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Cause Analysis on Bolt Cold-Heading Breakage of SWRCHI15A
Steel for Transmission Tower and Improvement Process

Li Yongchao'” ,Wu Jianfei'” ,Wang Xin'? ,Zhai Guohao'” and Wang Jing'”’
(1 Technical Center Xingtai Iron and Steel Co Ltd, Xingtai 054027 ;
2 Hebei Engineering Technology Innovation Center for Wire Rod , Xingtai 054027 )

Abstract The reasons for SWRCHI15A steel bolt breakage are analyzed by chemical composition analysis , macroscop-
ic examination , hardness analysis , fracture morphology analysis and oxygen and nitrogen content detection. The results show
that qualified bolt T[ O] and [ N] are respectively 0. 002 0% ~0.002 1% and 0.006 2% ~0.006 4% ,but the breakage
bolt T[O] and [ N] are respectively up to 0.006 3% ~0.006 4% and 0.0103% ~0.010 8% that leads to a decrease in
the plasticity of the material during cold deformation,the HRB hardness value of bolt head iz more than 100, it is easy to
break in the stress-concentrated head and shank transition area and is the main reason for the bolt break. With controlling
refining end slag (FeO + MnO) <1. 0% ,avoiding liguid absorbing oxygen and nitrogen and secondary oxidizing, reducing
the casting waiting time from 15 ~20 min to 5 ~ 10 min, changing the way of adding sand from manual throwing to tube can-
ning sand adding and strengthening the cleaning of the bottom of ladle, the automatic pouring rate of ladle has been raised

from 85.7% to 98.9% ,and no similar quality problems have occurred again.
Material Index Transmission Tower SWRCHI15A Steel, Bolt Breakage, Microstruture, Precaution
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Fig. 1 Photo of head broken bolt



* 44 RN

B2 %

EL R R A5 R o

T T PG U A 3k B R, A3 LA
JR53 T S AR S B AR RS T X
T B BTk 8RR BEAT T X L2, I AR R 3
TR AR T

1 R_EHE

X U Sk W AT BRURE S AT, BORE 2 8 23 391 O R
AT O 1 1) A a8k Sk 1 BRFIT (18 1 7
B2), M ERAE 7 E 2 A0 T eEEs .
ey BB B RS AR A o R, X
R T AT LT 550 A BROULTE S5 WL, o o A T 45
RO PRk B R

WAL

B2 mekilinkE
Fig.2 Head tapping test device
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Table 1 Chemical composition of head breakage area and holt body/ %
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Fig.3 Fracture macrograph (a) and micrograph (b) morphology
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Fig.4 Microstmeture of center (a) and edge (b) of bolt rod body
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Fig.5 Contrast of hardness between qualified bolt (a) and
breakage bolt (b)
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Fig.6 Comparison of oxygen and nitrogen content in bolts be-

tween qualified bolt (a) and breakage bolt (b)
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Table 2 Target composition and basicity control of refining

slag
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