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Organization and expansion breaking performance of fracture notch of
crankshaft bearing and connecting rod by laser processing

KOU Shu-ging, WANG Jin-wei, ZHENG Qi-feng, YANG Shen-hua
(Roll Forging Research Institute, Jilin University ,Changchun 130025,China)

Abstract: Fracture splitting notches from C70S6 steel used in a connecting rod and from gray cast iron
used in an engine crankcase main bearing bracket were processed by a YAG pulse laser, and the frac-
ture splitting experiment was conducted in the fracture splitting device. The geometry appearances,
microstructures, micro-hardness change as well as the fracture surface of fracture splitting notches
were studied by a tool microscope,a scanning electronic microscope and a micro-hardness tester. Char-
acteristics of fracture splitting notches processed by the pulse laser were discussed, and the influence
of pulse laser processing fracture splitting notches from ductile/brittle materials on the expansion and
breaking performance of the notchs was revealed. The results indicate that the geometry appearances
and notch effects of the fracture splitting notches from ductile/brittle materials processed by the pulse
laser are obviously superior to those of the broaching and linear cutting processing, and the gap sensi-
tivity of gray cast iron has been strengthened greatly. The brittle martensite has been produced nearby

the fracture splitting notches from ductile/brittle materials, and micro crack appears in the root of

W fs HE:2010-04-19;1&4T H #1 :2010-08-24.
EemMB: AR AR ¥IESEB T H (No. 50375066) 5 5 25 22 K+ 2 Bl 254 00 R 9F 5L 4 % B H (No.
20060183066)



o543 SR TG + S5 < ol o 7 R /T RO I TR AR R ) 2L 4 K D fE 769

notch. The organization is obviously refined. The micro-hardnesses of melting zone and the solid
phase transition zone of ductile/brittle materials approximately are 820/850 HV and 860/550 HV ,re-
spectively,which are higher than that of the substrate, and show a remarkable hardening effect. The
ductile tearing phenomenon can not be seen in the C70S6 steel notch root zone. The ductile/brittle
material fracture shows the brittle fracture characteristic, which satisfies the fracture splitting techno-
logical requirement.
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Tab.1 Chemical composition of the material (%)

C70S6 K5 4k
C 0.72 3.2
Si 0.21 1.18
Mn 0.48 1.1
P 0.008 0. 082
S 0. 064 0.055
Al <0.01 —
Cr 0.10 —
Mo <0.03 —
Ni 0.05 —
% 0.04 —
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(a)Cross-section profile of C70S6 steel by oblique cutting
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Fig. 1 Experiment of fracture notch produced by la-

ser cutting
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(c)Gas hole and micro crack of gray cast iron
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Fig. 3 High magnification micrograph of fracture

splitting notches and thermal effect regions
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Fig. 4 Micro hardness distribution of fracture notch
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Fig. 5 Fracture morphology and brittle cleavage fea-

ture of fracture surface
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