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Analysis and Process Improvement on Defects of Broken Bits
Dropping Out from Fracture Surface for Microalloying
C70S6 Expansion-Broken Connecting Rods

DENG Xiangyang, XIE You, LI Shichao
(Research Development Department, Zenith Steel Group Co Ltd, Changzhou 213011)

Abstract By metallographic microscope, electron microscope etc. analyzing, it is obtained that surface serious de-
carburization of the C70S6 steel surface seriously causes the connecting rod expansion-broken bits dropping out, and inter-
nal quality defects. By optimizing the content of Al, V, and P, the ferrite constituent in steel decreases from orignial
5.5% ~8.6% t02.7% ~4.8% ,and by using measures including continuous casting superheat reduced from =35 C 1o
<30 °C, casting speed reduced from 0. 80 ~0.90 m/min to 0. 65 ~0. 75 m/min, electromagnetic stirring current at the
end increased from 200 A to 300 A; coating the cast billet before rolling, air-fuel ratio in the high temperature section of
the heating furnace reduced from 0.7 ~0. 8 t0 0. 5 ~0. 6, heating temperature increased to 1 200 ~ 1250 °C ; and increas-
ing cooling rate after rolling, the segregation of C in the center of the C70S6 steel is reduced to 0. 99 ~ 1. 04, the depth of
the surface decarburization layer is <0.50%d, the grain size rating is 5. 5 ~6. 0, and the ferrite content is <5.0% , suc-
cessfully solved the problem of bits dropping in batches of connecting rods.
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Fig.1 Comparison between processing technology of quenched and tempered steel (a) and non-quenched and tempered steel (b) parts
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Fig.2 Macro morphology of position at dropped broken bits
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Fig.3 Macro morphology of connecting rod expansion fracture
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Table 1 Chemical composition of C70S6 steel /%

WiE c Si Mn p

S Cr Ni \) Al

LME 0.70 0.18 0.58 0.014
WBEERK  0.67~0.73 0.15~0.25 0.53 ~0.60

=<0.045 0.060~0.070 0.10~0.15 0.04 ~0.08 0.030 ~0.040

0.063 0.14 0.06 0.037 0. 006

<0.010
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Fig.4 Overall fracture morphology of big end of connecting rod
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Fig.5 Decarburization microstructure at edge of connecting rod expansion break en bits
dropping out position (a) and edge structure at no bits dropping out position (b)
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Table 2 Main parameters and process conditions of continuous casting

IR/ H W/ hE/ HE SRSEEHER REHHAER EEFR WEEH/

m (mm x mm) (m - min~") C A A o mm

10 220 x 260 0.80 ~0.90 <35 190 ~210 190 ~210 6~8 +5.0
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Table 3 Main process parameters of rolling process
IABE/C ERE T S8 6]/ FELEEE/ ERREE
mA—Bt B BB mE—B R AR min T T

950 ~ 1 050 1120~1180 1130~119 0.6~1.0 0.7~0.8 0.7~0.8 150 ~240 1030 ~1 130 860 ~900
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Table 4 Comparison of main process parameters of contin-
uous casting between before and after improvement
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Table 5 Comparison of main rolling process parameters between before and after improvement

Ty hn#iR B/ C MR b EEE, FPELEE  EXRRRE/
BB mRTE BB B WRTE HRE min < T

Mk  950~1050 1120~1180 1130~1190 0.6~1.0 0.7~0.8 0.7~0.8  150~240 1030~1130 860 ~900

BPtE  1000~1100 1200~1250 1200~1250 0.6~0.8 0.5~0.6 0.5~0.6  180~270 1100~1150 800 ~850
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Table 6 Composition and performance comparison before and after improvement
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021-378 0.004 0.033 0.024 1.01 6.0 4.2
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