
PROCEEDINGS OF SPIE 

 

 

 

 

 

Volume 11271 

 

 

Proceedings of SPIE 0277-786X, V. 11271 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

Laser 3D Manufacturing VII 
 

 

 

Bo Gu 

Hongqiang Chen 

Henry Helvajian 
Editors 
  

 

 

4–6 February 2020 

San Francisco, California, United States 

 

 

Sponsored and Published by  

SPIE 

                                       

 



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
   Author(s), "Title of Paper," in Laser 3D Manufacturing VII, edited by Bo Gu, Hongqiang Chen, Henry 
Helvajian, Proceedings of SPIE Vol. 11271 (SPIE, Bellingham, WA, 2020) Seven-digit Article CID 
Number. 
 

ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510633056 
ISBN: 9781510633063 (electronic) 
 
Published by 
SPIE 

P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 

Copyright © 2020, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $21.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/20/$21.00. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



  Contents 

 

 

    v Authors 

  vii Conference Committee 

  

   DLW: HIGH SPEED PRINTING: JOINT SESSION WITH CONFERENCES 11271 AND 11292 

     

 

11271 05  Impact of massive parallelization on two-photon absorption micro- and nanofabrication 

[11271-4] 

     
     

   3D MICRO-NANO PRINTING II: FORWARD TRANSFER 

     

 

11271 0C  High throughput LIFT printing of electric circuitry (Invited Paper) [11271-11] 

     
     

   POWDER-BED SLM METAL PRINTING I 

     

 

11271 0H  Multi-laser fusion process with pre-heating for additive manufacturing [11271-17] 

     

 

11271 0I  Process development for laser powder bed fusion of pure copper [11271-46] 

     
     

   POWDER-BED SLM METAL PRINTING II 

     

 

11271 0J  Additive manufacturing with green disk lasers (Invited Paper) [11271-18] 

     

 

11271 0L  Measurement of mass loss, absorbed energy, and time-resolved reflected power for laser 

powder bed fusion (Invited Paper) [11271-20] 

     
     

   MULTI-MATERIAL PRINTING AND LASER CLADDING 

     

 

11271 0O  OCT sensor for layer height control in DED using SINUMERIK® controller (Invited Paper)  

[11271-23] 

     
 

11271 0P  Substrate influence in laser blown powder of nickel superalloys [11271-24] 

     
     

     

iii



   GLASS 3D PRINTING 

     

 

11271 0S  Application of glass 3D printing using direct laser melting for fabrication of photonic sensors 

(Invited Paper) [11271-27] 

     

 

11271 0T  Laser powder bed fusion of glass: a comparative study between CO2 lasers and ultrashort laser 

pulses [11271-28] 

     

 

11271 0U  Optical fibers fabricated from 3D printed silica preforms [11271-29] 

     

 

11271 0V  Laser-based drawing method for posture-free objects by photochromic active marking with 

high-speed coaxial gaze control [11271-30] 

     
     

   NOVEL DEVICES AND BIOSENSOR PRINTING 

     

 

11271 0X  Manufacturing of molds by multiphoton polymerization for micro-replication of optically 

enhanced surfaces [11271-34] 

     
     

   BIOSTRUCTURE 3D PRINTING 

     

 

11271 11  Fabrication of 3D fibre scaffolds for tumor-immune system interactions by two photon 

polymerisation [11271-38] 

     
     

   POSTER SESSION 

     

 

11271 14  Development of blue diode laser for additive manufacturing [11271-41] 

     

 

11271 16  Fabrication of tunable and wearable strain sensor for adjusting photo-polymerization  

[11271-43] 

     

 

11271 17  Forming of pure copper rod by LMD method with blue diode lasers [11271-44] 

     
     

 

iv


