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Technical Program 

10 月 15 日(木) 

13:00 - 13:05 

Opening Remark 
4DFF2020 大会実行委員長 古川 英光 (山形大学) 

13:05 - 13:30 
 
 

座長：藤井 雅彦 (inkcube.org) 

IN-01 ソフト材料開発と 3D プリント技術で拓くソフトマターロボティクスの分野横断的統合アプローチ 

 小川 純 (山形大学) 3 
 

13:30 - 14:30 

Session1 
マテリアルデザイン・FAB プロセス(1) 

座長：湯浅 亮平 (キョーラク株式会社) 

13:30 

OP-01 振動透過抑制可能な複合材ラティス構造 

 船場 海斗 1，水上 孝一 1，古賀 洋一郎 2 (1愛媛大学，2株式会社 3D Printing Corporation) 7 

13:50 

OP-02 Ashby map を用いた 3D Print 可能な architected structures の特性把握 

 岡崎 太祐，浅野 義弘，櫻井 智子，常盤 拓司，仲谷 正史，田中浩也  (慶應義塾大学) 11 

14:10 

OP-03 原子配列を模倣した双安定性構造の有限要素法による力学特性最適化 

 鐘ヶ江 壮介，奥川 将行，小泉 雄一郎 (大阪大学大学院) 15 

14:35 - 15:35 

Session2 
加飾・新工法の提案 

座長：高橋 茂樹 (山形大学) 

14:35 

OP-04 オンデマンド溶融熱転写プリンタによる機能性加飾印刷 

 鈴木 健太，渡辺 将仁，小林 浩，寺尾 博年  (アルプスアルパイン株式会社) 17 

14:55 

OP-05 3D プリンタへの物理的振動付与によるテクスチャ生成の応用可能性 

 荒井 将来 1，田中浩也 2  (1慶應義塾大学大学院，2慶應義塾大学) 19 

15:15 

OP-06 Graftin' Craftin': 接ぎ木と針金かけを用いた樹木の生長過程での形状制御による収穫可能な動的機構の生成手法 

 千葉 一磨，橋田 朋子 (早稲田大学大学院) 23 

招待講演 
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15:40 - 16:40 

Session3 
4DFF アプリケーション：食品 

座長：市原 政喜 (市原国際特許事務所) 

15:40 

OP-07 RepRap ベースの 3D フードプリンターの開発 

 茂木 勇志 1，渡邊 洋輔 2，エムディナヒン イスラム シブリ 2，アジット コースラ 2，小川 純 2，川上 勝 2，古川 英光 2 

  (1山形大学，2山形大学大学院) 27 

16:00 

OP-08 RepRap SWIM-ER を用いたゲル食品サンプル 

 亀岡 将成 1，茂木 勇志 1，渡邊 洋輔 2，エムディナヒン イスラム シブリ 2，アジット コースラ 2，小川 純 2， 

 川上 勝 2，古川 英光 2，王 忠奎 3，平 井 慎一 4 

  (1山形大学，2山形大学大学院，3立命館大学総合科学技術研究機構，4立命館大学) 31 

16:20 

OP-09 代替食品における 3D フードプリンターの活用 

 倉持 丘帆 1，渡邊 洋輔 2，エムディナヒン イスラム シブリ 2，アジット コースラ 2，小川 純 2，川上 勝 2，古川 英光 2 

  (1山形大学，2山形大学大学院) 35 

16:40 

OP-10 Functgraph の応用と機能生成の考察 

 黒木 優人，渡邊 恵太 (明治大学) 37 

 

17:00 - 17:05 

大会実行員会からの連絡 
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10 月 16 日(金) 

09:15 - 09:20 

大会実行委員会からの連絡 

09:20 - 10:00 
 
 

座長：古川 英光 (山形大学) 

KN-01 AM を核としたものづくりの未来 - 量産社会の常識から逃れるということ 

 山中 俊治 (東京大学 生産技術研究所) 1 
 

10:05 - 11:25 

Session4 
社会実装・社会課題にむけて 

座長：山岡 潤一 (慶應義塾大学) 

10:05 

OP-11 COVID-19 下における 3D プリントによるフェイスシールド製造のムーブメントの調査 

 青木 まゆみ 1，常盤 拓司 1，宮川 祥子 1，吉岡 純希 1，道用 大介 2，田中 浩也 1 

 (1慶應義塾大学，2神奈川大学) 41 

10:25 

OP-12 3D デジタル装具の社会実装にむけて 

 上田 雄一 1,2，森田 淳 1，光部 貴士 1  (1JSR 株式会社，2ラピセラ株式会社) 47 

10:45 

OP-13 3D ゲルプリンター"Rep Rap SWIM-ER"の社会実装 

 横江 一真 1，渡邊 洋輔 2，エムディナヒン イスラム シブリ 2，アジット コースラ 2，小川 純 2，川上 勝 2，古川 英光 2 

  (1山形大学，2山形大学大学院) 49 

11:05 

OP-14 こどもたちの目を 3D デジタルものづくりに！業界を挙げたファミリーマーケティング実践の提案 

 三野 晃一 (一般社団法人障害者・高齢者 3D プリンタファクトリー) 53 

11:25 – 11:45 

4DFF 研究会協賛団体活動紹介 

12:45 - 13:10 

ショーケース：動画による研究成果紹介 

13:10 – 14:20 

ショーケース：研究成果発表と議論(@zoom 会議室) 
(各発表の zoom 会議室 URL は別紙参照) 

 

SC-01 インクジェット型 AM における透明樹脂積層界面の光学的性質 

 山崎 淳 1，古宇田 光 1, 松本 宗久 2, 菊地 健一 3  

  (1東京大学，2高エネルギー加速器研究機構，3丸紅情報システムズ株式会社) 57 

SC-02 外形形状と内部構造を自由に制御可能な、3D 設計・造形一貫型システムの開発 

 森田 淳，中村 和洋，上田 雄一 (JSR 株式会社) 59 

基調講演 
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SC-04 ヘリカルハニカム構造体の提案  

 譜久原 尚樹 (日本アグフア・ゲバルト株式会社) 63 

SC-05 Differential Growth Model を用いた建築スケール 3D プリンティングへの通気性付与 

 名倉 泰生 1，青山 新 2，河井 萌 1，知念 司泰 1，松木 南々花 1，田中 浩也 1 

  (1慶應義塾大学，2慶應義塾大学大学院) 65 

SC-06 ボロノイ構造を用いた水の表面張力による環境呼応ファサードの提案 

 河井 萌 1，田中 浩也 1，大野 定俊 2，中島 奈央子 1 (1慶應義塾大学，2株式会社竹中工務店) 69 

SC-07 機能性タンパク質から味や香りまで，機能性印刷におけるピエゾ式インクジェットヘッドの可能性  

 齊藤 衛，板倉 舞，杉本 雅明 (エレファンテック株式会社) 73 

SC-08 家庭用プリンターに対するインク粘度調整用ヒーター搭載の試み 

 森 真柊，高橋 啓太, 齊藤 衛，杉本 雅明 (エレファンテック株式会社) 77 

SC-09 家庭用プリンターに対する UV インク硬化用 LED ランプ搭載の試み 

 高橋 啓太，森 真柊, 齊藤 衛，杉本 雅明 (エレファンテック株式会社) 81 

14:25 - 15:45 

Session 5 
マテリアルデザイン・FAB プロセス(2) 

座長：古賀 洋一郎 (3D Printing Corporation)  

14:25 

OP-15 形状保持・書き換えが可能な面状物体の設計と制御に関する検討 

 久保木 仁美，筧 康明 (東京大学) 85 

14:45 

OP-16 トレーシングペーパーへの防水加工による吸湿変形の制御と表現 

 高橋 明日香，西條 瞳，渡邊恵太 (明治大学) 89 

15:05 

OP-17 ゲルを用いた摺動デバイスの研究 

 佐藤 大介 1，渡邊 洋輔 2，エムディナヒン イスラム シブリ 2，アジット コースラ 2，小川 純 2，川上 勝 2，古川 英光 2 

  (1山形大学，2山形大学大学院) 93 

15:25 

OP-18 磁性材配合樹脂による 3D プリンター造形物内への情報記録における情報記録領域の体積の効果 

 ピヤラット シラパスパコォンウォン，鈴木 雅洋，鳥井 秀幸，上平 員丈 (神奈川工科大学) 97 

15:50 – 16:50 

Session 6 
4DFF アプリケーション：生活 

座長：大柏 宣栄 (武藤工業株式会社) 

15:50 

OP-19 パラメトリック・シンセシスを通じたイヌ用義足データのカスタマイゼーションサービスの実装 

 佐倉 玲 1，櫻井 智子 1，島田 旭緒 2，田中 浩也 1 (1慶應義塾大学，2東洋装具医療器具製作所) 99 

16:10 

OP-20 ソフト材料を使用した新しい関節の開発 

 青山 響，渡邊 洋輔 2，エムディナヒン イスラム シブリ 2，アジット コースラ 2，小川 純 2，川上 勝 2，古川 英光 2  

  (1山形大学，2山形大学大学院) 103 
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16:30 

OP-21 PPC（Post Process Customization)により強度の部分的調節を可能とする 3D プリント簡易サポータ 

 林 園子 1，田中 浩也 2，濱中 直樹 3，井上 由貴 4，中谷 雄俊 5 

  (1 慶應義塾大学大学院，2 慶應義塾大学，3 合同会社ハマナカデザインスタジオ， 

  4 横浜労災病院，5 ユニチカ株式会社) 107 

 

16:50 - 17:20 
 

 

SP-01 五輪エンブレムから立体／3D プリンティングへの幾何学的展開 

 野老 朝雄 1，平本知樹 2，湯浅亮平 3，江口壮哉 4，田中 浩也 4 

  (1tokolo.com，2株式会社 wip，3 キョーラク株式会社，4 慶應義塾大学) 5 
  

17:20 - 17:30 

各賞受賞者発表 & Closing Remark 

4DFF2020 大会副実行委員長 藤井 雅彦 (inkcube.org) 

 

 

4DFF 研究会協賛団体 

1 
 

武藤工業株式会社 https://www.mutoh.co.jp/3d/index.html 

2 
 

KJ ケミカルズ株式会社 https://www.kjchemicals.co.jp/ 

3 丸紅情報システムズ株式会社 https://www.marubeni-sys.com/product/manufacturer/ 

4 
 

山形大学インクジェット開発センター https://inkjet.yz.yamagata-u.ac.jp/yu-ijc/ 

4DFF2020 では武藤工業株式会社からの紹介はありません． 

講演者紹介 

基調講演 

山中 俊治 (東京大学 生産技術研究所 教授) 
1957 年愛媛県生まれ．東京大学工学部卒業後，日産自動車デザインセンター勤務．1987 年よりフリーのデザイナーとして

独立し，腕時計から鉄道車両に至る幅広い工業製品をデザインする一方，1991 年より 94 年まで東京大学助教授を勤める．

1994 年にリーディング・エッジ・デザインを設立．2008～2012 年慶應義塾大学教授．2013 年 4 月より東京大学教授． 
 

 
 
 

招待講演 

小川 純 (山形大学 工学部 准教授) 
1988 年札幌市生まれ. 2015 年北海道大学大学院終了．博士（情報科学）. 専門はアニメイテッドロボティクス，ソフトマター

ロボティクス．やわらかいモノから創り出せる知能や演出に興味を持つ．博士号取得後，米国コロンビア大研究員，会津大

ロボット事業准教授を経て，2019 年より山形大工学部准教授．現在はアクチュエータ，3D プリント，人工知能など分野横断

的にゲル材料の『やわらかさ』を活かす技術開発に着手．ソフトマターロボットの社会実装に向けて，ゲル技術をロボットシス

テムに統合する研究に挑戦している．  

v
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Composite Lattice Structure for suppression of vibration transmission

Kaito FUNABA1, Koichi MIZUKAMI1, Yoichiro KOGA2

1Ehime University, 23D Printing Corporation

Abstract
In this study, we made a metamaterial that can suppress vibration transmission with continuous carbon fiber, and the 

effect of the amount of fiber on the specific stiffness and vibration characteristics of the structure was investigated. In 
order to realize vibration transmission suppression, we used a bandgap generation system called Inertial Amplification 
that uses antiresonance. By appropriately selecting the amount of continuous carbon fibers, it is possible to achieve both 
high specific stiffness and a wide bandgap. Furthermore, the specific stiffness and bandgap width were improved by using 
continuous carbon fiber compared to when nylon containing short carbon fiber was used as the material.
Keywords:metamaterial, carbon fiber, vibration attenuation, bandgap, 3D printing
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1

Visualizing 3D printable architected structures in Ashby map

Taisuke Okazaki1, Yoshihiro Asano2, Tomoko Sakurai2, Masashi Nakatani2, Hiroya Tanaka2

1Graduate School of Media and Governance, Keio University, 
2 Faculty of Environment and Information Studies, Keio University

Abstract
In this research, FDM/SLA 3D printers and multiple materials were used to output lattice structures and create 

comparative maps of material mechanical properties, called Ashby maps. The mechanical properties that cannot be 
reproduced by the material properties were realized by changing the design variables of the geometric structure 
parametrically. The mechanical properties that can be output by the Ashby map were visualized by mapping the 
measurement results for each geometric structure and material. 
 These findings show that the mechanical properties of a lattice structure can be changed by designing it, which is 
expected to reduce the amount of trial and error and assist the designer in quickly selecting an architechted structure with 
arbitrary mechanical properties close to the final output.
Keywords:3D, material, lattice structure, mechanical characteristics,
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Mechanical property optimization of atom-mimetic bistable metamaterial by finite element method 
 

Sosuke KANEGAE1, Masayuki OKUGAWA1, Yuichiro KOIZUMI1 
 

1Graduate school of engineering, Osaka University 
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Functional decorative printing with on-demand melt thermal transfer printer

Kenta SUZUKI1, Masahito WATANABE2, Hiroshi KOBAYASHI3, Hirotoshi TERAO4

1234Alps Alpine Co., Ltd.

Abstract
Combining on-demand thermal transfer technology with the capacitive sensor, we are developing a touch device 

capable of stealth illuminating in addition to reproducing the tactile sensation of wood grain. Taking advantage of the 
characteristics of dry thin film ink of thermal transfer printing, a realistic texture feeling is reproduced by printing 
multilayer with high precision. In addition, since the ink is thin and has good light transmission, stealth illumination is 
possible. Further, in the thermal transfer, since the metal vapor deposition ink can be printed, a seamless expression such 
as a metal-grain gradation is possible. We aim at functional decorative printing with increased added value by layering 
printing inks with various functions.
Keywords: thermal transfer print, decorative print, ink-ribbon, tactile sense, uneven print
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Applicability of texture generation by applying physical vibration to 3D printer 
 

Masaki Arai1, Hiroya Tanaka2 
 

1 Graduate School of Media and Governance, Keio University 

 2 Faculty of Environment and Information Studies, Keio University 

 
 

Abstract

To create fine textures that are difficult to achieve with G-Code control, this research involves physically vibrating the 

heat bed by playing sound during printing through exciter installed in the heat bed of a 3D printer. The purpose of this 

research is to discover and apply functional and aesthetic properties, such as water repellency by textures generated from 

vibrations and control of optical properties, such as frosting of transparent resins like frosted glass. We are also 

experimenting to mimic physical vibrations with the G-Code to verify the difference between the G-Code and physical 

vibrations. 

Keywords : FFF, vibration, texture, G-Code 
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Graftin' Craftin': A Fabrication Technique inspired by Plant Grafting and Wiring for Production 
of Harvestable Automata

Kazuma CHIBA1, Tomoko HASHIDA1

1Waseda Universertiy

Abstract
Plant grafting is a horticultural technique which combines two or more branches into a single tree. In general, this is 

used for breeding improvement, however, there are attempts to fabricate furniture such as a chair using grafting as a 
joining technology. Conventionally, grafting enabled constructing static artifacts, on the other hand, fabricating a dynamic 
machinery or automata through grafting is attempted in this research. Therefore, our approach aims to realize building a 
passive dynamic walking automaton through bending branches with wires and grafting to manipulate trees' shape. As the 
result, the plant-based passive walker was able to descend a slope with 15 degree of inclination.

Keywords: Sustainability, grafting, wiring, karakuri, passive walker
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Development of a RepRap-based 3D Food Printer 
 

Yuji MOTEGI1, Yosuke WATANABE2, MD Nahin Islam SHIBLEE2, Ajit KHOSLA2,  
Jun OGAWA2, Masaru KAWAKAMI, Hidemitsu FURUKAWA2 

 

1 Faculty of Engineering, Yamagata University 
2 Graduate School of Science and Engineering, Yamagata University  

 

The 3D printing technology is expected to be applied to many fields, and the food processing field is not an 
exception. The purpose of this research is to develop an open source and low-cost 3D printer for foods using 
"Chocolate" as a material. We attached a syringe to the open source (Rep-Rap) 3D printer to eject the material and 
adjusted the amount of ejected material. In order to stack the chocolate materials, it is necessary to solidify the material   
immediately after ejection. We examined a cooling method of ejected chocolate. For effective cooling we tested to print 
multiple objects simultaneously.  
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Soft food samples printed with Gel 3D printer “RepRap SWIM-ER”

Masanari KAMEOKA1  Yosuke WATANABE2  MD Nahin Islam SHIBLEE2  Ajit KHOSLA2  
Jun OGAWA2  Masaru KAWAKAMI2 Hidemitsu FURUKAWA2 Zhongkui WANG3 Shinichi HIRAI4

1 Faculty of Engineering  Yamagata University
2 Graduate School of Science and Engineering  Yamagata University

3Research Organization of Science and Technology  Ritsumeikan University
4Department of Robotics  Ritsumeikan University

Abstract
 In this study  we develop a method to form a soft food sample using a gel 3D printer  which is useful for the 
development of an industrial robot to hold food  The 3D gel printer  developed in our laboratory  uses an ultraviolet 
laser to irradiate and scan the surface of a gel monomer solution  which is hardened by ultraviolet light  Gels with two 
different compositions were used to shape food samples  By adjusting the molding speed and the amount of the UV 
absorber  we succeeded in producing fine food samples   In addition  the physical properties of the gels were 
investigated by measuring the moisture content of each gel and conducting a compression test
Keywords: Food samples 3D gel printer
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ICN gel
Sample name Breaking 

Stress[MPa]
Breaking Strain[-] Young’s modulus[kPa]

Unswelled gel - - 12 86 2 96
Swelled gel 0 28 0 07 0 83 0 08 4 24 1 47

PDN gel
Sample name Breaking 

Stress[MPa]
Breaking Strain[-] Young’s modulus[kPa]

Unswelled gel 0 24 0 05 0 58 0 22 79 29 59 60
Swelled gel 0 16 0 03 0 55 0 23 25 36 13 63
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Utilization of food 3D printer for substitutional food 

Takaho KURAMOCHI1 Yosuke WATANABE2 MD Nahin Islam SHIBLEE2 Ajit KHOSLA2  
Jun OGAWA2 Masaru KAWAKAMI2 Hidemitsu FURUKAWA2

1 Faculty of Engineering Yamagata University
2 Graduate School of Science and Engineering Yamagata University 

Abstract
In this study the cookie dough containing powdered edible crickets was molded by a screw-type extrusion 3D food 

printer and the shapes of the 3D printed cookie were evaluated As a result it was found that in the preparation of the 
cookie dough depending on the amount of butter added oily fluid oozes out of the dough after it has been printed  
Although this phenomenon can be suppressed by decreasing the amount of butter it was found that the dough does not 
behave properly due to the behavior of the dough We found that in addition to the printing conditions composition of 
the dough was also important
Keywords: 3D food printer cricket powder cookies butter
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Functgraph
Application of Functgraph and consideration of function generation 

 

Yuto KUROKI, Keita WATANABE 
 

Meiji University, Graduate School of Advanced Mathematical Sciences 
 

3D
Functgraph 3D

We have been developing Functgraph, a system using actuators installed in 3D printers to print, de-support, assemble 
and actuate parts on a build plate without human intervention. The system has showed a possibility of 3D printer as a 
function generator. However, there had only been limited examples of applications, so more advanced applications were 
needed to be considered. In this paper, we made a sandwich manufacturing device as a more advanced application example 
with Functgraph and considered the effectivity of Functgraph based on this application prototype. 
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Shohei Katakura, Yuto Kuroki, Keita Watanabe. A 3D 
Printer Head as a Robotic Manipulator. Proceedings of 
the 32nd Annual ACM Symposium on User Interface 
Software and Technology. Pages535-548 
DOI:https://doi.org/10.1145/3332165.3347885 

2. Shohei Katakura and Keita Watanabe. 2018. 
PrintMotion: Actuating Printed Objects Using 
Actuators Equipped in a 3D Printer. In The 31st 
Annual ACM Symposium on User Interface Software 
and Technology Adjunct Proceedings (UIST ’18 
Adjunct). ACM, New York, NY, USA, 137–139. DOI: 
http://dx.doi.org/10.1145/3266037.3271627  
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1 

Social Realization of 3D Digital Prosthetics and Orthotics Providing System 
 

Yuichi UEDA1,2, Jun MORITA1, Takashi KOBE1 
 

1JSR Corporation, 2 Rapithela Corporation 
 

Abstract
In the prosthetics and orthotics (PO) field, manufacturing is personalized for each patient, but still analog until today. 

Even after digital technologies such as CAD/CAM and 3D printer has launched, they have not become common yet due 
to installation issue. We developed “eLaboTM” system that PO can really “use” the 3D technologies, and started providing 
service to PO nationwide through Rapithela Corporation. Hoping that a society in which suitable prosthetics and orthotics 
can reach to anyone in anywhere, will berealized by the “eLaboTM” service. 
Keywords: Social realization, 3D, Design system, Personal Fabrication, Interface 
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Let's bring together the power of the 3D printer industry 
and turn children's interests into 3D digital fabrication, by a method called family marketing

Koichi Sanno

General Incorporated Association Disabled / Elderly 3D Printer Factory

D

2020 3
D

D
D

2013 2014
D

Conference on 4D and Functional Fabrication 2020

- 53 -

OP-14



Conference on 4D and Functional Fabrication 2020

- 54 -



Conference on 4D and Functional Fabrication 2020

- 55 -



D

Conference on 4D and Functional Fabrication 2020

- 56 -



1 

 
Optical properties of stacked interface in inkjet type AM 

 
1 1, 2, 3

Jun YAMAZAKI, Hikaru KOUTA, Munehisa MATSUMOTO and Kenichi KIKUCHI
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Development of an Integrated 3D Design and Fabrication System that can Flexibly Control 
the External Geometry and Local Properties 

 

Jun MORITA1, Kazuhiro NAKAMURA1, Yuichi UEDA2 
 

1JSR Corporation, Edge Computing Research Lab., 2 JSR Corporation, Innovation Acceleration Dept. 
 

Abstract
In this study, we investigated a method for assigning parameters of microlattice to the external geometry and local 

properties designed, and linking the system to a stereolithographic 3D printer. As a result, we developed a 3D 
design/fabrication system that can design shapes and properties. This system is expected to accelerate the individualized 
manufacturing by 3D-designing both shapes and properties. 

 
Keywords: 3D, Architected Material, Metamaterials, Design system, Personal Fabrication 
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From functional proteins to taste and smell,

the potential of piezoelectric inkjet heads in functional printing

Mamoru SAITO1, Mai ITAKURA1, Masaaki SUGIMOTO1

1Elephantech Inc.

Abstract
We are trying to expand the possibilities of functional printing based on inkjet technology. This paper reports 

on the areas in which EPSON's inkjet heads, which are easily available as piezoelectric inkjet heads tailored for 
water-based inks, are likely to make a contribution to society. We have chosen phosphate-buffered saline to 
dissolve the functional proteins used in the biosensor, and lemon juice and soy sauce as familiar liquids. Various 
adjustments are required to ensure the stable discharge of new materials by inkjet, and the issues were extracted. 
In this presentation, the development of AM technology will be introduced.
Keywords: additive manufacturing, functional printing, Biosensors, functional proteins
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Attempt to install a heater for adjusting ink viscosity in a household printer

Masyu MORI1, Keita TAKAHASHI1, Mamoru SAITO1, Masaaki SUGIMOTO1

1Elephantech Inc.

Abstract
The inks used in household printers are adjusted to an appropriate viscosity for the print head. Naturally, even if high 

viscosity inks are set, they cannot be printed as is. For example, PEDOT ink is generally more viscous than graphic inks, 
so until now it has had to be used in a special printer. However, if the viscosity of the ink can be lowered by heating it, 
there is a possibility that it can be printed. Therefore, this time, a heater was installed in the ink cartridge section of the 
home printer. This makes it possible to control the ink viscosity, so that high viscosity ink can be used.

This modification allows for printing and prototyping of various inks, including PEDOT, in a laboratory environment 
at home or in a research institute. For example, it will be possible to form transparent electrical circuits and implement 
LEDs, as well as prototype touch sensors and other devices. In this study, we investigated the possibilities. 
Keywords: Household printer, functional printing
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Attempt to install LED lamps for UV ink curing in a household printer

, 
Keita TAKAHASHI1, Masyu MORI1, Mamoru SAITO1, Masaaki SUGIMOTO1

1Elephantech Inc.

Abstract
Most of the household printers were for printing on paper, and none of them could handle UV-curable inks. 

Even if UV curable inks were set, it was impossible to cure the inks immediately after they landed on the paper 
because there were no UV lamps for curing. In this study, we attempted to modify the printhead of a household 
printer by installing a UV-LED lamp and a water-cooling cooling system to cure the UV-curable ink 
immediately after it was ejected.

If this modification is successful, it will make it possible to conduct experiments easily at home or in the 
laboratory environment of a research institute. In this paper, as an example, the modified printer was used to 
cure the printed UV ink to give strength to an arbitrary part of the paper. In this report, the installation procedure 
of the UV-LED lamp and the post-printing curing experiment will be introduced.
Keywords: Household printer, Functional printing, UV printing
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Proposal of design and control of planar objects for repetitive deformation and shape freezing 
 

, Yasuaki KAKEHI 
 

The Graduate School of Interdisciplinary Information Studies, The University of Tokyo 
 

 
  In recent years, the range of digital fabrication research has expanded further to creation of objects and interactions 
that involves the movement and deformation after fabrication. To enable the "after-deformation", there is a method 
which embeds active materials whose dimensions and volume change according to environmental factors. The method 
is effective as the functions are naturally implemented on the surface or inside of the objects. However, there are some 
restrictions on the repetition of movements. Some objects can change the shape only once, and others need continuous 
external stimuli for repeated deformations. Therefore, this study proposes an actuator that can repeatedly change the 
shape by using multiple external stimuli, and can hold the shape after deformation even in the absence of external 
stimuli. The details of the structure, manufacturing method, operation type, and application scenario are also shown.
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Research on Sliding Devices Using Gel

Daisuke SATO1, Yosuke WATANABE2, MD Nahin Islam SHIBLEE2, Ajit KHOSLA2, 
Jun OGAWA2, Masaru KAWAKAMI2, Hidemitsu FURUKAWA2

1 Faculty of Engineering, Yamagata University
2 Graduate School of Science and Engineering, Yamagata University

Abstract
Mono pump enables the quantitative transfer of high-viscosity fluids, solid suspensions, and highly abrasive muddy 

liquids. Although it has the advantage of suppressing damage to the transferred particles, it is known that metal wear due 
to continuous sliding shortens the pump life. Shape memory gel is a candidate for pump materials that can replace metals. 
This shape memory gel is elastic and temperature-dependent, and it is hard at room temperature and soft at high 
temperatures. In this study, we will develop a stator for a mono pump using a shape memory gel material and analyze the 
correlation between the transferred material and the torque and friction generated during sliding.
Keywords: 3D modeling, shape memory gel, sliding, positive displacement pump
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Effect of Volume of Fine Domains for Recording Information Inside 3-D Printed Objects with 
Resin Blended with Magnetic Material 

 

Piyarat Silapasuphakornwong1, Masahiro Suzuki1, Hideyuki Torii1, Kazutake Uehira1 
 

1Kanagawa Institute of Technology 
 

This study evaluate the technique of recording information inside 3-D printed objects with resin blended with magnetic 
material. A two heads fused deposition modeling 3-D printer was used to fabricate test samples. The main bodies of test 
samples and the fine domains inside them were simultaneously fabricated with one sequence of fabrication. The main 
bodies were fabricated from pure polylactic acid (PLA) resin, and the fine domains were fabricated from PLA resin 
blended with iron powder. After fabricating the test samples, the fine domains were magnetized with neodymium magnet, 
and the magnetism of them was measured with a tesla meter. The results indicated that the magnitude of magnetism 
depended on the volume of fine domain, and this demonstrated the feasibility of the technique. 
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“Parametric Synthesis” in the Customization Service of Prostheses for Dogs 
 

Rei SAKURA1, Tomoko SAKURAI1, Akio SHIMADA2, Hiroya TANAKA1 

 

1Faculty of Environment and Information Studies, Keio University, 2Toyo Sogu Iryo Kigu Seisakujo, 
 

This paper presents “Parametric Synthesis” as a method to develop services that allow users to customize products 
through a website. It consists of the following processes: the identification of necessary parameters for customization 
from tacit knowledge of experts for the products, and the implementation of the parametric models of them, in a way 
users can easily modify them as they like. We demonstrated its effectiveness through developing the customization service 
of prostheses for dogs. 
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上部の切り取り位置 ○ ○ ○ ○ ○ ○ ○
衝撃吸収材との接続部分 ○ ◎ ◎ ◎ ◎ ◎
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開口部 ○ ○ ○

上部の切り取りの形 ○ ○
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知見が必要ない項目
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開口部 衝撃吸収材との接続部分

上部の切り取りの形 内側の 間
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1

Development of new joints using soft materials

Hibiki AOYAMA1  Yosuke WATANABE2  MD Nahin Islam SHIBLEE2  Ajit KHOSLA2  
Jun OGAWA2 Masaru KAWAKAMI2 Hidemitsu FURUKAWA2

1 Faculty of Engineering  Yamagata University
2 Graduate School of Science and Engineering  Yamagata University 

Abstract
Soft material joints can provide novel behavior and structural flexibility for static or low-degree-of-freedom structures. 

Especially for gel materials with shape memory, a 3D modeling method is being established, and it can be used as a 
flexible drive system backed by its structure and physical properties by structurally adding a mechanism for temperature 
change. In this study, we develop a new type of robot joint which can be driven only at high temperature by using shape 
memory gel. This joint has a flow channel and a peristaltic pump to make the fluid flow into the joint to cause temperature 
change. The physical properties of the joint parts are investigated as a function of temperature.
Keywords: soft materials, soft robot, 3D printing, joints
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