
including the lower Al s the higher content of Nitrogen the larger proportion of Al s/N<6 the failure
of effective elimination of aging hardening hazards of nitrogen before cold forging mold powder entrapment
in casling blank poor effect of Calcium treatment.
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Tab.1 Chemical composition of MLO8AI wt%
C Si Mn P S Al
0.05~0.10 <0.10 0.30 ~0.60 <0.035 <0.035 =0.020
0.05 ~0.08 <0.05 0.30 ~0.40 <0.025 <0.010 0.030 ~0.045
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2 (4) >270 s
2.1 Al s o
Al s Al s/ N (5) =1 660 C.
6.0 MLOSAI 2, 3.1.3
2.2 N
MLO8AI . MLO8AL 0 685 ~1 000 ppm
. ; ( 2% . 45%) 5 kg/t. (
. HA 50%) 1 kg/t. . 4 kg/t. 1 kg/t
3 . Al t 0. 060% ~
3.1 0.075%. Mn . C .
3.1.1 3.2 150 t LF
KR ~ 2, MLO8AL
2 N
Tab.2 Hot metal composition and temperature ) LF .
C/% Mn/% P/% S/% T/C 3.2.1
4.0~4.5 0.45~0.60 <0.15 <0.008 =1 300 MLOSAI Ca0 — Alzo3 _
3.1.2 CaF, o . N
(1) o . 5
(2) 3 5
6 min “ i Ca0 - AL O, - CaF,
. 1 .
(3) C <0.04% .
3
Tab.3 Chemical composition of final slag in refining
Ca0 /% Si0, /% AL O5 /% MgO/% CaF, /% MnO /% TFe/% S/% C/A (R)
17603211 43.90 3.2 34.0 6.45 10.6 0.20 0.54 0.505 1.29 13.72
17603214 43.04 2.8 36.1 7.02 9.5 0.20 0.63 0.509 1.19 15.37
17603215 40.53 2.4 38.3 6.20 11.2 0.16 0.47 0.484 1.06 16.89
17603226 43.41 3.3 35.4 7.31 9.0 0.23 0.51 0.576 1.23 13.15
17603230 44.17 2.1 34.9 6.58 10.9 0.19 0.45 0.513 1.27 21.03
1 Ca0 - AL O, - CaF,

Fig.1 Distribution of refining slag in CaO — Al,0; — CaF, —based slag system
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3.2.2 Al t 15~35 C 1595 ~
1 605 °C LF 1575 ~1 585 C(
75% Al t ) o
0.050% ~ 0. 065% 3.2.5
o ( LD ) MLO8AI Al t 0. 030% ~ 0. 045%
Al O, o Al O, LF
Al 0, N T Ca / Al s=0.08~0.11 T Ca
0.002 5% ~0.003 5% 2.0~2.2 m/t
AL O, (285 g/m) =3.5 m/s; Ca
. =15 min
3.2.3 N <15 min
(1) o Al o
+ (1:1) 3.3
R MLO8AI
(2) LF . ! 4;
6 000 C N, 6 ~7
6 ; 90 ~ 120 mm
(3) 3 0.05 ~0.08 L/min
min— 1570 C >16h; M - EMS
— ( ) . 480 A. 3 Hz. 1.15 ~1.35 L/kg
3.2.4 1.7 ~2.0 m/min.
MLO8AI 1528 C
4 MLO8AI wit%
Tab.4 Composition of speciallized mold powder of MLOSAI steel Wi%
Si0, ALO, Fe, 0, Ca0 MO R,0 F TC
BRK -Z 29.28 4.22 0.63 34.46 2.52 8.84 9.4 6.75
4
4.1
4.1.1
N 1/4
2 o
7% ~8% - 3
4
Ca.Al.C.
0.K.CIL.S
Ca.C.K.Cl.S.0
CaS
Ca
CaS o 3 2 MLO8SAI
( 3). Fig.2  Cold forging cracking of MLOSAI product
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3
Fig.3 Energy spectrum analysis result of crack inclusions
4 MLO8AI
70 pm o 3
MLO8ALI °
4.1.2 N
5 MLOSAI (20 )
4 Alt\Als.T Ca o
Fig.4 Morphology of inclusion distribution
5 MLO8AI
Tab.5 Chemical composition of MLOSAI during smelting process
N /ppm
Al s/ N Alt/% Als/% T Ca /% T Ca / Al s
LF Ca /

17503209 31.8 45.2 48.8 56.8 4.93 0.037 0.028 0.002 1 0.075
17503210 27.4 42.7 47.8 56.3 5.68 0.039 0.032 0.002 4 0.075
17503211 30.9 45.4 49.3 58.2 5.50 0.041 0.032 0.001 9 0.059
17503212 31.8 46.6 51.2 60.5 4.96 0.037 0.030 0.002 8 0.093
17503213 32.5 46.4 50.8 59.1 5.58 0.040 0.033 0.002 2 0.067
17503214 26.3 42.2 46.2 54.7 6.40 0.043 0.035 0.003 1 0.089
17503215 29.0 44.7 49.3 59.0 4.92 0.037 0.029 0.002 3 0.079
17503216 32.1 47.7 51.9 59.8 6.02 0.042 0.036 0.003 7 0.103
17503217 30.6 45.4 50.0 59.6 5.03 0.038 0.030 0.002 7 0.090
17503218 33.4 47.4 52.2 61.1 5.72 0.040 0.035 0.002 0 0.057
17503219 27.8 43.5 47.8 57.8 5.53 0.038 0.032 0.003 3 0.103
17503220 29.6 44.8 48.5 57.6 6.07 0.041 0.035 0.002 4 0.069
17503221 32.4 46.6 51.6 61.4 5.54 0.039 0.034 0.001 8 0.053
17503222 31.5 45.4 50.0 58.3 5.49 0.040 0.032 0.002 9 0.091
17503223 34.2 49.5 53.8 61.7 4.70 0.037 0.029 0.003 7 0.128
17503224 27.5 43.8 48.3 58.2 6.19 0.042 0.036 0.002 8 0.078
17503225 29.3 45.0 49.3 58.1 5.34 0.039 0.031 0.002 3 0.074
17503226 28.3 45.0 48.8 57.2 5.07 0.037 0.029 0.003 1 0.107
17503227 27.6 42.3 47.0 55.6 5.39 0.038 0.030 0.002 6 0.087
17503228 30.6 45.3 49.5 56.4 6.03 0.040 0.034 0.003 0 0. 088
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5 LF
19. 38 ppm,;
8.76 ppm. Al s/ N 5.50 Al s/
N 6.0 25% MLO8AI
HV
195.5 HV 20, 5
N o
6 MLO8AIL
Fig.6 External surface scarring of wire rod of MLOSAI just produced
4.2.2
MLO8ALI +
S N N 7+ 8
Fig.5 The change of N content in each stage 0-1~0.5mm
LF °
LF MLO8AI
4.1.3
T Ca 0.002 5%
45% T Ca 0.003 0% 70%
T Ca / Al $=0.09 30% !
X ALO, Fig.7 The morphology of the cracking
MLO8AI
4.2
4.2.1
7 6 o

8

Fig.8 The melallographic structure of the cracking
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