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Cost reduction method based on dimensional engineering technology

. 1,2 1,2 -1,2 . -1,2
XU Qingzeng =, ZHANG Yangyang *~, XU Junyi *, FU Xiaolei
1. State Key Laboratory of Engine Reliability, Weifang 261061, China;
2. Weichai Power Co., Ltd., Weifang 261061, China

Abstract ; To reduce engine production costs and improve product competitiveness, methods for reducing product
costs are analyzed from product design, processing, assembly, and other aspects. Dimensional engineering
techniques such as geometric tolerance forward design, precision design, tolerance analysis, tolerance
allocation, and dimension chain calculation are used to achieve a balance between design and process, accuracy
and cost. A diesel engine signal panel is used as an example for verification. The results show that, while
ensuring the functional requirements of the signal panel are met, the application of dimensional engineering
technology and optimization of tolerances can reduce the cost of a single piece by 15 yuan. This method has
significant effects in reducing costs and scrap rates.

Keywords: dimension engineering technology; cost reduction; geometric tolerancing; structure design;
processing technology ; measurement and inspection CRAT S &)
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Analysis of longitudinal control strategy of the intelligent vehicle

PANG Tongjia, WANG Jinbo ", TIAN Yuyang, ZHANG Weihai

School of Automotive Engineering, Shandong Jiaotong University , Jinan 250357, China

Abstract; To address the issues of poor adaptability and slow response when using traditional proportional
integral derivative (PID) control for the longitudinal operation of intelligent vehicles, based on combined PID
control and fuzzy control theory,a simulation control model is established using MATLAB/Simulink, the upper
controller take the deviation and rate of deviation between the desired speed and actual speed as input
parameters for the fuzzy controller in the simulation model. Based on fuzzy rules, the upper controller outputs
proportional , integral, and derivative coefficients, which are weighted with the traditional PID controller
algorithm to produce the desired acceleration of the vehicle. The lower controller switches the vehicle’s drive or
braking through an acceleration-braking calibration table. A vehicle operation platform is built using Carsim,
and the simulation control model is integrated with the vehicle operation platform. Simulations comparing
traditional PID and fuzzy PID longitudinal control strategies are conducted at desired speeds of 5, 10, 16, and
25 m/s. The results show that the average speed deviation of the traditional PID control strategy is approximately
0. 122 m/s, while the average speed deviation of the fuzzy PID control strategy is about 0. 015 m/s. The use of
the fuzzy PID control strategy significantly improves control accuracy, and the response speed is faster.

Keywords : longitudinal movement; fuzzy-PID ;controller;intelligent vehicle (FAT-4 8 . HIEE )



