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Fig.5 Schematic diagram of laser scanning path
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Study on Ablative Morphology of Gear Finishing by Multi-Pulse Femtosecond Laser

MING Xingzu"?, JIA Songquan', LI Wan’, ZHOU Xian', LI Chao', YUAN Lei’

( 1. School of Mechanical Engineering, Hubei University of Arts and Science, Xianyang Hubei 441053, China;
2. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
3. Department of Mechanical and Electrical Engineering, Hunan Automotive Engineering Vocational College, Zhuzhou Hunan
412000, China;
4. Technology Center, Zhuzhou Gear Co., Ltd., Zhuzhou Hunan 412007, China )

Abstract: Femtosecond pulsed laser ablation was used to improve the surface quality of 18Cr2Ni4WA face gear.
A three-temperature coupling model of electron-spin lattice was established to predict and analyze the temperature
changes of face gear materials under the single pulse energy effects of electron, spin and lattice. Combined with the
multi-pulse energy accumulation effect, the evolution law of the ablative pit diameter and depth of the face gear material
was predicted and analyzed experimentally at the laser energy density of 1.035 J/cm® to 5.252 J/em®. The results show
that the equilibrium temperature of the face gear surface does not continuously increase with the increase of pulse
number, and basically remains unchanged at 30 pulses. With the increase in energy density, the diameter and depth of
ablative pits will continue to increase, but the rate of increase will continue to decrease. The best shape of ablative pits
is with the energy density of 2.467 J/cm’. The roughness value of the machined surface increases with a large sweep
spacing, and the minimum roughness is 0.185 um when the distance between the scanning paths is 25 um.

Keywords: femtosecond laser; three-temperature coupling; energy accumulation; pit morphology; roughness
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Risk Analysis of Total Migration of Olive Oil in Food Contact Materials

DONG Shimeng, GE Wenxiu, SHI Huilian, ZHANG Haiyan, WU Min

( Changzhou Industrial and Consumable Products Inspection Co., Ltd., Changzhou Jiangsu 213000, China )

Abstract: 273 batches of food contact materials and products with 8 materials were selected to determine
suitability, water sensitivity and total migration of olive oil, and the detection risks of different food contact materials
were analyzed. The results showed that in terms of suitability determination, the unqualified rate of PVC material
suitability was 100%. The suitability of PE, PET, vinyl chloride - vinylidene chloride copolymer resin and paper
aluminum plastic cover film material was determined. For TPE, PP and metal coating materials, due to the interference
of additives, the suitability of the judgment part did not pass. In terms of water sensitivity, PET material and paper
aluminum-plastic cover film samples were moisture sensitive samples, the probability of water conditioning was 100%.
As for TPE material, the probability of water conditioning is 48% due to additives exposure time and other factors,
while other materials did not need water conditioning. In terms of migration test detection, the detection risks of TPE,
PP and paper aluminum-plastic cover film were higher, which were 86%, 58% and 50%, respectively. The detection
rates of PE, PET and metal coating materials were 7%, 9%, 9%, with a certain detection rate, but the overall migration
risk was not high, while vinyl chloride - vinylidene chloride copolymer resin film material with correction factor could
meet the limit requirements. Before the migration test, priority should be given to the suitability determination, moisture
sensitivity confirmation and adjustment to ensure the accuracy and validity of test results, and to provide data support
for the safety management and quality control of food contact materials and products.

Keywords: food contact material; total migration of olive oil; detection risk
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