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Abstract. 3D printing technology is one additive manufacturing technology which involves 

mechanical, electronics, optics, materials and other disciplines. The domestic and foreign research 

status are introduced. The applications in the mechanical aspect are especially analyzed. The 

problems in the applications and the prospect are discussed at last. 

Introduction 

In the traditional machinery industry, the method which has been long used is less material 

manufacturing technology. In the less material manufacturing technology turn-milling and grinding 

are used to remove the excess part, then welding or assembly are used to get a final product. Long 

production cycle, low material utilization and high cost exist in traditional machinery 

manufacturing. 

3D printing technology is one additive manufacturing technology and rises in the middle 1980s 

of the 20th century[1]. 3D printing technology does not need semifinished products and molds and 

finished products will be built layer-by-layer directly. 3D printing technology has advantages which 

traditional processing technology can not match. Theoretically any shape can be printed and the 

people's ideas can be into reality. And the processing time and costs can be greatly reduced. 

In nearly 20 years a variety of molding technology has been formed and mainstream technology 

is up to a dozen. Printing material comprises a resin, nylon, wax, rubber, metal, etc. The technology 

is widely applied in the mechanical design and mechanical manufacturing field. 

Research Status of 3D printing technology 

3D printing technology can be traced back to 1984 when Charle Hull invented a three-dimensional 

model of printing technology. He named it the "Stereo lithography" and applied for a patent. In the 

late 1980s of the 20th century, other similar technologies such as Fused Deposition Modeling (FDM) 

and selective laser sintering (SLS) are presented[2]. In the 1990s There have been a dozen different 

rapid prototyping technology to be invented and 3D printing technology has made great progress. 

In October 2011, a proposed Car named "Urbee" gives the first public appearance at the show 

held in a art show in Winnipeg, Canada, and all the external components including glass panels are 

manufactured by 3D printing device[3]. In November 2013, a United States company successfully 

developed the first metal pistol which looked like a real gun of Browning 1911.The gun can fire 50 

rounds successfully and Within 28 meters from it repeatedly hit the bull's-eye[4]. In 2014, Charge 

Bikes and EADS Innovation Works, two British bike brand, produced the world's first 3D printed 

frame.Titanium alloy materials is used and hollow structural is designed. The tensile strength is up 

to900 MPa or more. 3D printing makes the bike one-third lighter than that of the original material. 

U.S. lead the development of 3D printing technology.Universities engaged in rapid prototyping 

manufacturing technology in U.S. are mainly MIT, Dayton University, Stanford University, Virginia 

University, etc. Other countries have a lot of research agency for 3D printing technology. EOS 

company in German and British Notingham University have carried out research for 3D printing 

technologies.   

Since the 1990s, many domestic universities started to carry out independent research of 3D 

printing technology[5]. Tsinghua University and Xi'an Jiaotong University are the representative of 

the technology. Tsinghua University study the Electron Beam Manufacturing and Bio-printing 

Applied Mechanics and Materials Vols. 644-650 (2014) pp 4964-4966 Submitted: 20.07.2014
Online available since 2014/Sep/22 at www.scientific.net Accepted: 20.07.2014
© (2014) Trans Tech Publications, Switzerland
doi:10.4028/www.scientific.net/AMM.644-650.4964

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of TTP,
www.ttp.net. (ID: 130.207.50.37, Georgia Tech Library, Atlanta, USA-12/11/14,04:59:45)

http://www.scientific.net
http://www.ttp.net


technology.Beijing University of Aeronautics and Astronautics broke through the titanium structure 

of aircraft of laser rapid prototyping manufacturing process and the key technology. Xi'an Jiaotong 

University is major for Selective Laser Melting and build the Rapid Manufacturing National 

Engineering Research Center[6]. Mainstream technology internationally has been successfully 

developed domestically. Even some technologies has reached advanced international level.  

Applications of 3D printing technology in the mechanical field 

Suitable for product design.In part design,when 3D printing technology is used to construct 

the mode, the design of the structure or shape of the object can be checked and any shortcomings 

can be found to be modified in first time. If necessary, you can re-construct, inspect and modify the 

design until the best conceptual model has been designed. According to the survey only one 

successful innovative product release from 3000 original ideas. 3D printing technology can give 

companies a helping hand to shorten the time required to evaluate and improve efficiency. 

Suitable for rapid manufacturing of complex structures. On the manufacture, the more 

complex the shape of the object is, the more difficult the processing is. For particularly complex 

workpieces, a block process is tended to be used and then bonding the parts. The processing is 

complex and time-consuming. Theoretically there, 3D printing device can print any shape. 

Meanwhile, 3D printing equipment does not consume more time because of the complexity of the 

product. The case of making complex articles without increasing the cost will change the way we 

calculate the cost of products. 

Suitable for the manufacture of small batches of products. Many dedicated spare parts in the 

field of machinery can not be mass-produced due to the small demand. Production manufactured 

using fragmented mode is high-cost, time-consumed. If an error occurs during the test, great losses 

is likely to be caused. The utilization of these precious metals is only 30%. In this regard 3D 

printing can save a lot of material and costs. 

Suitable for mechanical product customization. Traditional manufacturing techniques and 

designers has various limitations in machining technology. A lot of new ideas and designs can not 

be met. As long as the a product model envisaged can be built by CAD technology, 3D printing can 

make it into reality. So designers do not need to consider complex combination of parts, the 3D 

printing device will be able to get the ideal design model. 

Suitable for Rapid Manufacturing of mold. The traditional methods of making mode are 

based on the original restructuring or hand engraving with backward technology and low accuracy 

which directly affects the productivity and the manufacturing precision of molds[7]. 3D printing 

technology make it by rapid and accurate method for manufacturing a mold without any machining. 

It can be used to make plastic injection mold, casting die and stamping die.  

Problems faced in the field of machinery of 3D printing technology.  
Restriction of material for 3D printing technology. 3D printing supplies are currently limited, 

and mostly are plaster, plastic, powder particles, resin, etc. Manufacturing accuracy, complexity and 

strength are difficult to achieve high requirements. It is generally only applied to the model, toys 

and other products. Whether accuracy and mechanical properties of metals can meet the 

requirements of industrial printing is still a problem. The aging of metal 3D printing technology 

need a long time to accumulate and improve.  

Restriction of price for 3D printing technology. Currently, 3D printers for families is 

becoming more common, but industrial production is difficult to be printed and achieve the 

requirements. For existing industrial printers, the price is quite expensive and expensive equipment 

can only provide limited value[8].Currently, It is difficulty of 3D printing technology to be applied 

to the industrial production. 

Restriction of printing accuracy for 3D printing technology. Due to 3D printing is stacking 

forming layer by layer and each layer has a thickness, to control printing accuracy is more difficult. 

Improve manufacturing precision required to continuously reduce the thickness of each layer, and 

less thickness takes more time while post-processing is more complicated. 
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3D printing technology trends in the field of mechanical. 

Direction toward multi-technology integration.The fusion of Other technology and 3D 

printing technology is a direction for future development. The integration of reverse engineering 

and 3D printing technology can quickly replicate the kind. Reverse engineering is a process which 

can produce the corresponding CAD model from an existing part of physical model. Through 

reverse engineering, applied three coordinate measuring machine tools, reduce three-dimensional 

CAD model of the object from the resulting point cloud on software. That will greatly shorten the 

development cycle. 

Direction toward industry standardization. Currently, the type of 3D printing technology and 

equipment are for a wide range. Each has their own parameters and standards and most of the 

standard 3D printing device is not uniform. Processed products is difficult to get a wide range of 

applications.while improve 3D printing technologies and processes, it is still important to make 3D 

printing technology serialization, standardization, industrialization. 

Direction toward precision. Improve the processes and the structure of printing devices of 3D 

printing technology, to make mechanical properties of printed products better. For metal products of 

3D printing, there exist problems that surface roughness is not high quality, strong enough and other 

defects. Through improving its printing device, Stepping speed, printing thickness and other factors, 

to achieve the purpose of increasing accuracy. 

Summary 

The domestic and foreign research status are introduced. The applications in the mechanical aspect 

are especially analyzed. The problems in the applications and the prospect are discussed at last. 

Since the 1980s, 3D printing technology produced in the United States has been rapid 

development. many achievements have been made in the printing technology and equipment 

production. Meanwhile, 3D printing technology maturity is low, 3D printing technology is currently 

still difficult to replace traditional manufacturing processes. There will be a long-term coexistence 

and complementarity between 3D printing technology and traditional manufacturing processes. The 

rapid technological and economic characteristics of 3D printing technology determine that 3D 

printing technology has a good prospects in the field of machinery. 
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