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Improvement of precise control technology for injection
volume of lithium-ion batteries and its impact on battery
performance

Shulin Dai
Xingheng Power (Chuzhou) Co., Ltd., Chuzhou, Anhui, China

Abstract

Precise control of injection volume is a core process in the manufacturing of lithium-ion batteries, which directly determines the
internal ion transport efficiency, interface stability, and electrochemical performance consistency of the battery. This article aims to
address the problems of insufficient accuracy, poor environmental adaptability, and low process adaptability in traditional injection
volume control technology. It systematically elaborates on the core requirements and control principles of lithium-ion battery
injection technology, and deeply analyzes the correlation between injection volume and internal reaction mechanism of the battery.
On this basis, an improvement plan for precise control technology of injection volume with “dynamic closed-loop feedback+multi
parameter collaborative regulation” as the core is proposed. The core objectives and constraints of the technical improvement are
clarified, the key technical improvement details are refined, and the prototype of the improved control device is developed. Through
performance verification experiments, compare and analyze the differences between improved technology and traditional technology
from the dimensions of electrochemical performance, cycle stability, and process adaptability. The experimental results show that
the improved precise control technology for injection volume can effectively improve the capacity consistency, cycle life, and rate
performance of batteries, significantly enhancing their adaptability to different specifications of batteries and complex manufacturing
environments. The research results of this article provide important technical support and theoretical reference for the optimization
and upgrading of the injection process in the manufacturing of lithium-ion batteries.
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