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Behavior of Shock wave and Unsteady Supersonic Jet Discharged from Elliptical cell 
 

Hiroshi FUKUOKA, Motoki SAKAMOTO 
 
 

The unsteady supersonic jet formed by the shock tube with small high-pressure chamber was used as a simple 

alternative model of Pulsed laser ablation. Since the pressure of the shock wave formed by Pulsed laser ablation is 

very high, the interaction between the shock wave and the plume is important for the formation of nanoparticles. 

The purpose of this study is to clarify the behavior of the plume, the shock wave and their interaction. An elliptical 

cell is used for controlling the shock wave. In the elliptical cell, the shock wave discharged at one focal point 

converge another focal point. Numerical calculation was carried out by solving the axisymmetric two-dimensional 

compressible Navier-Stokes equations. The wall static pressure monitored at the center of the substrate is used to 

evaluate the influence of the cell diameter and the pressure ratio on the behavior of the shock wave, the plume, and 

their interaction. As a result, it was found that the vortex ring affects the velocity of the supersonic jet. It was also 

found that the acceleration of the jet velocity is determined by the distance between the vortex ring and the jet 

downstream of the cell. 
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Fig. 3 Density contour variations for =4.04, 

=22.6 
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Fig. 4 Vector field variations downstream of cell exit for 

=4.04, =22.6 

 
Fig. 5 Vector field variations downstream of cell exit for 

=4.04, =36.0 
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Fig. 6 Velocity variations of jet for =4.04, =22.6 

and 36.0 
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Fig. 7 Wall static pressure variations for =4.04, 

=22.6 and 36.0 
 

6 =4.04
=22.6 36.0

x u
ao t

(b), (c), (d) (d’) 4(b), (c), 
(d) 5(d)

=36.0
t=822

=22.6
(b) (c)

(c) (d)

 

7 =4.04, 
=22.6 36.0

t

=36.0 t=418, 915 1032 s
t=418 s

t=915 s 2

t=1032 s 3

=36.0  

1.0

0.8

0.6

0.4

0.2

0.0X
 d

ire
ct

io
n 

ve
lo

ci
ty

 u
/a

0

1000950900850800750700
Time [ s]

(b) (c) (d') (d)

  Ph /Pb = 22.6
  Ph /Pb = 36.0

1.8

1.6

1.4

1.2

1.0

0.8

P w
 /P

b

150010005000
Time [µs]

 Ph /Pb = 22.6
 Ph /Pb = 36.0

Shock wave peak

Vortex ring peak

Jet peak

奈良工業高等専門学校　研究紀要　第49号（2013）4



Fig. 8 Density contour variations for =2.55 and 5.58 
=36.0 
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Fig. 9 Wall static pressure variations for =47.4 
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Fig. 1   Au powders obtained by injection into glycerin pool. 
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Production of Au-Based Al,  Mg and Sn Alloys’ Fiber 
by the In-Rotating-Water-Spinning Process 

Mitsuyoshi SHIMAOKA 

  The spinnability of pure gold on the In-Rotating-Water-Spinning process is not good because of the low 

formability of the oxide film around the molten gold jet. The production of continuous fibers of Au-based Al, Mg 

and Sn alloys by this spinning method has been performed. The long wires above the inner circumferential length of 

the rotating drum were obtained in all alloys. The optimum spinning conditions were 3s ¹ in drum rotational speed, 

about 0.45MPa in ejection pressure of the melt. The tension tests for the obtained fiber of the diameters from 82 to 

145 m have been examined. In Au 1at%Al alloy fiber, the tensile strength and the elongation were from 120 to 

147MPa and from 5 to 8%, respectively. In Au 1at%Mg alloy fiber, the tensile strength and the elongation were 

from 180 to 200MPa and from 7 to 13%, respectively. And in Au 1at%Sn alloy fiber, the tensile strength and the 

elongation were about 130MPa and from 8 to 12%, respectively. 
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Fig. 2   Schematic diagram of In-Rotating-Water-Spinning 

apparatus. 

Table 1 Experimental conditions of wire production by the  

In Rotating Water Spinning method. 

 

Nozzle Diagram, dn [ m] 70 ~ 170 

Velocity of Rotating Liquid of Layer , 

ND [s 1] 
3.00 ~ 4.83

Ejection Pressure, Pn [MPa] 0.35 ~ 0.45

Temperature of Coolant, Tf [ ] 11 ~ 18 

Coolant Water 

Incidence Angle,   [rad] 0.58 ~ 0.79
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Fig. 3  SEM views of obtained Au – 1at%Sn alloy wires. 
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Fig. 4  The relation between the maximum length of the 

obtained Au – 1at%Sn alloy wire and the drum velocity. 

 

 

 

 

 

 

 

 

 

 

Fig. 5  The jet orbit of molten Au – 1at%Sn alloy ejected at a 

low incidence angle into the rotating water layer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6  The relation between the velocity of the jet ejected 

from conical nozzle and the ejection pressure. 
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Fig. 7  SEM images of the produced Au 1at%Sn alloy 

wires. 
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Table 2  Experimental spinning conditions for Au 1at%Al 

alloy. 

 

Experiment No.1 No.2 No.3 No.4 

dn [ m] 125 70 75 125 

ND[s 1] 3.08 3.17 3.25 3.33 

Pn [MPa] 0.45 0.45 0.45 0.45 

Tf [ ] 17 15 14 12 

 [rad] 0.73 0.72 0.72 0.73 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8  Video images of the molten Au 1at%Al alloy jet 

behavior. 
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No.3 1, 2 : N D = 3.25s 1 No.4 1, 2 : N D = 3.33s 1  

Fig. 9 SEM images of the produced Au 1at%Al wires. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10 Maximum length of the spun wire of Au 1at%Al 

alloys. 
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Table 3  Experimental spinning conditions for Au 1at%Mg 

alloy. 

 

Experiment No.1 No.2 No.3 

dn [ m] 120 100 75 

ND[s 1] 3.08 3.17 3.25 

Pn [MPa] 0.45 0.45 0.45 

Tf [ ] 12 17 16 

 [rad] 0.66 0.79 0.73 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 11  Video images of the molten Au 1at%Mg alloy jet 

behavior. 
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Fig. 12 SEM images of the produced Au 1at%Mg wires. 
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Fig. 13 Maximum length of the spun wire of Au 1at%Mg 

alloys. 
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Fig. 14  The specimen of tensile test piece for the spun wire. 
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Fig. 15  The stress-strain diagrams of obtained Au–1at%Al 

alloy, Au – 1at%Mg alloy and Au – 1at%Sn alloy fibers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 16  SEM views of the tensile fracture surface of the 

obtained Au–1at%Al, Mg and Sn alloys’ fibers. 
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Fig. 17   The ductility of the obtained wires. 
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Development of a Satellite Data Delivery and Sharing System for Student CubeSat Projects
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末梢性疲労および中枢性疲労の測定と評価

松村　寿枝，辻 郁奈 *，谷口 尚美 **，河村　絵美

Measurement and Evaluation of Peripheral and Central Fatigue

Toshie MATSUMURA, Ayana TSUJI, Naomi TANIGUCHI and Emi KAWAMURA

本論文は、末梢性および中枢性疲労時の疲労測定指標の変化を調べるために実施した被験者実験において、

自覚症状しらべの結果をまとめたものである。末梢性疲労を生じさせるための負荷の開始前と３回目の負荷

後を比較すると、「ねむけとだるさ」は強くなっているが、一方で「注意集中」ができるようになり、逆に「身

体各部の違和感」はほとんどなかった。これは与えた負荷により身体に多少の「ねむけやだるさ」を感じて

いる被験者はいるが、逆に負荷が適度な運動となり、自覚症状として出るまでには至っていなかった被験者

が多かったといえる。

一方、中枢性疲労を生じさせるための負荷の開始前と３回目の負荷後では、「ねむけとだるさ」を感じる被験

者の割合は増えているが、「注意集中の困難」は減り、集中力が高まっているといえる。また、「身体各部の違和感」

についても感じる被験者と感じない被験者の増減の割合があまり変わらないことを考えると、本実験で実施し

た中枢性疲労を生じさせるための負荷は必ずしも「身体各部の違和感」を与えるものではなかったといえる。

１．まえがき

　現代社会において疲労を感じていない人は皆無といっ

てよく、疲労を簡単に測定することが出来れば産業分野を

はじめとし、様々な分野への応用も期待できる。近年の疲

労の研究成果により、そのメカニズムなども徐々にわかっ

てきている [1]。しかし、実際の疲労測定の場面において

疲労は、客観的な測定が難しく、特殊なセンサーや試験方

法、質問票などの自覚症状等を調べることによって実現さ

れている [2] ～ [4]。著者らは、非侵襲で容易に収集できる音

声に着目し、音声から疲労を推定することができるのでは

ないかと考えた。音声から話者の疲労を検出する試みとし

ては、カオス理論を用いた塩見らの研究 [5] が報告されて

いる。更に著者らはより簡便な処理による疲労推定を目指

し、従来の音響分析手法を用いた疲労測定法の研究・開発

を行ってきた [6]。その研究過程において、提案する音声

を用いた疲労測定法の有効性を調べるためにも、疲労を生

じさせる特定の負荷を課した際に比較する従来の疲労測

定指標の変化を調べる必要があることがわかった。そこで

被験者実験において、従来提案されてきた疲労測定指標の

いくつかと音声を末梢性および中枢性疲労時に測定した。

本論文では、その中でも末梢性および中枢性の疲労と自覚

症状しらべの関係について報告する。

２．疲労測定指標

従来の疲労測定指標とされているものの代表的なもの

を紹介する。疲労の測定指標を大分類すると心理的指標、

生理的指標、行動的指標に分けられる [2]。まず、心理的

指標は、主に主観的な疲労感を評価するものであり、自覚

症状しらべなどがある。自覚症状しらべは、各自が主観的

に評価するものであり、疲労を自覚していない場合には有

効ではない。次に生理的指標は、中枢神経系、自律神経系、

内分泌系・免疫系などがある。これらはいずれも生化学

的バイオマーカーが多く [4] 収集や分析が手軽に行えるも

のは少ないといえる。生理的指標で代表的なものを名前だ

けあげておくと、中枢神経系のフリッカー、自律神経系の

心拍（HR）、血圧、瞬目、内分泌系・免疫系のカテコール

アミンなどがあげられる。被験者実験で使用したアミラー

ゼは、反応が速く測定が容易であるが、ストレスマーカー

であり、長期間のストレスは疲労の要因ではあるが、参考

にとどめておくものとする。また、乳酸については、以前

は疲労の原因物質とされていたようではあるが、最近の研

究ではその関係が否定されているため、生理的指標の中に

入れていない。また、被験者実験の際に測定される行動的

指標は、作業の正答率や反応時間などで調べることができ

るが、作業によっては正答率や反応時間を調べられないも

のもあり、すべての疲労時に有効な手段というほどではな

い。

本論文では、この中でも心理的指標の自覚症状しらべの

*　  元情報工学科学生、現　金沢大学

**　元情報工学科学生
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結果を取り上げる。自覚症状しらべは、日本産業衛生学会

産業疲労研究会 [7] が提案しているものを参考に、近藤 [8]

による 3種類の分類に従い、それぞれの質問項目を集計し

た。自覚症状とその分類を表 1 に示す。第Ⅰ要因は、「ね

むけとだるさ」に属する項目をまとめたものであり、第Ⅱ

要因は「集中力の困難」をまとめたものであり、第Ⅲ要因

は「身体各部違和感」をまとめたものである。なお、質問

時には、これらの項目に対して症状の度合いが最も高いも

のを５、症状がない場合を１とし、５段階で被験者に回答

をしてもらった。

３．疲労

疲労の概念や定義は諸説あるが、疲労は、肉体的・精神

的な活動において生じ、過度の負荷が長期間かかることで

起こる生体の機能低下であると考えることができる。

生体のどの部分の機能が低下するかにより分類を行うこ

とができる。そこで、本研究では疲労を、強く機能が低下

すると考えられる部位により２種類に分類することとす

る。精神的な活動によって脳が特に疲労を感じる場合を本

研究では特に中枢性疲労と呼ぶこととする。また、肉体的

な活動により、中枢性疲労も生じているが、より身体の各

部にも疲労を感じているものを中枢以外の末梢での疲労

という意味で末梢性疲労を呼ぶこととする。

４．被験者実験

奈良高専本科生の１～５年生の健康な男性８名、女性４

名の計 12 名を対象に末梢性疲労測定の被験者実験を被験

者個別に実施した。いずれの被験者も実験当日は過度の疲

労状態ではないものとし、その日の測定前に行っていた作

業や測定前の疲労度、覚醒度、休憩時間、睡眠時間、飲み

物等の摂取など疲労と関係する要因については、アンケー

ト調査により回答を行ってもらった。なお、このアンケー

トは中枢性疲労の被験者実験でも同じものを使用した。

末梢性疲労を生じさせるための負荷については、 約 30

分間の負荷を１回とし、計３回の合計１時間 30 分の負荷

をかけた。実験の開始前、30 分後（１回目）、1 回目の 30

分後（２回目）、更に 2回目の 30 分後（３回目）に従来の

疲労測定指標を測定した。約 30 分の負荷の詳細は、反復

横とび・なわとび・踏み台昇降・筋トレを組み合わせて、

肉体的な疲労である末梢性疲労を誘発させるものとなっ

ている。それぞれの項目の間には 30 秒ずつ期間をあけて

いる。開始前、１回目の後、２回目の後、３回目の後にフ

リッカー、疲労度のアンケート、自覚症状しらべ、アミラ

ーゼなどの従来の疲労測定指標と音声収集を行っている。

いずれも、各指標の収集のみで休憩は行っていない。 

次に奈良高専本科生３～５年生の健康な男性６名、女性

６名の計 12 名を対象に被験者個別に中枢性疲労の被験者

実験を行った。個人差の影響がないよう被験者は、末梢性

と中枢性の被験者でなるべく同じ被験者に実験の実施を

依頼したが、一部の被験者は末梢性被験者とは別の被験者

に対して実験を実施した。負荷は末梢性疲労と同じく約

30 分を１回とし、計３回の１時間 30 分の負荷をかけた。

１回の負荷の内容は２桁×２桁の筆算を時間内に解ける

だけ解くように指示を行い問題数はあらかじめ多めに準

備したうえで実施をした。実験の開始前、30分後（１回目）、

1回目の 30 分後（２回目）、更に 2回目の 30 分後（３回目）

に行動的指標の正答率を加え、それ以外は末梢性疲労と同

じ従来の疲労測定指標を測定した。 

５．結果および考察

　末梢性疲労時の自覚症状しらべの結果を表２に示す。第

Ⅰ要因から第Ⅲ要因の分類については表１のとおりであ

る。

　疲労前と最後の３回目後を比較する。第Ⅰ要因は、症状

なしとする１は 4.2％、あまりないとする２は 10.18％減

少し、ふつうとする３は 1.92％、症状が少しはある４が

1.07％、かなりあるの５が 11.39％増加している。特にか

なりある被験者の増加が大きい。つまり、疲労前に比べ３

回の負荷後は「ねむけとだるさ」が増加していることがわ

かる。

　次に第Ⅱ要因の「注意集中の困難」についてみると、症

状ないとする１は 9.51％増加しているが、あまりないと

する２は 2.24％減少し、ふつうとする３は 10.25％とかな

り減少している。一方、症状が少しはある４は 1.6％、か

なりある５は 1.39％増加している。割合を考えるとふつ

うを答えた割合が大幅に減少しており、症状がないと答え

た被験者が増加している。この結果から考えると、疲労前

に比べると「注意集中」ができるようになった被験者が一

定数以上いるといえる。

　第Ⅲ要因についてみると症状ないとする１は、2.18％減

少しており、あまりないとする２は 5.32％増加している。

ふつうとする３は 0.84％減少しており、症状が少しはあ

る４は 2.31％減少しているが、かなりある５は変化して

いない。この結果第Ⅲ要因の「身体各部の違和感」はほと

んどないといえる。

中枢性疲労時の自覚症状しらべの結果を表３に示す。末

梢性と同じく第Ⅰ要因から第Ⅲ要因の分類については表

１のとおりである。

末梢性疲労と同様に疲労前と３回目後を比較する。第Ⅰ

要因は、症状ないとする１は、変化なしであり、あまりな

いとする２は 7.07％、ふつうとする３は 6.06％減少して

いる。症状が少しはある４は、4.04％、かなりあるとする

５は 9.09％も増加している。つまり、疲労前に比べ３回

の負荷後は「ねむけとだるさ」を感じる被験者は増加して

いることがわかる。

　次に第Ⅱ要因の「注意集中の困難」についてみると、症

状ないとする１は変化しておらず、あまりないとする２は

15.15％も増加している。一方、ふつうとする３は 9.09％

減少し、症状が少しはある４は 4.55％、かなりある５は

1.51％減少している。この結果から考えると、疲労前に比

べ「注意集中」ができるようになった被験者が増えたと考

えることができる。

第Ⅲ要因についてみると症状ないとする１は、2.27％増
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加しており、あまりないとする２は逆に 8.18％減少して

いる。ふつうとする３は１％増加しており、症状が少し

はある４は 3.46％減少している。また、かなりある５は

8.36％増加している。症状があまりなしとする２の減少

した割合 8.18％と症状が強い５の増加した割合は 8.36％

でほぼ同じであり、症状なしの１の割合の増加が 2.27％

であり、症状が少しはあるとする４が 3.46％を考えると、

第Ⅲ要因の「身体各部の違和感」を感じるようになった被

験者と感じなくなった被験者の割合が同程度であると考

えることもできる。

以上の結果をまとめると、末梢性疲労を与えるための被

験者実験の開始前と３回目の負荷後を比較すると、「ねむ

けとだるさ」は強くなり、「注意集中」ができるようにな

った被験者がみられ、「身体各部の違和感」はほとんどな

いといえる。これは与えた負荷により身体に多少の「ねむ

けやだるさ」を与えてはいるが、逆に負荷が適度な運動と

なり、「身体各部の違和感」は、自覚症状として出るまで

には至っていないと考えられる。これは同時に測定を行っ

た他の指標と合わせて検討する必要がある。更に、上記は

開始前と３回目（負荷 30 分×３回＋各測定指標の測定時

間×３回後）のみの最初と最後の被験者の状態の比較であ

り、開始前と１回目後、１回目後と２回目後、２回目後と

３回目後の比較ではない。それぞれを見てみると、第Ⅰ要

因～第Ⅲ要因いずれも開始前と３回目後の傾向とそれ以

外の回の傾向が一致しているとは言えない。これは、負荷

をかけている途中では被験者の反応とその推移も異なっ

ているためとも考えられる。これは、この後に述べる中枢

性疲労においても同様なことが言える。また、今回の被験

者実験には、10 代後半から 20 歳までの健康な男女であり、

中には運動部に所属し、定期的な運動を行っている被験者

もいるためであると考えられる。被験者の属性についても

今後考慮する必要がある。

次に中枢性疲労について同様に検討すると、中枢性疲労

を与えるための被験者実験の開始前と３回目後では、「ね

むけとだるさ」を感じる割合は増えているが、「注意集中

の困難」は減り、集中力が高まっているといえる。これ

は、２桁×２桁の筆算を一定量続けていくうちに集中力が

高まったのではないかと考えられる。しかし、いずれも過

度の負荷によっては、注意集中力の持続は困難になるはず

であり、今回の中枢性疲労をおこさせるための被験者実験

の負荷は、そこまでの負荷ではなかったと考えることもで

きる。次に「身体各部の違和感」についても感じる被験者

と感じない被験者の増減の割合があまり変わらないこと

を考えると、この中枢性疲労をおこさせるための被験者実

験の負荷は必ずしも「身体各部の違和感」を与えるもので

はなかったといえる。被験者について末梢性疲労の被験者

実験と同様に検討すると、やはり日常的に講義などで学習

をしていることを考えると他の年代を被験者に選んだ場

合よりも疲労を感じづらかったといえるかもしれない。今

回の被験者実験ではないが、別の被験者実験の際に「簡単

な計算問題を一定時間行ってもらう被験者実験」と簡単な

説明を行い募集をしたところ、小学校時代にそろばん塾や

公文式などの塾に通っており、計算問題が苦手ではないと

いう被験者が比較的多く集まったことがある。得意な学生

は、苦手な学生よりも疲れにくく、友人同士で被験者募集

に応募する被験者もいたため、こちらから特に指示や確認

はしていないが、時間内にどの程度解くことができるかな

ど競ったりすることもあったのかもしれない。疲労感は本

人の自己評価のため、上記のような状況ではあまり疲労時

のデータは集まりにくいと考えられる。このような被験者

の特性も今後考慮に入れる必要がある。

６．まとめ

本論文では、末梢性および中枢性疲労をおこさせるため

の負荷をかけた被験者実験を実施し、その自覚症状しらべ

の結果を報告した。末梢性疲労を与えるための被験者実験

の開始前と３回目の負荷後を比較すると、「ねむけとだる

さ」を感じる被験者は多くなり、「注意集中」ができるよ

うになる被験者は増えたが、「身体各部の違和感」を感じ

るようになった被験者の割合は比較的少なかった。これは

与えた負荷により身体に多少の「ねむけやだるさ」を与え

てはいるが、逆に負荷が適度な運動となり、自覚症状とし

て出るまでには至っていなかったといえる。

次に中枢性疲労を与えるための被験者実験の開始前と

３回目後では、「ねむけとだるさ」を感じる被験者の割合

は増えているが、「注意集中の困難」は減り、集中力が高

まっているといえる。また、「身体各部の違和感」につい

ても感じる被験者と感じない被験者の増減の割合があま

り変わらないことを考えると、本実験において中枢性疲労

をおこさせるための負荷は必ずしも「身体各部の違和感」

を与えるものではなかったといえる。

表 1　自覚症状とその分類

第Ⅰ要因
ねむけとだるさ

第Ⅱ要因
注意集中の困難

第Ⅲ要因
身体各部の違和感

頭がおもい
考えがまとまらな
い

頭が痛い

全身がだるい
話をするのがいや
になる

肩がこる

足がだるい いらいらする 腰が痛い

あくびがでる 気が散る 息が苦しい

頭がぼんやりする
物事に熱心になれ
ない

口がかわく

ねむい
ちょっとしたこと
が思い出せない

声がかすれる

目が疲れる
することがなく間
違いが多くなる

めまいがする

動作がぎこちない 物事が気にかかる
まぶたや筋肉がピ
クピクする

足元がたよりない
きちんとしていら
れない

手足がふるえる

横になりたい 根気がなくなる 気分が悪い
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表２　末梢性疲労における自覚症状しらべ（単位【％】）

表３　中枢性疲労における自覚症状しらべ（単位【％】）
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試みについて”, 第 37 回飛行機シンポジウム ,1999
６）松村寿枝，中川僚，河村絵美，吉村宏紀，清水忠昭，

“音声による疲労測定と従来の疲労測定指標による疲
労測定”，電子情報通信学会 2013 年ソサイエティ大会
講演論文集，A-4-24，2013

７）産業疲労研究会，“調査票のダウンロード”, 
　　日本産業医学会 ,
　　http://square.umin.ac.jp/~of/service.html，参照 Dec. 13,　

2013
８）近藤暹，“疲労を測る”，pp．65-78，株式会社杏林書院，

2007

　 疲労前 1回目後 2回目後 3回目後

第
Ⅰ
要
因

1 40.17 38.46 45.3 35.97

2 23.93 24.79 18.8 13.75

3 21.37 17.95 11.97 23.29

4 11.11 8.55 14.53 12.18

5 3.42 10.26 9.4 14.81

第
Ⅱ
要
因

1 60.04 67.95 71.79 69.55

2 14.1 15.38 12.82 11.86

3 18.16 11.54 7.69 7.91

4 5.13 5.13 3.85 6.73

5 2.56 0 3.85 3.95

第
Ⅲ
要
因

1 71.41 70.77 67.69 69.23

2 15.45 16.92 20 20.77

3 7.76 9.23 9.23 6.92

4 3.85 1.54 2.31 1.54

5 1.54 1.54 0.77 1.54

　 疲労前 1回目後 2回目後 3回目後

第
Ⅰ
要
因

1 30.3 33.33 37.37 30.3

2 35.35 32.32 23.23 28.28

3 18.18 14.14 15.15 12.12

4 11.11 16.16 17.17 15.15

5 5.05 4.04 7.07 14.14

第
Ⅱ
要
因

1 57.58 56.06 57.58 57.58

2 13.64 33.33 27.27 28.79

3 15.15 7.58 9.09 6.06

4 10.61 3.03 6.06 6.06

5 3.03 0 0 1.52

第
Ⅲ
要
因

1 60.91 60.91 63.64 63.18

2 20 19.09 12.73 11.82

3 6.36 6.36 6.36 7.36

4 11.82 8.18 10.91 8.36

5 0.91 5.45 6.36 9.27
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The current state of theatres and drama companies in Kansai Area 

Kazuaki KAMIZAWA 

Since 1985 I had bi-monthly published pamphlets named “Gekijou Gayoi (Theatre Goers’ Review)” which I put 

reviews of drama performed in Kanasi Area on. The aim of this work was to record the stage presentation as it was. 

In March 2013, I published the 100th and decided to finish this project. Now I look back my activities to sum up 

the theatrical history and current situation of contemporary drama -- theatres and companies  in Kansai. In fact, 

the situation is very serious for us ( theatre people), but we still have a hope for the future.
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English Scripts of Kyogen plays as teaching materials for English classes at primary school 

Kazuaki KAMIZAWA  

The purpose of this research is to make useful teaching materials for English classes at primary schools. A few years ago, 

English classes became required in a primary school. But there is the problem of adequate textbooks for children. Then I try to 

translate Kyogen plays, Japanese traditional short comedies, into easy English which can be understood by primary school

children. I have already translated several Kyogen plays into English, but they were done for adults to perform. This time I 

translate them again for children

奈良工業高等専門学校　研究紀要　第49号（2013）30



- 2 -

  

44

Kyogen "I-ro-ha (A-B-C)"

Father: I am a gentleman. Everybody here knows me well.

       I have a boy. Today I will teach him how to read and 

write. Yai, Yai, Ta-ro, where are you?

Boy:   Here I am. Did you call me?

Father: Yes, I did. Today is a good day to start to learn. So I 

teach you how to read and write. What do you think 

about it?

Boy:  If I can do, please teach me.

Father: At first, you should know what is white and what is 

black. Do you know that?

Boy:  White is milk and black is coffee.

Father: I don't mean such a thing. But I see that you can. 

I will teach you "Alphabet" of 26 letters.

Boy:    Oh, please teach me that.

Father: A-B-C-D-E-F-G. H-I-J-K-L-M-N. O-P-Q-R-S-T-U. 

V-W-X-Y-Z. Remember this.

Boy:   You speak so fast that I cannot remember it at all. 

Please teach me slowly. 

Father:  You are right. I will teach you one by one. "A".

Boy:   Are you all right?

Father: What do you mean?

Boy:   You sigh now, "Aye".
Father:  It's not such a thing. " B ".

Boy:    Be careful.

Father: What do you mean again?

Boy:   A bee is a dangerous insect.

Father: A bee stings, but the letter "B" doesn't. "C"

Boy:   Wa-o. We can swim.

Father: Yai, Yai, what do you mean again?

Boy:   When we go to the sea we enjoy swimming.

Father: You are foolish. From now on you should follow what 
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I say and what I do.

Boy:   I will.

Father: A-B-C-D-E-F-G.

Boy:   A-B-C-D-E-F-G.

Father: H-I-J-K-L-M-N.

Boy:   H-I-J-K-L-M-N.

Faher: V-W-X-Y-Z. Remember this.

Boy:   V-W-X-Y-Z. Remember this.

Father: Now you got it. Go to your room and take rest.

Boy:   Now you got it. Go to your room and take rest.

Faher: It's you who should go.

Boy:  It's you who should go.

Father:  You stupid boy. I'll beat you on the head.

Boy:   You stupid boy. I'll beat you on the head.

Father:  I'll pinch you at the arm.

Boy:   I'll pinch you at the arm.

Father:  I can't stand it. I told you to follow me, but you are 

imitating me and make me fool. Such a bad boy shall 

be done like this. (Throwing down Boy to the floor)

Boy:   A-i-ta, A-i-ta (Ouchi, Ouchi)! I can beat even my 

father. (Holding Father) I hold you.

Father: What are you doing?

Boy:   I-i-yah. I-i-yah. Yat-to-na. (Throwing Father down)

O-te. You are lost. I win, I win! (Exit)

Father: Yai, ya-i. Where are you going? You can't be happy 

when you beat your father down. Anyone shall catch 

him. Yaru-mai-zo, Yaru-mai-zo. (Exit)

  

Kyogen "Shi-bi-ri (Paralized)"

Shuh:  I am the master of this house. I shall have some guests 

this evening.  I let my servant, Taro Kaja, go shopp-

ing to Sakai City.

Ya-i, ya-i, Taro Kaja, come here.

Taro:  Ha-ah.

Shuh:  Are you here?

Taro:  Here I am.

Shuh:  You come so quickly. This evening we have some 

guests. You shall go to the market in Sakai City and 

buy fish and wine.

Taro:  I have some work to do at home. Please let Jiro Kaja 

go to Sakai.

Shuh:  Jiro Kaja has other work at home. So you shall go.

Taro:  Must I?

Shuh:  Yes, you must.

Taro:   I see.

Shuh:  We are very busy today. Go quickly, and return soon.

Taro:  I will.

Shuh:  Ee-ei.

Taro:  Ha-ah. (Shuh sits down at Fue-za) Well, well, my master 

always gives me troubles suddenly.  It's not really hard 

to go now. But I'm afraid, after this, he will often let me 

go shopping to Sakai. I don't like that. Is there any way I 

can stay home? (Thinking) Yes, there is. (Sitting down) 

Ai-ta, Ai-ta (Ouch, ouch)! I have a terrible pain, Ai-ta, 

Ai-ta!.

Shuh:  (Standing up) What's happened? Taro Kaja is crying at 

the gate. (Going forward) Ya-i, ya-i, Taro Kaja,  

what's the matter?

Taro:  I was about to go to Sakai, but suddenly my legs have a 

pain.  Ai-ta, Ai-ta! I have a pain. Ai-ta, Ai-ta!

Shuh:  Don't cry, wait, I'll cure you now. Pain, be off, be 

off. Putting dust on Taro's forehead)

Taro:  (Taking the dust off) Hey, master. What's this?

Shuh:  They say, when someone has pain in his feet, he gets 

well quickly with dust on his head. I did so.

Taro:  Oh, no! My pain is too strong to cure with even a 

bunch of dust.

Shuh:  Why? Do you have any reason for such serious pain?

Taro:  Of course I have. I'll explain it. Would you listen to 

me carefully?

Shuh:  Sure.

Taro:  My father had many children. He left his house and 

land to my older brothers. As I am the youngest, I 

got only his old illness, feet pain.

Shuh:  I see. I'm sorry to hear that. Stay there and take rest.

Taro:  Thank you.

Shuh:  I suppose that Taro Kaja doesn't want to go to Sakai 

and pretend being sick. Well, I have an idea. 

Yah, yah, what are you saying? My uncle invites me 

and Taro Kaja to dinner, does he? I will go, but Taro 

Kaja has pain. He can't walk. So I will go with Jiro 

Kaja. Ee-ei.
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Taro:  Hey, master, I will go with you.

Shuh:  What? You cannot walk, because you have a pain in 

your feet.

Taro:  My pain is very clever and I can ask it to be well. 

Shuh:  Then ask it.

Taro:  I will. Hey, my pain, listen to me. When I go with my

master to his uncle's house, I can eat and drink very 

much. You can come out at any time after that, but 

please be off this time. Pain be off, pain be off. Ee-ei. 

Looking aside  “Hoi”.

Shuh:  What is "Hoi"?

Taro:  My pain answers me.

Shuh:  What a gentle pain! How do you feel now?

Taro:  I'm feeling well.

Shuh:  Then try to stand up.

Taro:  I'm sorry to trouble you, but please help me stand up.

Shuh:  I will. (Pulling Taro's left arm) Stand up.

Taro:  Hey, wait. Please do softly.

Both E-i, e-i, Yat-to-na. (Taro stands up)

Shuh:  Can you stand up?

Taro:  Yes, I can.

Shuh:  Step forward.

Taro:  I can.

Shuh:  Step backward.

Taro:  I can.

Shuh:  Turn around.

Taro:  I can.

Shuh:  Are you well?

Taro:  Very well.

Shuh:  Can you go anywhere?

Taro:  I can go anywhere.

Shuh:  Then, it's not true that my uncle invites us. In fact, 

you must go to Sakai and buy some fish and wine.

Taro:  When I hear you say Sakai, my legs have a pain 

again. Ai-ta, Ai-ta!

Shuh:  You are good for nothing. Go away.

Taro:  I'm so sorry.

Shuh:  Ee-ei.

Taro:  Ha-ah. (Exeunt)

 Kyogen "Kuchi-Mane"

Master: I am the master of this house. I received a 

bottle of good wine. I want to drink it with 

some close friend. I ask my servant who I can 

invite. Hey, hey, Taro Kaja, are you there? 

Taro: Ha-ah.

Master: Come here.

Taro: Here I am.

Master: You come so quickly. I have a bottle of good 

wine, and I want to drink it with some friend.

Who do you think is the best companion?

Taro: Why don't you drink with me?

Master: What do you mean?

Taro: Because, I know you best.

Master: I can't enjoy drinking with my servant. I want 

to invite some interesting guest.

Taro: That's a difficult order.

Master: We are busy today. Go quickly and return soon.

Taro: I will.

Master: Go quickly.

Taro: Yes, sir! The master sits.  Well, well, I have a 

trouble. Thinking  Who should we invite?  

Oh, I know. I will invite Taro-dono. He starts.  

I hope he is in. If he is out, what will I do? 

Here I am. First, I will announce myself.

Hello? Is anybody home?

Guest: Well, Someone is at the gate. Who is it?

Taro: It's me.

Guest: Oh, Taro Kaja!  You can come right inside.

Taro:   I'm afraid if you have a visitor. 

Guest:  Why do you come now?

Taro:   My master sends me here.

Guest:  Why?

Taro:   My master received good wine, and he wants to 

drink it with his good friend. 

Guest:  But I don't know your master well. I can't go.

Taro:   I think this will be a good chance to be your 

friend.

Guest:  All right. I will go.

Taro:   Are you ready?

Guest:  I'm ready. 

Taro:   Then, please go ahead.

Guest:  You can show me the way.
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Taro:   Then, I will lead you. Follow me. Hurry up

Guest:  All right. All right.

Taro:   Well, I am glad to find you at home.

Guest:  Yes, I am glad to see you. Is it far to your 

master's house?

Taro:   Not far now. Hurry up. Hurry up.

Guest:  All right. All right.

Taro:   Well, here we are. I announce that you arrive 

now. Please wait here for a moment.

Guest: Sure.

Taro: Sir, are you there? Are you there? Taro Kaja is 

back!

Master: Standing  Taro Kaja is back. Hey, hey, Taro 

Kaja, are you back? 

Taro: I have just come back.

Master: You did a good job. So, who you take here?

Taro:   I have brought Taro-dono.

Master: Hum. You don't know him well, do you?

Taro: No, I don't, but, I heard he is a happy drinker.

Master: Actually, he is a drunkard. As he gets drunk, 

he draws his sword. I can't drink with him. Let 

him go away.

Taro: It is easy to let him back, but you will feel 

uneasy when you see him later.

Master: You are right. I'm going to drink with him, but 

who will serve him? 

Taro: Of course, I will.

Master: It's a pity that I have no other servant. Well, 

from now on, just do as I say.

Taro: I will.

Master: Tell him, "Please come in."

Taro: Yes, sir. Going to Guest  Please come in.

Guest: May I go in?

Taro: Please come in.

Guest: Thank you for inviting me.

Master: Thank you for coming.

Master: Hey Taro Kaja!  Bring a wine glass

Taro: To Guest  Hey Taro Kaja! Bring a wine glass.

Master: Hey Taro Kaja! I am telling you!

Taro: Hey Taro Kaja! I am telling you!

Master: Good grief! Standing aside

To Taro Kaja  Come here.

Taro:   What is it?

Master: What are you thinking? He is our guest.

        I am telling you! Hitting Taro on the shoulder

Taro:   Ouch! Ouch! Ouch! Standing aside To Guest   

Come here!

Guest: I have no work to do with you.

Taro: Come here at once!

Guest: What is it?

Taro: What are you thinking? He is our guest. 

Hitting Guest on the shoulder  I am telling

you!

Guest: Ouch! Ouch! Ouch!

Master: Oh, I'm sorry that you have a pain.

Guest: No, not really.

Taro: Oh, I'm sorry that you have a pain.

Master: You are a fool! He pinches Taro Kaja at the 

ear  I am telling you!

Taro: Ouch! Ouch! Ouch! You are a fool! He pinches 

Guest at the ear I am telling you!

Guest: Ouch! Ouch! Ouch!

Master: Oh, I'm sorry that you have a pain.

Guest:  No, not really.

Taro: Oh, I'm sorry that you have a pain.

Master: As you stay here, he gives you more trouble. 

Please come here.

Guest:  I will stay here.

Taro: As you stay here, he gives you more trouble. 

Please come here.

Guest:  I want to stay here.

Master: Come here, please.

Taro:   Come here, please.

Master: Hey! Don't hold him!

Taro: Hey! Don't hold him!

Master: If you hold him, I will beat you!

Taro:   If you hold him, I will beat you!

Master: I can't stand it! Holding Taro Kaja  I told you 

to do as I say, but you imitate me! 

Taro: What are you doing? What are you doing? 

Master throws Taro Kaja to the floor

 Ouch! Ouch! 

Master: Please stay there. I will bring wine soon. Exit

Guest: Please don't worry.

Taro: Oh, it's very difficult. Holding Guest

I can't stand it! I told you to do as I say, but 

you imitate me! 

Guest:  What are you doing! What are you doing!

Taro Kaja throws Guest to the floor

Ouch! Ouch! 
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Taro:   Please stay there. I will bring wine soon. 

Leaving  I am busy. I am busy. Exit

Guest:  I can't stand it!

Kyougen "BUSU"

Master I am the master of this house. Today, I have 

some work and I must go out. 

Yai-Yai. My servants. Come here soon.

Taro & Jiro  Ha-ah.

M Are you here?

T & J We are.

M You came so quickly. I have to go out now. 

You stay home and look after my house.

T I will go with you, and let Jiro stay home.

J Oh, no. I will go with you, and let Taro stay 

home.

M Today I must go alone. Wait a moment.

T & J We do.

M Yai-Yai. This is "BUSU". You look after it 

carefully.

T What is BUSU?

M This is a very dangerous poison. Even a wind 

from this can kill any person. So, be careful.

J I have a question, sir.

M What is it?

J You carried it from there to here. If it is so 

dangerous, when you will die?

T You are very clever.

M That's a good question. This Busu respects its 

master very much, so, when I handle it, I am 

safe. But, if you come near, you will die at once.  

T & J We see.

M Now I am going.

T & J You are going now?

M Stay home and look after my house.

T & J Don't worry about your house. Be at ease.

M I believe you do well. Exit

T & J Hey, my master. 

T Oh, he has gone.

J So quickly.

T Sit down and feel easy.

J I do.

T & J Ei-ei. Yatto-na. Sitting down

T Well, I said that I would go with him, but it 

was not true. It is more comfortable to stay 

home and have a rest.

J Me, too.

T Hey, run away quickly, run away quickly.

J What's the matter?

T The warm wind comes from BUSU.

J It's dangerous.

T We will sit away from BUSU.

J You are right.

T Be careful.

J Yes, I see.

T I think we are safe here.

J I agree.

T & J Ei-ei. Yatto-na.
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J Hey, run away, run away.

T What's happened?

J The cold wind comes from BUSU.

T I feel terrible.

J So do I.

T By the way, I try to open the box and see 

BUSU. What do you think?

J Don't be foolish. We can't see it, because the 

wind from BUSU will kill us.

T We can fan the wind back to BUSU, and 

quickly look at it.

J That's a good idea.

T I go and look at it, please fan the wind back. 

J All right.

T A-o-ge, A-o-ge Fan the wind back. Fan the 

wind back .

J A-o-gu-zo,A-0-gu-zo I'm doing so, I'm doing so .

T Yai-Yai. Now I untie the knot of the box, please 

fan strongly the wind back.

J I will, I will.

T Go away, go away.

J What's the matter?

T I have untied the knot. Now you open it.

J I hope you open it, too.

T No, no. We should do such a dangerous thing 

in turn. Now your turn.

J Then, I open the box. Please fan the wind back.

T I will. Don't worry.

J Fan the wind back. Fan the wind back.

T I'm fanning, I'm fanning.

J Now I open the box. Fan the wind back as hard 

as you can.

T I certainly will.

J A-o-ge, A-o-ge.

T A-o-gu-zo, A-o-gu-zo.

J Go away, go away.

T What's the matter?

J I succeeded in opening the box.

T I am at ease when you say so.

J Why are you at ease?

T If BUSU is an living animal, it would jump out 

and bite your face. I suppose that it is not an 

animal.

J It can deceive us.

T I make it sure. Please fan the wind back again.

J OK. I will.

T A-o-ge, A-o-ge.

J A-o-gu-zo, A-o-gu-zo.

T I look into the box. Fan the wind strongly back.

J I will.

T Go away, go away.

J What is BUSU?

T It looks delicious.

J You say it looks delicious?

T Yes, it does.

J Then I will see it. Please fan the wind back.

T OK. He hears that it looks delicious, and he 

wants to see it. 

J Hey, Taro, fan the wind back.

T I will.

J Fan the wind back. Fan the wind back.

T I will, I will.

J Go away, go away.

T What do you think?

J You are right. It looks delicious.

T I want to eat it. I go and eat it.

J Stop. How can we eat such a terrible poison.

T I am charmed by BUSU. I am eager to eat it.

J As I am here, I will not let you go near.

T Please let me go.

J No, you can't.

T Singing  Pulling my sleeve and leaving you 

behind. I'm going closer to BUSU.

J Oh, he's going to BUSU. He will die soon.

T Eating  A-am, a-am, a-am.

J Oh, he is eating BUSU. He'll die soon.

T Oh, I'm dying, I'm dying.

J He's dying. I'll help him. Yai, Yai, Taro Kaja, 

are you well?

T Who is calling me?

J I am.

T Hei, Jiro Kaja.

J What's the matter?

T I'm dying because BUSU is so delicious.

J What? You are dying because BUSU is so 

delicious?

T It is too much.

J What is it?

T Look. It is a lamp of sugar.

J You are right. It is sugar.
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T Eat it, eat it.

J I will.

T & J Eating  A-am, a-am, a-am.

T How delicious it is!

J I have never eaten such a delicious food.

T As our master doesn't want us to eat this 

delicious food, he said it was BUSU.

J It was poison.

T & J Laughing

T Our master told a lie.

J I'm angry. 

T Let's eat more. A-am, a-am, a-am.

J I can't stop it. A-am, a-am, a-am.

T Hey, let me eat more.

J You hold BUSU and don't let me eat. I want to 

eat it, too.

T I want to eat it. Give me this.

J Give me this.

T & J Be friendly and put Busu between us.

J It is good.

T & J A-am, a-am, a-am.

J I want to eat more. Oh, there is no Busu.

T You did well.

J What do you mean?

T Our master doesn't want us to eat Busu, but 

you eat it up. When he comes back, I will tell him 

that.

J It is you who begins to eat Busu. When he 

comes back, I will tell him that.

T Hey, it's a joke.

J Don't tell such a bad joke. Then, how we excuse

him?

T Well, tear that picture up.

J When I tear the picture, he will forgive us?

T Yes, he will.

J Then I tear it up. Sarari, Sarari, Bas-sari. Now, I 

I tore it up.

T You did well again.

J What do you mean?

T That picture is his treasure. It was me who 

began to eat Busu. But it is you who tore that 

picture. I will tell him so when he comes back.

J Hey, you told me to tear the picture and I did 

as you said. I will tell him so when he comes 

back.

T It is a joke, too.

J Don't tell such a bad joke again. And how we 

excuse him?

T Well, break the vase over there.

J I will not.

T Why?

J You will say.

T & J That Jiro Kaja broke it.

T Then both of us will break it with you.

J If you do together, I will break it.

T & J Holding the cup  Ei, Ei, Yatto-na.

T Count 3, and break this.

J OK.

T & J I-i-Ya-a. Ei.

T One.

T & J I-i-Ya-a. Ei.

J Two.

T The last one. Be careful.

J I know.

T& J I-i-Ya-a. Ei. Throwing the vase down

T Gara-rin.

J Che-en.

T Laughing  It breaks up.

J Laughing  It comes into pieces. Then, how we 

excuse him?

T You have a chicken heart. When our master 

comes back, we should cry.

J If we cry, we can excuse him?

T Yes, we can. Oh, it is time for him to come 

back. Sit down here.

J OK.

T & J Ei, Ei, Yatto-na. Sitting

M I have finished my work. My servants are 

waiting for me. I'll hurry to my home. Now, I 

am back. Yai, Yai, Taro Kaja, Jiro Kaja, I am 

back now.

T Now he is back. Cry.

J I will.

T & J   Crying

M What? Though I am back, they don't welcome 

me. Why are you crying?

T Jiro Kaja. Please tell him.

J Taro Kaja. Please tell him.

T & J Crying

M I can't see what's going. Tell me quickly.
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T Then I will tell you. We had to keep awake to 

look after you house. So I wrestled with Jiro 

Kaja. He is stronger than I. When he threw me 

to the floor, I tried to have a support and 

grasped the picture. Then I tore it up. Crying

M Looking at  What? He tore my picture up.

J Then Taro Kaja threw me at the vase. It was 

broken in pieces. Crying

M Looking at  What? They broke my vase in 

pieces. Both of you shall be punished.

T We know that you will punish us. So, we 

decided to kill our selves by eating BUSU. 

Didn't you eat it?

J Didn't you also do?

M They ate up Busu. What bad fellows.

T Singing  I couldn't die after first bite.

J Singing  I couldn't die after my second bite.

T I ate it three times, four times.

J Five times.

T More than ten times.

T & J Even when we ate it up, we still survived. What 

a happy thing it is! You are lucky master.

M What do you say?

T & J Forgive us, forgive us. Exeunt

M You are bad fellows. Where are you going? 

 Someone stops them. Don't let you go. Don't let 

you go. Exit

Kyogen "Kaki-Yamabushi"

Yamabushi: I am a Yamabushi. A Buddhist stays and studies in 

the mountain. I'll be bach to my home country now. I 

have very hard exercises for long years. I walk a hundred 

miles every day. I sleep in the mountains every night. I 

eat nothing for several days to train my body and mind. 

Then, now I have the very special power. When I pray, a 

flying bird falls down from the sky. I am a superman.

   This morning I left the hotel very early, and now I am 

feeling hungry very much. Is there anything to eat 

hereabout? Oh, there I can find a big persimmon tree. 

I throw a stone and get a fruit. (Throwing a stone to 

the tree)  Yatto-na. It is difficult to hit the fruit with a 

stone. I'll get a fruit with this sword. (Reach his sword to 

the tree) Yatto-na. It's too short. How can I get the fruit? 

Oh, I find a step. All right, I climb the tree. ( Climbing 

up the tree) Ei-Ei-Yatto-na. The tree is bigger than I saw 

it below. I eat one. Yatto-na. (Eating a fruit) Am-am-am. 

It is very delicious. 

I eat another one. Am-am-am.

Farmer:  I am a farmer. I have a big fruit garden. Every day I 

go to my garden and take care of my persimmon trees. 

Now I go. This year the weather is fine and we have a 

good harvest. I' m very happy. Here I arrive at my 

fruit garden.

Y:  Am-am. Pe-pe. (Depositing a fruit) This one tastes 

very bad. I eat another.

F:  Hit by the fruit Ouch, ouch. Yai, Yai. The owner 

comes to this garden. Don't throw a stone. Who did 

it? (Finding Yamabushi) What? A yamabushi climbs 

up my tree and eats the fruits. Yai, Yai. What are you 

doing there?

Y.  Yo-oh. The farmer comes here. I will hide myself 

behind this tree.

F.  (Laughing) He is a foolish yamabushi. He thinks that 

he cannot be seen behind a small tree. I will make a 

fool of him. Ha-ha. I thought that a man was in the 

tree, but it isn't.

Y. He said it is not a man, and I feel easy.

F. It is not a man but a crow.

Y.  He says I look like a crow.

F.  A crow always caws when it sees a man. Don't you 

cry?

Y.  I have to caw.

F.  If it doesn't caw, it is a man. If it is a man, I will 

shoot it with a gun.

Y.  Ko-kah.

F.  What? Ko-kah?

Y. Ko-kah. Ko-kah, Ko-kah.

F.  What? Ko-kah, Ko-kah, Ko-kah. (Laughing ) It is 

funny. I will fool him again. Ha-ha. I thought it was a 

crow, but it really is a monkey.

Y. He says I look like a monkey.

F.  A monkey scratches its body when it sees a man, 
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Don't you scratch?

Y. I have to scratch my body.

F.  If it doesn't scratch, it is a man. If it is a man, I will 

beat him with a stick.

Y.  (Scratching his body) Kya.

F.  What? Kya?

Y.  Kya, kya, kya, kya.

F.  What? Kya, kya, kya, kya. ( Laughing ) He imitates 

animals very well. But I want him to have a trouble. I 

got it. Ha-ha. It was not a monkey, but a kite.

Y.  He says I look like a kite.

F.  A kite sings when it sees a man. Don't you sing?

Y.  I have to sing.

F.  If it doesn't sing, it is a man. If it is a man, I will 

shoot him with a bow.

Y.  (Singing) Pee-Yoro-Yoro-Yoro.

F.  What? Pee-Yoro-Yoro-Yoro. (Laughing) Now I 

trouble him. When a kite sings, it flies into the sky. 

Don't you fly?

Y. What? He says that I shall fly. What should I do?

F.  I see he is at a loss. I will cheer him up. (Singing) 

Hah. Be to fly (refrain)

Y.  Pee-Yoro-Yoro-Yoro. Ouch, Ouch.

F.  He fell down from the tree. It's so funny. I have 

nothing to do with it.

Y.  Yai, Yai, Ya-i. Stop! Wait for a moment!

F.  What?

Y.  You are a liar.  Because you said that I looked like a 

kite, I flew from that tall tree. But I had no wings and 

fell on the ground. I have a great pain in my waist. 

Carry me to your house and take care of me.

F.   Why?  You stole the fruits from my garden. I don't 

want to help you.

Y.  If you don't help me, you will be tortured.

F.  Who will do?

Y. I will.

F.  ( Laughing ) You can't trouble me so much.

Y.  You say so?

F.   I really do.

Y.  You shall regret it.

F.   No, I will not.

Y.  Just now, you shall regret. (Praying) So-re, Yamabushi 

-to-ip-pa. Yama-ni.Oki-fusu-ni. Yotte-no. Yamabushi 

-nari. (Yamabushi sleeps and wakes in the 

mountain, so he is called yamabushi). 

Yai. Don't you think it is great?

F.   Yes, it sounds great.

Y.  Tokin-to-ippa. Isshaku-bakari-no-nunokire-wo. 

Makkuro-ni-some. Musa-to. Hida-wo.Totte. Itadaku-ni 

-yotte-no.Tokin-nari.(Tokin is the black cloth 30 

centimeters long. I fold it and put on my head). 

Juzu-to-ippa. Iratakano-juzu. Dewa-noute. Musa-to- 

shitaru. Kusanomi-wo. Tsunagi-atsume. Juzu-to- 

nazuku. (Juzu is a chain of jewels....No, mine isn't. It's 

a chain of wild nuts and I call it juzu) When I pray 

with this juzu, I can show a miracle. Bo-o-ron, 

bo-ron.

F.   I will come back home. (Pulling back) What happens?  

I can't go forward. Oh, I have trouble to go. (Laying 

himself on the ground)

Y.   Yai. You know that I am a powerful yamabushi. 

F.  I do. 

Y.  Then carry me to your house and take care of me.

F.  I have to do. Ride on my back.

Y.   Carry me carefully.

F.   Ride on carefully.

Both.  Ei, Ei, Yattona.

F.   Hey, listen to me?

Y.   What?

F.   It is easy to carry you to my house on my back. But.

Y.  But?

F.  You stole my fruits, so I will throw you away like 

this. (Throwing Yamabushi down on the floor)

Y.  Ouch, ouch.

F.  It is good for you. I go, I go. (Exit)

Y.   You are a bad person. Hey, don' t run away. Someone 

stops him. Wait, wait. (Exit)
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On the Meaning of Utterance 
interpretation from understanding  

 

Tsugio INOUE 
 
 

In this paper, I analyze the utterance meaning and interpretation process. 

First of all, I will explain principles that sentence turns utterance by the effect of non-language factors, such as context.  

For example, ‘itai ! (Ouch!)’ from a sense of pain, listeners take it as some of their message transmission.  

That is the interpretation of the sentence meaning by using the relationship of speaker and hearer, intention such as ‘request’, 'instruction' and 

'blame' .Thus we make an interpretation the utterance meaning using context and common world knowledge. 

Then, I will consider the deductive reasoning required contents to interpret the intent of the utterances in relevance theory adjacent. 

Finally, I show examples of the irony and observe particular intentions of speakers in the language analysis. 
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)  
 

(1)  A : Do you have a pen ?          
B : Yes, I do. / No, I don’t.        

 
(1A)

(1A) (1B)
(1B)

 
(1)

(1A)
(1B)

(1B) (2B)
 

 
(2)  A Do you have a pen ?           

B : Sure. Here you are.           
 

(2B) (2A)

< >

sentence meaning
speaker meaning
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(3)  A Do you like “sumo” ?        
B I am a Japanese.           
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(3A)

 
(3B)
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(6) A Do you like “sumo” ?        

 B I should finish my work.    
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Surface Modification of 6061 Aluminum Alloy using Plasma-based Ion Implantation and Deposition 

 

 

 

Tadahiro WADA, Jun NAKANISHI*, Yasuhiro MIKI**, Makoto ASANO**, Koji IWAMOTO*** and Hiroyuki HANYU*** 
 

Advanced Science Letters published by American Scientific Publishers, Vol. 19, No. 8 (2013) pp.2317-2321. 
 

 
In recent years, with worsening damage to the 

environment of the earth due to energy consumption, efforts 
to reduce energy consumption have been made in industry. 
Aluminum alloy has a high strength-to-weight ratio, good 
corrosion resistance, and easy recyclability. So aluminum 
alloys are used for mechanical parts, but these alloys have 
poor wear resistance. To increase their wear resistance, a 
hard coating is applied to the surface of the alloys [1, 2] . 

There are various methods in surface modification 
technology for the purpose of providing high-function 
characteristics such as wear resistance, a lower or higher 
friction coefficient, corrosion resistance, and thermal 
resistance on the surface of the material. Generally, coating 
with a hard material like ceramic on the surface of a 
material is often used as a surface modification technology. 
Diamond-like carbon (DLC) is applied in surface 
modification technology due to its superior mechanical 
characteristics such as wear and abrasion resistance, low 
friction, high hardness, etc. In order to improve the wear 
resistance of 6061 aluminum alloy, a new surface 
modification method is presented [3]. In this method, the 
inner layer of anodic oxide coating, the intermediate layer 
of CrN film, and the outer layer of DLC film were used. 
Moreover, this method is indicated for DLC coating of 
aluminum alloys having different Si contents [4]. However, 
with this method, it is necessary to reduce production costs. 
In addition, adhesion between the substrate and the DLC is 
slightly inferior. So, a new substrate-coating system was 
designed [5]. This substrate-coating system consists of 
nitriding pretreatment of the substrate, the intermediate 
layer of the silicon-based layer, and the outer layer of the 
DLC film using plasma-based ion implantation and 
deposition (PBIID). The performance of the 
coating-substrate system is dependent on the presence or 
absence of an Si-based layer and the DLC thickness. 
Therefore, it is necessary to clarify the influence of the 
presence or absence of the Si-based layer and the DLC 
thickness on the properties of surface modification. 
Furthermore, the durability of the DLC film is unclear. 

In this study, three test pieces, namely a silicon-based 
layer thickness of 0, 0.6 and 0.6 µm, and a DLC film 
thickness of 4.0, 4.4, and 6.4 µm, were deposited on 6061 
aluminum alloy. In order to determine the influence of the 
test pieces on the performance of surface modification, the 
micro-hardness, scratch resistance, friction coefficient, wear 
resistance, and abrasion resistance of the coating layer were 

experimentally investigated. 
The main results obtained are as follows:  

(1) In the hardness test using a nano-indentation tester, the 
DLC film hardness of each of the three test pieces was 
about 19 GPa and there was little difference in DLC film 
hardness. 
(2) In the scratch resistance and adhesion test using the 
scratch tester, the load that caused the first cracking on the 
surface increased with the increase in DLC film thickness. 
And the load that caused the catastrophic failure became 
larger by inserting an Si-based layer. 
(3) In the friction and wear test at a load of 10 N using a 
ball-on-disk tribometer, the frictional coefficient of test 
piece no. 3, which had an Si-based layer thickness of 0.6 
µm and a DLC film thickness 6.4 µm, was the smallest and 
was almost constant among the three test pieces at a sliding 
distance of 120 km; that is, the sliding time was two 
continuous weeks.  
(4) In spite of the long sliding distance, both the width and 
the depth of track wear of test piece no. 3 were very small.  
Furthermore, there was no remarkable adhesion on the wear 
track of test piece no. 3. 
(5) In the wear resistance test using the SUGA abrasion 
tester at a sliding load 9.8 N and 19.6 N and a sliding 
number of 400 double strokes, no remarkable wear of test 
piece no. 3 could be found on the sliding surface from the 
surface profile. 
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Hardened steels used for dies or molds are widely cut as 

a substitute for grinding. Polycrystalline cubic boron nitride 
(cBN) compact tools are used for cutting hardened steels, 
due to their higher hardness and higher thermal conductivity. 
However, in milling, major tool failure of cBN readily 
occurs by fracture because cBN has poor fracture toughness. 
Coated cemented carbide is an effective tool material for 
milling hardened steels because it has good fracture 
toughness and wear resistance. The physical vapor 
deposition (PVD) method is a widely used coating 
technology because of its lower treatment temperature, 
namely 470 K -870 K [1].  

Recently, it has become possible to cut hardened steels 
with (Ti,Al)N-coated cutting tools. However, as machine 
parts are often cut at higher cutting speeds for mass 
production, tool materials must have excellent fracture 
toughness and wear resistance. A titanium/tungsten-based 
coating film, namely (Ti,W)N coating film, has been 
developed [2]. Titanium/tungsten-based coating film 
exhibits a superior critical scratch load. Moreover, the 
titanium/tungsten-based-coated tool was evaluated through 
machining of low-carbon steel AISI 5120H, and showed 
greatly improved performance [2]. However, the hardness of 
the (Ti,W)N coating film was lower than that of the 
(Ti,Al)N coating film. So, a (Ti,W,Si)N coating film, which 
is a titanium/tungsten/silicon-based coating film, has been 
developed [3]. This titanium/tungsten/silicon-based coating 
film exhibits both superior critical scratch load and 
hardness compared with TiN/(Ti,Al)N coating film. In 
cutting AISI 5120H, the wear progress of the 
(Ti,W,Si)N-coated cemented carbide tool is slower than that 
of the TiN- and (Ti, Al)N-coated tools [3]. Therefore, 
titanium/tungsten/silicon coating is an effective tool 
material because it has good wear resistance.  

Furthermore, new titanium/tungsten/silicon/aluminum-based 
coating films, namely (Ti,W,Si,Al)N, (Ti,W,Si,Al)C, and 
(Ti,W,Si,Al)(C,N) coating film, have been developed [4]. 
However, it is not clear whether these coating films are 
effective tool materials for milling hardened steel. 

In this study, in order to identify an effective tool 
material for cutting hardened steel (AISI D2, 60HRC), tool 
wear was experimentally investigated.  

The main results obtained are as follows:  
(1) In milling hardened steel at a cutting speed of 3.33 m/s, 
the tool wear width of the (Ti,W)N/(Ti,W,Si,Al)N-coated 
tool was smaller than that of the (Ti,W)N/(Ti,W,Si)N-coated 
tool. And, compared with the commercial (Ti,Al)N, the tool 
wear width of the (Ti,W)N/(Ti,W,Si,Al)N-coated tool was 
smaller than that of the (Ti,Al)N-coated tool.  
(2) The tool wear of the (Ti,W)N/(Ti,W,Si,Al)N-coated tool 
increased with an increase in cutting speed.  
(3) (Ti,W)N/(Ti,W,Si,Al)N-coated cemented carbide was an 
effective tool material for high-speed cutting below a 
cutting speed of 3.33 m/s.  
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