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Traditional Crafts -Japanese Sword-
Scientific Approach of Technique of Swordsmith
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Table1 Japanese sword list

Image
Japanese
sword Mass Zentyo*! Sori*1:2 | Centroid*3

[g] [mm] [%0] [%0]
Xl

698 933 2.34 45.9
X, -

653 936 243 50.5
Z1

645 907 0 48.4

%% 1 Refer to Fig.1 for measured dimensions.
% 2 Sori | Hatyo
% 3 Length from Nakagojiri to Centroid / Zentyo
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Fig.1 Schematic diagram of Japanese sword
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Fig.2 Dynamical function evaluation method of Japanese sword
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Table2 Experimental condition of functional investigation

Condition of experiment to calculate cycle

Sampling cycle 2.5ms

Holding position of object

to be measured 30 mminterval

Condition of experiment to Nigirityusin and impact force
80, 100, 120, 150, 180 mm
(from nakagojiri)
18 locations at intervals of 30 mm from 390 mm

Holding position

Hitting point (from nakagojiri)
Sampling period 20 us
Sampling time 2s
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Holding position for easily swinging Japanese sword
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Table3 Comparison of optimal and actual values

Holding position [mm] Natural period [s]
Japanese sword
Optimal Actual Optimal Actual
X1 180 130 1.418 1.430
X2 120 110 1.422 1.454
Z 180 110 1.375 1.417

Holding position: 110 mm from nakagojiri
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Relationship between Nigirityusin and impact force
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Table4 Calculation procedure of Thurston method

(a) First step

J1 J2 J3 J4 J5
J1 0.5 O /N | 05i/N | 0tai /N | 0s1/N
J2 O/ N 0.5 On/N | O0n/N | 0n/N
I3 oi/N | os/N 0.5 as/N | as/N
J4 Oia/N | Oaa/N | 03a/N 0.5 Osa/ N
J5 Ois/N | 0as/N | 03s/N | Olas/N 0.5

(b) Second step
J1 ]2 J3 J4 J5

J1 0 Lo S La Psi
2 ﬂll 0 ﬂsz ﬂ42 ,352
I3 B L 0 i Lss
14 i Lo L 0 L sa
I5 Lis L2 L35 L s 0
Average | Byn/5 | Bn/5 | Bn/5 | Buls | Bis/s
Bisl S AL Y1 V13 Vi 0
Scale value| v2 Y V2 Y V2 Y3 V2 Y4 0
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Fig.6 Relation between judgment results and novice
prefer on Japanese sword
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Table5 Physical properties of Japanese sword

(a) Judgment result at (X)

Hi Sori mm Hamon
b With 22 Notare
d With 22 Notare
e With 19 Notare
C With 28 Tyoji
a With 30 Tyoji

(b) Judgment result at (V)

Hi Sori mm Hamon
a' With 24 Notare
b’ With 22 Notare
d With 24 Notare
c Without 22 Suguha
e' Without 26 Tyoji

v Image processing to straight

| 8 mm

| Wavelength analysis on broken line |

Fig.7 Model diagram of spectrum analysis of hamon
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Fig.8 Wavelength analysis result of hamon at analyzed location of 8mm
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