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Reform and Practice of Mechanical Drawing Course in Robot Engineering under the
Background of New Engineering with ''3D Leading and 2D Reverse Seeking''
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Haojing College, Shaanxi University of Science and Technology, China Shaanxi Xi'an 712046

Abstract: The construction of new engineering disciplines and the development of intelligent manufacturing have put
forward higher requirements for the spatial imagination ability, digital design ability, and engineering specification
application ability of students majoring in robotics engineering. This article proposes a teaching model of "three-
dimensional guidance and two-dimensional reverse engineering" to address the problems of insufficient class hours in
current mechanical drawing courses, difficulty in effectively cultivating spatial thinking through traditional teaching
methods, insufficient integration of course content with professional background, and a focus on formal geometric
technical specifications (GDP) teaching that deviates from engineering practice. This mode changes the traditional
teaching sequence of "two-dimensional first and then three-dimensional”, and introduces a three-dimensional design
environment at the beginning of the course. Students first construct a robot part model in three-dimensional space, and
the software automatically generates standard two-dimensional engineering drawings. By comparing the model with the
drawings, they learn the projection principle and national standards in reverse. At the same time, establish a modular
project case library that combines with the robotics profession, and develop teaching projects based on "two finger
gripper" and "robot joint module" as carriers; Explore GDP teaching methods for engineering applications, linking
tolerance theory with practical requirements such as robot motion accuracy and assembly performance; Establish a
process based assessment system with project portfolio as the core and enterprise engineers participating in evaluation.
Teaching practice has shown that this model has significant effects on enhancing students' three-dimensional spatial
thinking ability, engineering drawing standard application ability, and learning initiative, and can provide reference for
the reform of basic courses in robotics engineering.

Keywords: New engineering; Robotics engineering; Mechanical drawing; Three-dimensional guidance; Reform in
education; Geometric technical specifications
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