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Abstract. By introducing the “Explorer” innovation platform, to make up for lack of original innovation 
components, openness and enhance the mechanical engineering innovation practice. In view of the 
limitations of “Explorer”, 3D printing technology, mechanical design software, mainstream electronic 
modules, and standard parts and self-processing parts are applied. Based on the "Explorer", a new 
mechanical innovation practice platform is built to break the limitation of parts and structures, expand 
parts design space and optimize hardware configuration. Practice has proved that the new 
mechanical innovation practice platform can meet the needs of students more easily and achieve 
goals more easily. It is beneficial to release students' innovative thinking, improve students' practical 
ability and speed up the cultivation of students' engineering literacy. 
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1. Introduction 

Military engineering colleges and Engineering Majors in the military academy shoulder the 
mission of cultivating engineering innovative talents for the army[1-3].Mechanical innovation 
practice has a good effect in cultivating innovative talents in engineering and technology fields. It not 
only helps to cultivate students' innovative spirit, innovation consciousness, and innovation ability, 
but also accelerates the cultivation of students' engineering literacy. At present, it has been recognized 
and pushed by military academies and even local colleges [4-8]. 

To carry out mechanical innovation and practice activities, the innovative components (platforms) 
needed for production are very important. There are many kinds of modular innovative components 
(platforms) used by universities to carry out innovative practice activities, which can be divided into 
closed platforms, semi open platforms and open platforms [9-10].In the past, the closed modular 
innovation component had many shortcomings and was out of the mainstream. For this reason, our 
school introduced a group of explorers' innovation platform, or short term “Explorer”. This product 
adopts metal structure parts with high strength and stiffness; all electronic modules are designed with 
open design. It can be butted seamlessly with all kinds of mainstream electronic modules and has 
good interactivity. The programming software uses Arduino IDE, Chinese graphical interface, easy 
to learn and easy to operate, and can be converted into C language. Based on this platform, we should 
break the original restrictions and expand. It can be closer to the engineering practice, adapt to the 
requirements of the production, and meet the needs of the students, not only to enhance the students' 
awareness of innovation, improve the creative ability of the students, but also speed up the cultivation 
of students' engineering accomplishment. 

2. Application Status of "Explorer" 

2.1 Aasic components of the "Explorer" Parts 

The "Explorer" combines many advanced technologies, such as mechanical, electronic, sensor, 
computer software and hardware, control, artificial intelligence and modeling technology, and its 
parts are versatile, practical and engineering[11].Its basic composition is shown in Figure 1. 
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Fig 1. The basic components of the "Explorer" parts 

2.2 Application Case of “Explorer” 

(1) Case 1: Tracked all terrain robot 
The robot is designed and manufactured under the framework of “Explorer”, and the whole 

machine is fully automatic design. Full application of "Explorer" structure design software and 
Arduino programming software; through the BASRA, it has the functions of automatic tracking, 
automatic correction, and automatic obstacle avoidance and so on. The specific structural form is 
shown in Figure 2. The works won the two prize in the 2017 RoboForm competition. 

(2)Case 2: Automatic sweeping robot 
The design and production of the automatic sweeping robot are also completed under the 

framework of “Explorer”. The design and production process of the whole machine is similar to the 
case 1.The robot can realize automatic walking, automatic obstacle avoidance and automatic 
sweeping. The specific structure is shown in Figure 3.Also in the "exploration road" innovative 
practice, we won the two prize. 

 

             
Fig 2. Tracked all terrain robot              Fig 3. Automatic sweeping robot 

2.3 Case Analysis of "Explorer" 

The above two cases prove the advantages of “Explorer” in the design and production of 
mechanical innovation practice. But it also exposes some insufficiencies, like the following.  

(1) The structure of "Explorer" is solidified and cannot form complex parts. 
(2) The size of the mechanical parts is small and is not suitable for making larger size works. 
(3) Its structural design software only has parts calling function, lacking standard parts library and 

non-standard parts design function. 
(4) The speed and torque of the DC motors and servo motors are smaller, so they are helpless when 

facing the demand of high speed and large torque. 

3. Construction of New Platform for Mechanical Innovation Practice 

On the basis of "Explorer", under the principle of retaining advantages and making up for defects, 
a new practical platform for mechanical innovation is constructed so as to reach more close to the 
actual project and to meet the needs of production. 
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(1) Use 3D printing technology to break the structural limitations of parts. 
3D printing technology is also called additive manufacturing technology. Compared with 

traditional manufacturing methods, its advantage lies in its short manufacturing cycle and the fact 
that it’s forming is not limited by the complexity of parts [12]. The application of 3D printing 
technology can break the structural limitations of components and complete the manufacture of 
complex structural parts. 

(2) Introduce standard parts and self-processing parts to overcome the limitation of parts size. 
As a category of mechanical parts, standard parts have already achieved standardized production. 

The commonly used standard parts in mechanical innovation practice are: European standard 
aluminum profiles, bearings, bolts and so on. For some standard parts, micro machining, micro 
dressing and simple machine tool processing can be done. Through these works, we can break the 
limitation of parts size of "Explorer".  

(3) Use mainstream design software to expand parts design space. 
SolidWorks is a powerful 3D CAD software, which can easily complete the creation of 3D model, 

motion simulation, data management and so on under the framework of [13,14]. By applying its 3D 
modeling and motion simulation functions, the initial design can be modified and adjusted, and the 
design flexibility is great. 

MD 3D tools is a professional mechanical design software, whose feature is the establishment of 
a comprehensive and practical standard parts library and parts library. Students can easily retrieve, 
invoke, and directly generate 3D models, saving energy and time for consulting related standards 
manual and drawing relevant standard parts.  

(4) Introduce mainstream electronic modules to optimize hardware configuration. 
The motor speed of the "Explorer" parts is below 80, and the torque is below 5. Sometimes it is 

necessary to introduce high speed or large torque motor. However, the main boards such as BASRA 
and ARM cannot drive them directly. At this point, L286N motor drive module and brushless electric 
adjustment can play a role. For simple control tasks, by introducing some entry-level master boards, 
such as "51 single chip microcomputer", etc., the cost of parts can be cut down.  

4. Application Effect of New Platform of Mechanical Innovation Practice 

Through practice tests, the new mechanical innovation practice platform has obvious advantages, 
and it can well meet the needs of students participating in various mechanical innovation practice 
activities and competitions. 

4.1 Application Case of New Platform for Mechanical Innovation Practice 

(1) Case 1: Variable all-round moving crane 
The specific structure of the crane is shown in Figure 4 (a), and its design and production are 

completed under the new mechanical innovation practice platform. The design process is completed 
with the aid of SolidWorks and MD 3D design tools, as shown in Figure 4 (b); the control part (main 
board, remote control, etc.),the part connection and programming use "Explorer"; the material of the 
frame part is selected for European standard 1515 aluminum profile; the power part uses the higher 
output torque. The flow deceleration motor and L298N motor drive module are adopted, and the 
traveling part adopts the Meconium wheel. 

The new platform for mechanical innovation practice has more advantages than “Explorer” 
Therefore, it won the first prize in the 2017 China mechanical engineering innovation and originality 
competition. 

Advances in Social Science, Education and Humanities Research, volume 236

126



 

                
(a) Practicality picture                     (b) 3D Model 

Fig 4. Variable all-round moving crane 
 

(2) Case 2: HJ-1 antagonism robot 
The specific structure of the robot is shown in Figure 5. In addition to the integration of the 

"Explorer" machine parts in the whole frame, the power part uses brushless motor and brushless 
electric adjustment, the main control board uses the PC2 programming card of the car, and the remote 
control function is realized by the RC3S remote control and the R4EH-H receiver. 

Because of the new platform, the robot won the first prize of the 2017 China engineering robot 
contest, and its technical report has been included by the organizing committee. 

 

 
Fig 5. HJ-1 antagonism robot 

4.2 Application Case Analysis of the New Platform of Mechanical Innovation Practice 

The whole process of the design and production of the above two works strongly proves the 
practicality, universality and engineering of the new mechanical innovation practice platform, which 
can meet the needs of various kinds of mechanical innovation practices and competitions. 

5. Summary 

It has been proved that the "Explorer" has made a qualitative improvement on the structure strength, 
stiffness, hardware interface and programming software, but there are still a lot of shortcomings in 
itself. The new practice platform of mechanical innovation makes up for the shortage of "Explorer" 
itself, breaks the limitation of the structure and size of parts and components, expands the design 
space of parts and components, and optimizes the hardware configuration. The new platform can 
adapt to more production needs and play a role in more mechanical innovation practices and 
competitions. 
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