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Manufacture of connecting-rod initial splitting
notch by Nd : YAG solid laser

ZHENG Qi-feng, YANG Shen-hua,DENG Chun-ping, LIN Bao-jun, KOU Shu-qging
(Roll Forging Institute, Jilin University, Changchun 130025, China)

Abstract: In order to improve the processing precision and quality of a connecting-rod splitting notch
and to improve its manufacturing yield, two kinds of connecting-rod products were manufactured and
laser processing parameters were also determined. The splitting notch processing on two kinds of con-
necting rods was carried out by a Nd : YAG solid laser and then the influence of different cutting pa-
rameters on the cutting quality was analyzed and the laser cutting parameters were optimized. The re-
sult shows that the laser peak power, clearance between focus and plate, cutting speed, impulse fre-
quency, assistant air pressure, and the angle of laser incidence have a great influence on the processing
quality of splitting notch. When the peak power of laser is 2. 4 kW and the impulse time is 0. 4 ms,
the depth of cutting notch is 0. 453—0. 457 mm. Moreover, when the ratio between impulse frequency
and cutting speed is 3, the splitting notch processed is conductive to the splitting of connecting rod in
the condition of the minus clearance between focus and plate, which can meet the demand of the split-
ting quality of M0406 connecting-rods.
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Fig. 1  Splitting decomposition groove location and

parameters
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Fig. 2 Numerical laser machine tool for processing

connecting-rod splitting notch
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(a) Influence of peak power and pulse time on depth
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(b) Influence of peak power and pulse time on width
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Fig. 3  Influence of peak power and pulse time on

depth and width
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Fig. 4  Shape of splitting decomposition groove by

various cutting speeds
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Fig. 5 Relation of laser focus and workpiece surface
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(a) Shape of splitting decomposition groove by laser

cutting on negative focus
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(b) Shape of splitting decomposition groove by laser
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(c) Shape of splitting decomposition groove by laser

cutting on positive focus
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Fig. 6 Shape of splitting decomposition groove
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Fig. 7 Angle of laser incidence
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Tab. 2 Laser processing data
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