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The 18" Asian Workshop on Polymer Processing (AWPP2019)
Welcome

Distinguished guests, respected colleagues, ladies, and
gentlemen,

It is my pleasure and privilege to warmly welcome all of
you to Beijing University of Chemical Technology (BUCT) to
participate in the 18™ Asian Workshop on Polymer Processing

(AWPP2019). On behalf of BUCT, I would like to express my

most sincere gratitude for your presence.

BUCT is a high-level university that aims to develop chemical talents at the cutting-
edge of science and technology. As a national key university directly affiliated to the
Ministry of Education of the People's Republic of China, and as one of the “211 Project”
universities, the “985 Innovation Platforms for Advantageous Disciplines” and the
“Double First-Class” universities, BUCT has taken responsibilities for creating
knowledge, developing original technologies and training innovative talents.

By exerting our own distinctive strengths in research and education in chemical
and related disciplines in the past half-century, BUCT has become a multidisciplinary
research university with a solid foundation in science and engineering, as well as other
distinctive disciplines such as management, economics, law, and so on. Since its
establishment, BUCT has trained more than 160,000 talents. Our goal is to become one
of the leading institutions in China as well as an influential university worldwide.

BUCT has also been attaching much importance to international exchanges, and
has been cooperating with more than one hundred institutions, including those from
Japan, the United Kingdom, the United States, Germany, Australia, Korea, and so on.

In the end, I sincerely hope the workshop will be successful and you will enjoy the

following days of discussion, networking and touring in Beijing.

b -
Honorary chairman

Prof. Tianwei Tan

President of Beijing University of Chemical Technology



The 18™ Asian Workshop on Polymer Processing (AWPP2019)

About AWPP

It has been nearly 20 years since AWPP was firstly held in Bangkok, Thailand back
in 2001. Since then, Asia has become the production base of plastic materials and
processing technology for all over the world. As a result of this, it is important to set up
an international conference in Asia which will provide a platform to exchange
technology and information in the field of plastic materials and plastic products.
Previous AWPPs have successfully enabled technology exchanges and have created the
opportunity for researchers and engineers in Asia to gather at the same place to network.

The conference will help researchers and engineers communicate with each other, share

useful information, and create the chance for cooperative research for all attendees.
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Previous AWPP annual conferences:
AWPP2001: Mar. 2001, Bangkok, Thailand
AWPP2002: Apr. 2002, Singapore
AWPP2004: Nov. 2004, Shanghai, China
AWPP2005: Oct. 2005, Taipei, Taiwan
AWPP2006: Dec. 2006, Bangkok, Thailand
AWPP2007: Oct. 2007, Daejeon, Korea
AWPP2008: Aug. 2008, Tokyo, Japan
AWPP2009: Dec. 2009, Penang, Malaysia
AWPP2010: Dec. 2010, Hanoi, Vietnam
AWPP2011: Sep. 2011, Qingdao, China



AWPP2012:
AWPP2013:
AWPP2014:
AWPP2015:
AWPP2016:
AWPP2017:
AWPP2018:

The 18™ Asian Workshop on Polymer Processing (AWPP2019)
Aug. 2012, Kyoto, Japan
Dec. 2013, Goa, India
Nov. 2014, Kenting, Taiwan
Nov. 2015, Utown, Singapore
Nov. 2016, Melbourne, Australia
Oct. 2017, Hanoi, Vietnam
Dec. 2018, Chiang Mai, Thailand



The 18™ Asian Workshop on Polymer Processing (AWPP2019)

About BUCT

Beijing University of Chemical Technology (BUCT) is a high-level university that
aims to develop chemical talent at the cutting-edge of science and technology. The
university was established in 1958 and formerly known as the Beijing Institute of
Chemical Technology. As a national key university directly affiliated to the Ministry
of Education of the People’s Republic of China, and as one of the “211 Project”
universities, the “985 Innovation Platforms for Advantageous Disciplines” and the
“Double First-Class” universities, BUCT has taken responsibilities for creating

knowledge, developing original technologies and training innovative talents.

With half a century of history, BUCT has become a multi-disciplinary university
with a solid foundation in science and engineering, as well as other distinctive
disciplines such as management, economics, law, literature, education, philosophy,

medical sciences. Since its establishment, BUCT has trained more than 160,000 talents

for China.
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The 18™ Asian Workshop on Polymer Processing (AWPP2019)

Map of BUCT
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A South gate B GuiZhou Mansion  C West gate

D Main Teaching Building (Oral Sessions & Poster Session)

E Scientific Auditorium (Opening Ceremony & Plenary Presentation)

F BUCT Guest House G East gate  H No. 6 BUCT Cafeteria (Lunch) I North gate

Registration route

(1) From South gate: A South gate — E Scientific Auditorium
(2) From Guizhou Mansion or West gate:

C West gate — D Main Teaching Building — E Scientific Auditorium
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The 18" Asian Workshop on Polymer Processing (AWPP2019)

Notes for Participants

Dining

1. Breakfast is provided by the hotel of each participant.

2. Lunch (12:15-14:00, Oct. 29 - 30™) at BUCT’s No. 6 BUCT cafeteria.

3. Welcome Banquet (18:30-20:00, Oct. 29™): Participants should gather at the South
Gate of BUCT and take shuttle buses to the DaZhaiMen Restaurant at 18:00
(address: Building 3, Huixin Beili, Chaoyang District, Beijing. NOTE: Don’t forget to

take your ticket of welcome banquet).

Sightseeing

Confirmation: Participants should confirm whether you will visit the Great Wall and
the Beijing Olympic Park when you register for the conference on the official website.
Places: Great Wall & Beijing Olympic Park on Oct. 31st.

Departure: Participants should gather at the West Gate of BUCT at 8:30, Oct. 31*.
Return: We will get back to BUCT at about 16:00.

Contact

Lijian Song

Beijing University of Chemical Technology

No. 15, Beisanhuan East Road, Beijing 100029, China
Tel: +86-13126983133

E-mail: awpp2019@gmail.com; song_li jian@163.com

Yuxuan Xu

Beijing University of Chemical Technology

No. 15, Beisanhuan East Road, Beijing 100029, China
Tel: +86-17710591967

E-mail: xuyuxuan buct@163.com

Pengcheng Xie

Beijing University of Chemical Technology

No. 15, Beisanhuan East Road, Beijing 100029, China
Tel: +86-13911988442

E-mail: xiepc@foxmail.com



The 18" Asian Workshop on Polymer Processing (AWPP2019)

Honorary Chairman

Prof. Tianwei Tan

Committee

President of Beijing University of Chemical Technology

Executive Committee of AWPP

Prof. Anup K. Ghosh
Prof. Sati N. Bhattacharya
Dr. Rahul Gupta

Prof. Weimin Yang

Prof. Qiang Fu

Prof. Takeshi Kikutani

Dr. Toshitaka Kanai

Prof. Masaya Kotaki

Prof. Myung Ho Kim
Prof. Kyung-hwan Yoon
Prof. Zainal Arifin Mohd Ishak
Prof. Chi Zhang

Prof. Debes Bhattacharyya
Prof. Chaobin He

Prof. Shih-Jung Liu

Prof. Shia-Chung Chen
Dr. Wannee Chinsirikul
Prof. Sommai

Prof. Phan Trung Nghia
Prof. Takushi Saito

Prof. Hiroto Murakami

Prof. Hiroyuki Nishimura

Organizing Committee
Chair
Prof. Weimin Yang

Indian Institute of Technology Delhi

RMIT University

RMIT University

Beijing University of Chemical Technology
Sichuan University

Tokyo Institute of Technology

KT Polymer

Kaneka americas holding, Inc.

Hannam University

Dankook University

Universiti Sains Malaysia

Southwest University of Science and Technology
University of Auckland

National University of Singapore

Chang Gung University

Chung Yuan Christian University

National Metal and Materials Technology Center
Rajamangala University of Technology Thanyaburi
Hanoi University of Science and Technology
Tokyo Institute of Technology

Nagasaki University

Kyoto Institute of Technology

Beijing University of Chemical Technology
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The 18" Asian Workshop on Polymer Processing (AWPP2019)
Co-chair
Prof. Pengcheng Xie
Beijing University of Chemical Technology

Secretaries

Ying An, Haoyi Li, Lisheng Cheng, Chao Zhang, Jing Tan, Lijian Song

Members

Shan Sun, Siqi Shi, Qi An, Xiaoqing Chen , Xiaodong Gao, Sida Wu, Xiahua Zuo,
Gaojian Wu, Mingjun Chen, Haopeng Ma, Fangfang Yin, Zhenghe Zhang, Yuxuan Xu,
Jiali Jiao, Chenghui Wang, Han Liu, Haoyang Li, Xibiao Li, Zibo Cao



The 18" Asian Workshop on Polymer Processing (AWPP2019)

Topics of AWPP2019

1. Alloys & Blends & Composites
2. Extrusion & Injection Moulding
3. Fiber & Film & Textiles

~

. Polymer Modification & Novel Materials
. Nano & Sol-gel Technology
. Emerging Polymer Processing Technologies

. Petrolium & Ceramic

[o <IN ) S |

. Biopolymer & Bio-Food Technologies
9. Rheology & Rheometry

10. Structure & Properties & Simulation
11. Plastic & Green Products

12. Recycle & Environment & Energy

Language
English is the official language of the conference. No translation facility will be

available.



The 18" Asian Workshop on Polymer Processing (AWPP2019)

Program at a Glance

Date

Time

Conference Program

Oct. 28
Monday

13:00-18:00

Registration Location: Scientific Auditorium hall
Registration at other time:
07:30-12:30, Oct 29: Scientific Auditorium hall
12:30-18:00, Oct 29: Main Teaching Building hall (I*' floor)
07:30-17:00, Oct 30: Main Teaching Building hall (I*' floor)

Day 1
Oct.29
Tuesday

08:30-08:45

Opening Ceremony Venue: Scientific Auditorium

08:45-10:15

Plenary Presentation I Venue. Scientific Auditorium

10:15-10:45

Coffee Break Location: Scientific Auditorium hall

10:45-12:15

Plenary Presentation II Venue: Scientific Auditorium

12:15-14:00

Lunch Location: No. 6 BUCT cafeteria (3" floor)

14:00-15:25

SESSION 1 Extrusion & Injection Moulding Room 116

SESSION 2 Fiber & Film & Textiles Room 120

SESSION 3 Structure & Properties & Simulation Room 115
Venue: Main Teaching Building

15:25-15:45

Coffee Break Location: Main Teaching Building, Room 123

15:45-17:10

SESSION 1 Extrusion & Injection Moulding Room 116

SESSION 2 Fiber & Film & Textiles Room 120

SESSION 3 Structure & Properties & Simulation Room 115
Venue: Main Teaching Building

18:30-20:30

Welcome Banquet Location: DaZhaiMen Restaurant.

Day 2
Oct. 30
Wednesday

08:30-09:55

Room 116
Room 120
Room 115

SESSION 4 Polymer Modification & Novel Materials
SESSION 5 Extrusion & Injection Moulding
SESSION 6 Rubber & Blends & Composites

Venue: Main Teaching Building

09:55-10:15

Coffee Break Location: Main Teaching Building, Room 123

10:15-11:35

Room 116
Room 120
Room 115

SESSION 4 Polymer Modification & Novel Materials
SESSION 5 Extrusion & Injection Moulding
SESSION 6 Rubber & Blends & Composites

Venue: Main Teaching Building

11:35-12:15

Poster Session Venue: Main Teaching Building (1* floor)

12:15-14:00

Lunch Location: No. 6 BUCT cafeteria (3™ floor)

14:00-15:25

SESSION 7 Emerging Polymer Processing Technologies Room 116
SESSION 8 Green &Bio materials, Recycle &Energy Room 120
Venue: Main Teaching Building

15:30-16:00

Closing Ceremony Venue: Main Teaching Building, Room 120

Day 3
Oct. 31
Thursday

Technical Tour
Sightseeing: Great Wall and Beijing Olympic Park
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The 18™ Asian Workshop on Polymer Processing (AWPP2019)

Conference Agenda

Monday, 28 October, 2019
13:00-18:00 Registration Location: Scientific Auditorium hall
Tuesday, 29 October, 2019
Opening Ceremony and Plenary Presentation

Venue: Scientific Auditorium
7:30-12:30 Registration Location: Scientific Auditorium hall

Opening Ceremony Chair: Prof. Weimin Yang

Prof. Feng Wang
08:30-8:45 Welcome Speech . . . . .
Vice President of Beijing University of Chemical Technology

Plenary Presentation I Chair: Prof. Weimin Yang

. L L . Prof. Liqun Zhang
08:45-09:15 Design, Fabrication and Application of Advanced Elastomer Composites . i
Beijing University of Chemical Technology

. . . . Prof. Seeram Ramakrishna
09:15-09:45 Sustainable Plastics Engineering National University of Si
ational University of Singapore

09:45-10:15 Toward high-performance stereotype-type polylactide/elastomer blends with good | Prof. Qiang Fu

melt stability via one-pot reactive melt blending Sichuan University

10:15-10:45 Coffee Break Location: Scientific Auditorium hall

Plenary Presentation II Chair: Prof. Seeram Ramakrishna

Prof. Mohini Mohan Sain
The University of Toronto
Physical degradation theory of recycled plastics and the new research project of | Prof. Shigeru Yao

10:45-11:15 Bio-inspired Carbon in Advanced Manufacturing

11:15-11:45 . L
Japan based on this theory Fukuoka University
. . . . Prof. Weimin Yang
11:45-12:15 Advanced polymer manufacturing and innovative applications . . .
Beijing University of Chemical Technology
12:15-14:00 Lunch Location: No. 6 BUCT cafeteria (3" floor)
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The 18™ Asian Workshop on Polymer Processing (AWPP2019)

12:30-18:00

Tuesday, 29 October, 2019

SESSION 1 Extrusion & Injection Moulding

Venue: Main Teaching Building, Room 116
Location: Main Teaching Building hall (1* floor)

Registration

Chair: Porf. Guilong Wang

Shandong University

KEYNOTE: Recent progress in experimental analysis of gas-venting process

Hidetoshi Yokoi, Professor

14:00-14:25 o
inside injection mold YOKOI Lab
14:25-14:45 Examination of Weld-line with Compound Polypropylene on Injection Molding | Atsushi Mizutani, Expert Leader
Nihon University College of Industrial Technology
14:45-15:05 Simulation Approaches for Insights into the Reactions of Polymeric Systems L1s.1.1.eng Ch.eng, .Assoczate R.esearcher
Beijing University of Chemical Technology
15:05-15:25 Measurement of shear stress distributions on cavity surface during melt filling | Michihiro Tatsuno
process inside injection mold The University of Tokyo
15:25-15:55 Coffee Break Location: Main Teaching Building, Room 123

Chair: Prof. Hidetoshi Yokoi

YOKOI Lab

Fabrication of High Thermal Insulation and Compressive Strength PP Foams

Guilong Wang, Professor

15:55-16:20
using Core-back Microcellular Injection Molding Shandong University
Ming-Shyan Huang, P
16:20-16:40 Quality monitoring, prediction and control of injection molding process & . Y . g. rofessor
Kaohsiung University of Science and Technology
. ) ) ) ) Kaname Kondoldemitsu, Project Leader
16:40-17:00 Visualization analysis of wrinkle generation phenomenon of pp decorative sheets )
Unitech Co., Ltd.
17:00-17-20 Direct visualization of resin remaining inside hot-runner manifold during molding | Shigeru Owada, Project Researcher
' ' cycle The University of Tokyo
17:20-17:40 Experimental and numerical study of glass fiber attrition phenomena in twin screw | Taki Kentaro, Associate Professor
' ' extrusion-new simulation approach Kanazawa University
18:00 Gathering at the south gate of BUCT and Taking shuttle bus to Dazhaimen Restaurant
18:30-20:00 Welcome Banquet Location: Dazhaimen Restaurant (Address: Building 3, Huixin Beili, Chaoyang District, Beijing)

12




The 18™ Asian Workshop on Polymer Processing (AWPP2019)

12:30-18:00

Tuesday, 29 October, 2019

SESSION 2 Fiber & Film & Textiles

Venue: Main Teaching Building, Room 120
Location: Main Teaching Building hall (1*' floor)

Registration

Chair: Prof. Xiaolong Jia

Beijing University of Chemical Technology

KEYNOTE: Preparation of cellulose and its derivative fibers by plastification

Bowen Cheng, Professor

14:00-14:25 . . S . L
and reactive extrusion Tianjin Polytechnic University
. . . , Shilun Ruan, Professor
14:25-14:45 Research on Crystallization of Carbon Fiber Reinforced Polymer Composites ) ] ]
Dalian University of Technology

14:45-15:05 Experimental and numerical analysis of unstable behavior of melt blowing process | Takarada Wataru, Assistant Professor

' ' Tokyo Institute of Technology
15:05-15:25 Eco-friendly and effecient manufacturing of polymer nanofiber: melt differential | Haoyi Li, PAD

' ' electrospinning Beijing University of Chemical Technology
15:25-15:55 Coffee Break Location: Main Teaching Building, Room 123

Chair: Prof. Sh

ilun Ruan Dalian University of Technology

A New Environment-friendly Approach for High Efficient Reuse of Recycled

Xiaolong Jia, Professor

15:55-16:20
Carbon Fiber Composites Beijing University of Chemical Technology
16:20-16:40 Stress-optical behavior in elongation and relaxation processes of PMMA film Shun Nakada
' ' containing diphenyl sulfide Tokyo Institute of Technology
16:40-17:00 Study on Application of Polyethylene Terephthalate Film to Polarizer Protective | Murata Koichi, General Manager
' ' Film TOYOBO CO.,LTD.
. . . . Yujian Liu
17:00-17:20 Polymer melt differential centrifugal electrospinning ) ) )
Beijing University of Chemical Technology
. . . Xudong Li
17:20-17:40 High transparency PVC gel film preparation and application . . )
Beijing University of Chemical Technology
18:00 Gathering at the south gate of BUCT and Taking shuttle bus to Dazhaimen Restaurant
18:30-20:00 Welcome Banquet Location: Dazhaimen Restaurant (Building 3, Huixin Beili, Chaoyang District, Beijing)

13




The 18™ Asian Workshop on Polymer Processing (AWPP2019)

Tuesday, 29 October, 2019

SESSION 3  Structure & Properties & Simulation

Venue: Main Teaching Building, Room 115
Location: Main Teaching Building hall (1* floor)

12:30-18:00 Registration

Chair: Associate Prof. Takushi Saito Tokyo Institute of Technology

14:00-14:25 KEYNOTE: Preparation and structure repairing of highly oriented polymer thin | Shouke Yan, Professor
films Beijing University of Chemical Technology
14:25.14:45 PVDF/HDPE blend-based nanocomposites with enhanced physical properties Fang-Chyou Chiu, Professor
Chang Gung University
14:45-15:05 Why are nuclear spin relaxation time measurements in rubber and polymer Dr.Winfried Kuhn, Managing Director
research and processing important? 1IC Dr. Kuhn GmbH&Co KG
. . _ Fenghua Zhang, PhD
15:05-15:25 Micro and nano foaming for radiation heat effects ) ] )
Beijing University of Chemical Technology
15:25-15:55 Coffee Break Location: Main Teaching Building, Room 123
Chair: Prof. Shouke Yan Beijing University of Chemical Technology
15:55-16:20 KEYNOTE: Simulation and experiment study of the structure-property relation | Jun Liu, Professor
of polymer nanocomposites Beijing University of Chemical Technology
16:20-16:40 Measurement of Interfacial Thermal Resistance of Thermal Bonded Polymer | Takushi Saito, Associate Professor
Materials Tokyo Institute of Technology
16:40-17:00 Attempt to Test the Oxygen Permeability of Plastic Pipe by Differential Pressure | Jia Ni
Method Menred Group Co.,Ltd.
N T . Tianjian Zhai
17:00-17:20 Research on parameter optimization and visualization of four-wing rotor . ] ) )
Qingdao University of Science and Technology
17:20-17:40 Laser-induced graphitization of carbon fibers: an effective way for cost reduction | Zhenghe Zhang
and performance enhancement Beijing University of Chemical Technology
18:00 Gathering at the south gate of BUCT and Taking shuttle bus to Dazhaimen Restaurant
18:30-20:00 Welcome Banquet Location: Dazhaimen Restaurant (Building 3, Huixin Beili, Chaoyang District, Beijing)
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The 18™ Asian Workshop on Polymer Processing (AWPP2019)

7:30-17:00

Wednesday, 30 October , 2019

SESSION 4  Polymer Modification & Novel Materials

Venue: Main Teaching Building, Room 116

Registration  Location: Main Teaching Building hall (1* floor)

Chair: Prof. Ruixue Wang Beijing University of Chemical Technology

KEYNOTE: Easily peelable and strongly bondable behaviors of acrylic pressure

Hiroto Murakami, Associate Professor

08:30-08:55 sensitive adhesives bearing a long alkyl side-chain group Nagasaki University
08:55.0:15 Improvement of the thermal conductivity of polymer composite based on the Jingyao Sun, PhD

transformation mechanism of sand channel to stone channel Beijing University of Chemical Technology
9:15.9:35 Development of imparting the adhesion of polypropylene surface using side-chain | Sho Hirai

crystalline block copolymer Fukuoka University
9:35.9:55 Micro droplets jetting printing for the direct fabrication of multilayer wideband | Baihong Chi, PhD

metamaterials absorbers Beijing Institute of Satellite Information Engineering
9:55-10:15 Coffee Break Location: Main Teaching Building, Room 123

Chair: Prof. Hiroto Murakami  Nagasaki University

Ruixue Wang, Processor

10:15-10:35 Polymer surface modification by atmospheric-pressure plasmas
Y " Y P pressure p Beijing University of Chemical Technology
. . . ) Wattanachai Prasong
10:35-10:55 3D printable of biodegradable material of pla/pbat-nano talc composites . .
Yamagata University
.. ) . . . Yao Huang, PhD
10:55-11:15 Application of dielectric elastomer in artificial muscle i ) )
Beijing University of Chemical Technology
L L . Alex Wu, Technical Manager
11:15-11:35 New technology application of injection molding .
China-Top-Group
11:35-12:15 Poster Session  Venue: Main Teaching Building
12:15-14:00 Lunch Break Location: No. 6 BUCT cafeteria (3" floor)
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The 18™ Asian Workshop on Polymer Processing (AWPP2019)

7:30-17:00

Wednesday, 30 October, 2019

SESSION 5 Extrusion & Injection Moulding

Venue: Main Teaching Building, Room 120
Location: Main Teaching Building hall (1*' floor)

Registration

Chair: Associate

Prof. Yingguo Zhou, Jiangsu University of Science and Technology

KEYNOTE: High Efficiency and Energy-saving Manufacturing Technology

Yanhong Feng, Professor

08:30-08:55 of UHMWPE Products South China University of Technology
08:55.9:15 Shear deformation and remolding condition dependence on mechanical Patchiya Phanthong, Postdoctoral Researcher
properties of polyethylene: comparative study on different grade and structure | Faculty of engineering, Fukuoka university
9:15.9:35 Effect of talc size on surface roughness and glossiness of polypropylene Shinichi Kuroda, 4ssistant Manager
injection molding application to automotive plastics Nissan Motor Co.,Ltd.
9:35.9:55 Joining strength dependence on blasted metal surface textures in injection Shuohan Wang
molded direct joining The University of Tokyo
9:55-10:15 Coffee Break Location: Main Teaching Building, Room 123

Chair: Prof. Yanhong Feng

South China University of Technology

Compatibility, crystallization, foamability, and tensile properties of foaming

Yingguo Zhou, Associate Professor

10:15-10:35
injection molding parts of PP blends Jiangsu University of Science and Technology

10:35-10:55 Tacking Injection Molding Related Issue with Next Generation of Simulation | Zhiwei Wang

' ' Technology : Viscoelasticity CoreTech System Co., Ltd.
10:55-11:15 Direct joining of non-crystalline polymer and surface fine-structured metal: | Akihito TAKEUCHI

’ ’ effect of structure size The University of Tokyo
11:15-11:35 Preparation and characterization of poly(butylene succinate)(pbs)/poly(lactic | Dongho Kim

’ ’ acid)(pla) foams using core-back foaming process Kyoto University
11:35-12:15 Poster Session Venue: Main Teaching Building
12:15-14:00 Lunch Break Location: No. 6 BUCT cafeteria (3" floor)
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The 18™ Asian Workshop on Polymer Processing (AWPP2019)

Wednesday , 30 October , 2019
SESSION 6 Rubber & Blends & Composites

Venue: Main Teaching Building, Room 115
7:30-17:00 Registration Location: Main Teaching Building hall (1*' floor)

Chair: Prof. Weiyu Cao Beijing University of Chemical Technology

i Chuansheng Wang, Professor
08:30-08:55 KEYNOTE: Research on Rubber Processing Technology and Key Part . L .
Qingdao University of Science and Technology
08:55.0:15 Visualization of the structural evolution and interfacial properties in multi- Dong Wang, Professor
' ' component polymer blends Beijing University of Chemical Technology
Huiguang Bian, 4 jat
9:15-9:35 Study on wet mixing of natural latex and white carbon black system ] guang ) .ssocza e.professor
Qingdao University of Science and Technology
9:35.9:55 Self-optimization of V/P switchover and Packing Parameters for Online Yuxuan Xu
’ ’ Viscosity Compensation during Injection Molding Beijing University of Chemical Technology
9:55-10:15 Coffee Break Location: Main Teaching Building, Room 123
Chair: Associate Prof. Huiguang Bian Qingdao University of Science and Technology
Weiyu Cao, P,
10:15-10:35 Heterogeneity of radial structure of carbon fibres and stabilized fibre y ) rofessor )
Beijing University of Chemical Technology
10:35-10:55 Properties and Applications of Chopped glass fiber Reinforced PEEK Material | Haoliang Ding, Senior Researcher
' ' in the Rocket Structure of the Spacecraft Aerospace Materials and Technology Research Institute
10:55-11:15 An enhanced interface constructed with graphene in SBR composites | Shipeng Wen, Associate Researcher
’ ’ possessing high gas barrier properties Beijing University of Chemical Technology
. L o Jun zhao, Associate Professor
11:15-11:35 Structural Regulation of graphene for lubrication application . ) )
Beijing University of Chemical Technology
11:35-12:15 Poster Session Venue: Main Teaching Building hall (1* floor)
12:15-14:00 Lunch Break Location: No. 6 BUCT cafeteria (3" floor)
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The 18™ Asian Workshop on Polymer Processing (AWPP2019)

Wednesday , 30 October , 2019
SESSION 7  Emerging Polymer Processing

Technologies

Venue: Main Teaching Building, Room 116

Chair: Shigeji Konagaya Senior Researcher  Nagoya Industrial Science Research Institute

KEYNOTE: Manufacture of high-performance microcellular polymers by

Ling Zhao, Professor

14:00-14:25
compression molding process foamed by supercritical carbon dioxide East China University of Science and Technology
Dengguang Yu, P
14:25-14:45 The roles of unspinnable fluids in creating electrospun polymeric nanostructures .gg . & rofestvor .
University of Shanghai for Science & Technology
. Kimitoshi Sato, Associate Professor
14:45-15:05 No damage laser welding of PFA and PTFE sheets ) ] )
Kokushikan University
o . . . Lihong Su, Associate Professor
15:05-15:25 Investigation on abnormal mechanism of thermal protection coating . . .
Northwesten Polytechnical University
15:30-16:00 Closing Ceremony Venue: Main Teaching Building, Room 120

SESSION 8 Green &Bio materials, Recycle &Energy

Venue: Main Teaching Building, Room 120

Chair: Prof. Dengguang Yu University of Shanghai for Science & Technology

Photocrosslinked poly(vinyl alcohol)(pva)/cellulose nanofiber(cenf) composites

Shigeji Konagaya, Senior Researcher

14:00-14:25 with high scratch resistance and transparency Nagoya Industrial Science Research Institute
14:25.14:45 The change on the filler dispersion in SBR/silica under cyclic uniaxial | Shotaro Nishitsuji, Assistant Professor

elongation by in-situ ultra small angle X-ray scattering Yamagata University

. . L . ) Xiahua Zuo
14:45-15:05 Application of Chinese ink in solar heat collection and photothermal evaporation . . .
Beijing University of Chemical Technology

15:05-15:25 Cellulose nanofiber reinforced thermoplastic composites-from processing to | Takeshi SEMBA

performances Kyoto municipal institute of industrial research and culture
15:30-16:00 Closing Ceremony Venue: Main Teaching Building, Room 120
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The 18" Asian Workshop on Polymer Processing (AWPP2019)

Index of Keynote and Oral Presentations

Index Title Presenter

0-001 Recent progress in experimental analysis of gas-venting | Hidetoshi Yokoi, Professor
process inside injection mold YOKOI Lab

o . . Atsushi Mizutani, Expert leader
Examination of Weld-line with Compound Polypropylene
0-002 o ) Nihon  University ~ College  of
on Injection Molding
Industrial Technology
_ _ _ . ] Lisheng Cheng, Associate researcher
Simulation Approaches for Insights into the Reactions of

0-003 ) Beijing  University of Chemical

Polymeric Systems
Technology

0-004 Measurement of shear stress distributions on cavity surface | Michihiro Tatsuno
during melt filling process inside injection mold The University of Tokyo
Fabrication of High Thermal Insulation and Compressive _

. _ Guilong Wang, Professor

0-005 | Strength PP Foams using Core-back Microcellular

o ) Shandong University
Injection Molding
. o o o Ming-Shyan Huang, Professor
Quality monitoring, prediction and control of injection
0-006 ) Kaohsiung University of Science and
molding process
Technology
o ) ) _ Kaname Kondoldemitsu, Project
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Examination of Weld-line with Compound Polypropylene on

Injection Molding
Atsushi Mizutani[1,2],Hideaki Hayashi[1] ,Susumu Takahashi[2], Kosuke Suzuki
[2], Yusuke Murai[2]

1 Nissan Motor Co., Ltd. , Nihon University College of Industrial Technology
Introduction
This study is the examination that paid attention to weld-line after the painting in
automotive plastic parts becoming the problem at real production. As for this related
study, it has been studied until now, but there are few studies of the compound PP for
Automotive. Therefore I investigated a reason to see it even if painted and the material
influence of included rubber and talc and a molding condition.
Method
1) Surface condition and section observation
Firstly I observed it by the following experiment methods and an evaluation method
about a factor to appear to be a line wound as weld-line in after the painting.

Material: Compound Polypropylene for automotive

Test piece: L320mm, B80mm, t2 mm Two facing gates. Material Temp. 2100

Mold Temp. 35[] Surface and section observation: Scanning laser microscope, SEM
2) Observation of weld-line formation
The molding condition and material impact, talc and rubber was evaluated to investigate
the minute upsurge in the Weld part. An experiment and the evaluation method are the
same as the above.
Results & Discussion
1) Surface condition and section observation
Fig. 1 shows that the minute ditch of weld-line part is buried by a painting primer.
But the upsurge occurs on the weld-line by Fig.2. It is founded that we recognize to be
a linear wound because this upsurge occurred continually as showed Fig.3.
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Fig 1. Section observation  Fig 2. Surface condition Fig 3 Recognized line
2) Observation of weld-line formation

As a result of comparing the orientation of material with the upsurge, talc and rubber
of (a) orients big in the board thickness direction. But (b) having low embossment has
little degree of orientation. Therefore it is understood that the orientation of the talc and
rubber give minute upsurge relating the weld-line influence.
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Fig 4. Observation Point Fig 5. Section (a) Fig 6 Section (b)

Keywords: Injection molding, polypropylene , weld-line, Automoti
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Measurement of shear stress distributions on cavity surface during

melt filling process inside injection mold
Michihiro Tatsuno and Hidetoshi Yokoi
nstitute of Industrial Science, The University of Tokyo

Introduction: Measurement of shear stress distribution is important for examining
phenomena occurring in the interface between the mold cavity surface and molten resin
in injection molding. The authors developed a high precision measurement technique
of shear stress distribution using a movable block and 3-component force transducer in
the previous report. In this study, we analysed the influence of cavity surface properties
on shear stress distribution.

Methods: Four kinds of surface properties of the movable block: mirror finish (“MR”
hereafter)/ finely machined (FM)/ shallow grained (SG)/ rough grained (RG).
Polypropylene was used in this experiment.

Results: Fig. 1 shows the influence of surface properties and injection rate (IR) on
shear stress distribution. For the IR of all four properties, the shear stress rapidly
increases immediately after the flow front (FF) makes

contact ~with the cavity surface, becomes D oo o
approximately constant from A, rises again in B o7

afterwards, and shows a more or less constant value R

after C. The higher the IR, the higher is the shear stress, 5

and the longer is the constant section of A to B. For
surface properties, the shear stress is approximately °'[ Cpmarsozsos e
equal for MR and FM, and it becomes higher in the
order of SG, RG, meaning the rougher the surface, the
higher is the shear stress.

c xd.,,»—-“""' -

t t t
2) Injection rate: 20cm %s

Shear stress (MPa)
o

Discussion: It is assumed that the shear stress © A _‘_/ﬁ”"w“—“m
distribution is for med from the following four areas e

depending on the distance from FF: (1) area whichrises  of +———————

in the shape of steps (A in Fig. 1), (2) area in which the .|, Bocm%w
shear stress remains constant and no solidified area has RS  Suace ot
formed (A-B), (3) area whose shear stress increases ' = S
with the growth of the solidified layer (B-C), (4) area % % w0 &
whose shear stress remains a constant value due to the Comp::i";eof:’s";:::";‘;glim;?;ribmion
effects of shear heating and shear-thinning around the curves under different cavity surface

wall (after C). It is thought that area (2) became longer

with increasing IR because the distance to be moved by FF, required for cooling to form
the solidified layer, increases with IR. In addition, it is assumed that shear stress is
higher for SG and RG than MR and FM in areas (3) and (4) because the growth of the
solidified layer is accelerated by the increase in the area contacting the resins on grained
surfaces.

Keywords: Injection molding, Shear stress distribution, Melt filling process, Grain-
finished surface
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Quality monitoring, prediction and control of injection molding

process
Ming-Shyan Huang[1], Shih-Chih Nian[2], Jian-Yu Chen[3]
1.National Kaohsiung University of Science and Technology, 2.National Taitung
College; 3. Feng Chia University

Quality assurance and high production efficiency have always been important issues in
the injection molding industry. With the development trend of Industry 4.0, more people
are attracted to collect the physical information of polymer melt processed by the
injection molding machine and the flowing behaviour in the mold, explain, extract
features, and optimize the process quality, but with few successful cases are cited. This
paper presents a series of studies on injection molding monitoring, prediction, and
control based on in-mould and in-machine sensing information. The work consists of
four parts: (1) Design quality index, which reveals the status of injection quality online.
(2) Adjust the filling-to-packing switchover time corresponding to the environmental
change. (3) Provide a systematic scientific molding test method to generate appropriate
process parameter settings. (4) Optimize process parameter settings based on a fast and
low-cost regression-model search method. Taking IC tray manufacturing as an example,
in the shot-by-shot experiment, the warpage of the molded part was reduced from 0.62
mm to 0.20 mm, which confirmed the feasibility of our method.

Introduction: Quality control is a crucial issue in the injection molding process with
target of obtaining a high yield rate and reducing production cost. Consequently,
effective methods for monitoring the injection conditions (e.g., pressure, velocity, and
temperature) in real-time and adjusting these conditions adaptively as required to ensure
a consistent part quality are essential.

Methods: This paper presents a series of studies on injection molding monitoring,
prediction, and control based on in-mould and in-machine sensing information. The
work consists of four parts: (1) Design quality index, which reveals the status of
injection quality online. (2) Adjust the filling-to-packing switchover time
corresponding to the environmental change. (3) Provide a systematic scientific molding
test method to generate appropriate process parameter settings. (4) Optimize process
parameter settings based on a fast and low-cost regression-model search method.

Results: Taking IC tray manufacturing as an example, in the shot-by-shot experiment,
the warpage of the molded part was reduced from 0.62 mm to 0.20 mm, which
confirmed the feasibility of our method.

Discussion: In-mold and in-machine sensing information about polymer melt quality
helps to understand its flow behaviour, and faciliates injection molding quality
monitoring, feature extraction and control. In particularly, the tie-bar elongation signals
detected from the strain gauge sensor is low cost, non-invasive to the mold structure,
and potentially used for industrial needs.

Keywords: Cavity pressure, filling-to-packing switchover, injection molding, quality
index, tie-bar elongation.
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Visualization analysis of wrinkle generation phenomenon of PP

decorative sheets
Kaname Kondo[ 1], Shigeru Owada[2], Prof. Hidetoshi Yokoi[2]
1.Idemitsu Unitech Co.,Ltd.; 2.Institute of Industrial Science, The University of

Tokyo

Introduction: A transparent polypropylene (PP) sheet was evaluated for use for the
decorative surfaces of automobiles, motorcycles and home electronics, because the
sheet is light-weight and is an ideal material in terms of chemical resistance and
recyclability. However, PP decoration sheet defects occur during in-mold injection
molding, particularly wrinkling. In this study, we analysed the problem of decoration
sheet wrinkle by visualization experiments of the molding process and measurement of
the wrinkle depth.

Methods: We observed the wrinkle generation phenomenon of PP decorative sheets
using a three-dimensional visualization mold and high-speed camera. Based on the
obtained images, we measured the deformation amount of the sheet along its length in
the flow direction for each screw injection speed (Refer to Fig.1).

Results: We found that the wrinkle generation phenomenon of PP decorative sheets
during in-mold injection molding was caused by sheet deformation along the flow
direction. The sheet deformation decreased logarithmically according to the increase in
the screw injection speed (Refer to Fig.2). Furthermore, sheet deformation occurred in
a very small area only for a short time immediately after the flow front passed (Refer
to Fig.3).

Discussion: The final amount of deformation at the end of molding is the sum of each
short time deformation, due to the fact that sheet deformation caused by in-mold
molding only occurred for a short time after the flow front passed. These results suggest
that sheet deformation occurring during in-mold molding should be considered
focusing specifically on sheet deformation occurring for a short time after the flow front
passed.

Keywords: in-mold molding, decorative sheet, wrinkle, visualization
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Direct visualization of resin remaining inside hot-runner

Fmanifold during molding cycle
Shigeru Owada, Hidetoshi Yokoi
Institute of Industrial Science, The University of Tokyo, Tokyo, Japan

Introduction: Hot-runner system has excellent features, such as improved production
efficiency and reduced material waste. However, it has been pointed out that if the melt
stays in the flow channel for a long time or is overheated, the resin deteriorates and
black specks appear in molded products. In this study, we focused on the mechanism of
how black specks defect occurs and analyzed it by visualizing the behavior of resin
remaining inside the hot-runner channel for a long time in the continuous repeated
operation of the injection molding cycle.

Methods: The manifold of the hot-runner mold used in the study has a half-split
structure and an inserted glass block to allow visualization inside. In this experiment,
in order to promote resin deterioration, the manifold flow channel was filled with PS
679 (PS Japan) as an initial state. Then injection and stagnation of PC 3000R (MEP Co.)
were repeated to observe the state of the melt in the flow channel. To evaluate resin
deterioration, we determined the average luminance B-Lave of the Blue component in
the RGB value from the video image of each shot.

Results and discussion: After 12 hours of stagnation under the initial condition of PS
filling, the deep brown resin layer adhered and remained on the inner wall surface of
the flow channel and the valve-pin surface. When the manifold temperature and
injection cycle time were repeatedly increased/decreased, black specks appeared in a
relatively short time (Fig.1). In particular, it was observed that the deep discolored resin
layer on the valve-pin surface peeled and fell off in the fourth cycle (Fig.2). These
results suggest that: Because the remaining resins are heated for a long time, they
gradually deteriorate due to oxidation when air is drawn in by repeated heating/cooling
of the manifold. The deteriorated resin layer partially breaks and drops due to shrinkage
during mold cooling and peels off due to melt flow in the injection process (Fig.3),
causing black specks in the molded product.

Keywords: Visualization, Hot-runner, Remaining resin petchment Carbonized resin
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Self-optimization of V/P switchover and Packing Parameters for Online Viscosity
Compensation during Injection Molding
Yuxuan Xu
Beijing University of Chemical Technology

Abstract

Injection molding is one of the most important forming method for thermoplastic polymers. In
modern injection molding field, repeatability accuracy of machine parameters such as injection
speed and V/P switchover has been raised to a high standard to produce high-quality part. However,
because of non-Newton behavior of thermoplastic polymers, melt viscosity is still easily affected
by the external environment, therefore, the weights of injection molding products are strongly
fluctuant. To achieve a further improvement of products quality, an online optimization strategy is
required which may sense environmental changes and conduct self-adjustment. This paper
established a ratio between a filling equivalent value (FEV) and a viscosity equivalent value (VEV)
based on cavity pressure which is directly related to melt properties to predict weight of melt that is
filled into cavity. And on the basis of that, products quality is compensated by means of adjusting
V/P switchover and packing parameters in each cycle on condition that viscosity fluctuates. After
dynamic controlling experiments, the results indicate that V/P switchover and packing parameters
are able to improve products quality and it is evident that weight fluctuations caused by viscosity
changes are optimized a lot. It is proved that using a self-optimizing system is effective and
necessary for injection molding processing.
Keywords: Injection molding; V/P switchover; Packing Parameters; Weight fluctuation; Self-
optimization
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Experimental and numerical analysis of unstable behavior of melt

blowing process
Sho Hatano, Wataru Takarada, Takeshi Kikutani

Department of Materials Science and Engineering, Tokyo Institute of Technolog
v, Tokyo, Japan 1528552

Introduction: Melt blowing is a one step process which produces nonwoven fabrics
by extruding polymer melt through a die with orifices and extending the extruded
polymer melt with a jet of hot air that rapidly attenuates the extrudate into small
diameter fibers. In the melt blowing process, reduction of the polymer throughput rate
and increase of the air flow rate are necessary to achieve fine fibers. When attempting
to produce ultrafine fibers with diameters of the nanometer scale under such conditions,
some reports indicate that the estimated fiber velocity which is calculated from spinning
conditions using a continuous equation in spin-line at fiber formation exceeds the sound
speed (supersonic). On the other hand, we had achieved medium diameter around 500
nm with much lower air and fiber velocities. To understand these results, we
investigated the unstable behaviour of melt blowing process in experimentally and
numerically.

Methods: Melt-blowing experiments was conducted using spinning instruments with
10 hole melt-blowing die. The melt blown fibers were collected using a wire-mesh set
at the die to collector distance (DCD) of 10 cm. The images of collected fiber webs
were obtained using a scanning electron microscope (SEM). Specific surface area (SSA)
of collected webs were determined by BET method. For the in-situ observation of the
thinning behavior of extrudates near the spinning nozzle, a high-speed camera was used
at a frame rate of 4000 fps and resolution of 800 x 400 pixels.

Effect of surface tension and fluctuation of air velocity was investigated to
understand unstable melt blowing behaviour using numerical analysis based on the
Lagrangian representation of the equations. 100

-
5}

Results and Discussion: Fig. 1 shows
fiber diameter distribution at various
throughput rate. Number average diameter
greatly decreased at throughput rate less
than 12.5 mg/min. On the contrary, weight
average diameter increased in those Y hroughput rate fmgeminooled
conditions. High-speed video also showed = . o

in-li b table in these Fig.1 Fiber diameter distribution of melt blown
Spin _me ecame_ unsta . webs at various throughput rate. Dn is number
conditions. Numerical analysis resulted that average diameter and Dw is weight average
ultra-fine fibers were formed under unstable diameter.
spinning conditions in exchange for small amount of thick fibers.

Diameter / um
-

Keywords: Melt blowing process, Spinning instability, Simulatio
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Preparation of peo/egg white protein nanofibers

by electrospinning for battery catalysis

Tingting Lv, Zhen An, Haoyi Li
School of Mechanical and Electrical Engineering, Beijing University of Chemical
Technology, Beijing, 100029

Abstract:

ABSTRACT: In order to expand the application field of electrospinning nanofibers and
solve the problem of using a large number of toxic solvents in electrospinning process,
egg white and polyethylene oxide (PEO) were mixed to prepare nanofibers by
electrospinning. The morphology of egg albumin/PEO nanofibers was characterized by
scanning electron microscopy, and the effects of solution concentration and spinning
parameters on the morphology of the fibers were investigated. The elemental
composition of the fibers was characterized by elemental analysis. The experimental
results show that fibers with an average diameter of 389.45 nm have been successfully
prepared by spinning with 50% solution mass fraction at 25 kV spinning voltage, 16 cm
spinning distance and 0.2 mL/h extrusion speed. In addition, 11.02% of the nanofibers
are nitrogen elements, and the protein in egg white has been successfully transformed
into nano-particles. Fiber. This experiment does not use toxic solvents, which provides
a reference for the application of protein fibers in biomedicine, battery catalysis and
other fields.

Figure 1. SEM picture of PEO/egg white protein nanofibers
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Stress-optical behavior in elongation and relaxation processes of

pmma film containing diphenyl sulfide
Shun Nakada[ 1], Wataru Takarada[ 1], Takeshi Kikutani[1]
Tokyo Institute of Technology, Department of Materials Science and Engineering

Introduction: When polymer materials mixed with low molecular weight additives of
anisotropic optical property are subjected to the deformation, birefringence
development behaviour usually varies depending on the amount of the additives. This
indicates that the low molecular weight component orients along with the orientation
of the major component. However, details regarding the interaction between polymer
chains and low molecular weight additives, such as the mechanism of cooperative
orientation of the major and minor components and the relaxation time of each
component, has not been fully understood yet. Therefore it is still difficult to predict the
properties of final products fabricated with different processing conditions.

In this study, in-situ measurements of stress and birefringence developments during
the uniaxial stretching of poly(methyl methacrylate) (PMMA) containing various
weight fractions of diphenyl sulfide (DPS) were performed. From the stress-optical
behavior of the film during the elongation and relaxation processes, the orientation and
relaxation behaviors of the individual components were investigated.

Methods: PMMASs containing 0 (neat), 3.0, 6.5 and 9.0 wt% of DPS were used. Glass
transition temperature (Tg) of the prepared materials decreased with the increase of DPS
content as shown in Table 1. The decrement of Ty was approximately proportional to
the content of DPS in this range. Films of these materials were prepared using a hot
press under vacuum. Each film was uniaxially stretched up to the draw ratio of 1.5 at
the stretching speed of 50 %/min, and then kept at the constant length for more than 15
min to observe the relaxation behavior. The stretching temperature was varied in the
range of Tgt+5 to Tgt+ 36 °C. Simultaneous measurements of stress and birefringence
were carried out during the stretching and relaxation processes.

Results and Discussion: Variation of stress-optical coefficient with temperature for the
PMMA samples of different DPS content are shown in Fig. 1. It is known that the effect
of temperature on the stress-optical coefficient is generally negligible for the small
range of temperature change. However, the stress-optical coefficient of PMMA changed
significantly within the temperature range of only 20-35 degree.

