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摘  要
         

         

    现行纸芯空滤器生产主要采用立式注塑机注塑生产，折叠好的纸芯由人工插放

于动模楔形齿中，压平后合模注射成形。人工操作效率低，加上车间温度高，劳动

环境及强度均不利于工人身心健康。折叠后的纸芯难于采用普通的机械手抓取、安

放，本课题组受某公司委托研究设计专用机械手实现自动化放置纸芯嵌件和取出注

塑件。

   本课题首先根据纸芯空滤器注塑生产的工艺流程，结合纸芯嵌件的材料形状特

点，采用Pro-E软件设计纸芯空滤器注塑专用机械手三维结构模型，主要包括旋转

双臂结构以及手部、手臂和压紧机构。旋转双臂结构分别用于纸芯嵌件的放置和注

塑件的取出，双臂并行动作提高了效率；手部采用齿形指侧插方式抓取W型滤纸

，解决了柔软、易破滤纸的抓取难题。其次，利用虚拟样机软件ADAMS对模型进行

动力学的仿真分析，根据ADAMS的仿真分析结果确定各执行气缸的参数，设计了气

压驱动回路系统。接着，根据机械手动作的控制要求，设计纸芯空滤器注塑机械手

的控制器。控制器的核心部件采用欧姆龙CMP1A的PLC，采集各限位传感器信号控制

各电磁阀开关，控制驱动气缸执行机械手的动作任务；采用显控公司的Samkoon

SA-3.5工业触摸屏实现人机交互和运行状态的实时监视。为实现自动化连续生产

，设计了带托盘的纸芯自动上料结构。最后，经过非标准件制造、部件装配调试和

整机联合调试完成了机械手研制。

   经实验，本课题研制的纸芯空滤器注塑专用机械手能够较好地完成纸芯嵌件的

放置及注塑件的取出动作。研究成果解决了企业注塑生产中的难题，并对注塑机机

械手的开发应用有一定的借鉴作用。

         

关键词：空气滤清器；注塑机械手；可编程控制器；工业触摸屏

厦
门
大
学
博
硕
士
论
文
摘
要
库



Abstract
         

         

    Nowadays, air filter is mainly produced by vertical injection molding machine,

folded paper core is inserted in the wedge-shaped teeth of dynamic mold and

then pressed smoothly. The efficiency of manual operation is low, also with high

temperature the labor environment and strength are harmful to worker’s health.

As folded paper core is difficult to be fetched and placed by ordinary robots, we

are commended by a company to design a specialized robot to place the paper

core inserts and fetch injections.

   This paper firstly focuses on the producing process of air filter and the material

shape features of paper inserts, a injection molding robot’s three-dimensional

structure model is designed using Pro-E. The robot’s mechanical structure

includes hand, arm and pressed institution, it has two arms with rotating form,

while one arm places paper insert, the another arm can grab products to next

procedure, two arms can act simultaneously and efficiently; the hand can fetch

the “W” shape paper inserts from side which solve the problem that soft and brittle

paper is hard to be fetched. Then, virtual prototype software ADAMS is used to

run dynamics simulation and analysis, based on the results of simulation and

analysis also the parameters of cylinder are determined and the system of

pneumatic pressure driver is designed. Finally, according to requirements of the

robot’s control we design the controller of injection molding robot for air filter.

Omron company’s CMP1A PLC is the core of the controller, the signals of

position sensors are collected and solenoid valves are controlled to drive

cylinders for robot’s motion by the PLC. Samkoon SA-3.5 industrial touch screen

is used to receive human’s orders and monitor the states of the robot. In order to

achieve automation, we also design a tray and automatic feeding structure.

Finally after non-standard parts manufacturing, parts assembly joint

commissioning, we develop the injection molding robot.
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    Proven, the injection molding robot developed by this project can well place the

paper inserts on mold and grab products to next procedure. The research works

in this paper resolved problems in injection molding production and also can

provide certain guideline for design of inject molding robots.
         

Keywords: Air FilterInjection Molding RobotsPLCHMI
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