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Bl— 4 pEEUEHK2) Chinese Hsuanchih #UTHT(ZE - #(H) undone(left), hammered(right)

—5 #HE(7) Hosho HUTHT(ZK) - #(#) undone (left), hammered (right)
- - REEH T - BilHI5EE upper - surface, lower « cross section
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B—1 =#fag05 Mitsumata-shi WATHICAE) » $8(35) undone (left), hammered(right)
L -EEEE T -WMEEHRE upper » surface, lower » cross section

B—1 H##12 Experimentally made WCFTHICZE) « #(45) undone(left), hammered(right}
L EREE F - WiHEE upper - surface, lower « cross section
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Technical Study on Paper Making in the Nara period (7-8 th century) (]} )

—— Hammering for Finishing Paper

Katsuhiko MASUDA and Akinori OKAWA

In order to complete the technical study on ancient paper making (see Science for
Conervation Vol. 20), we have studied in this article the hammering process on paper
as a finishing.

History (see appendix ; Chronology on Hammering paper) teaches us that it had
been a generally known technique for finishing the paper.

We have hammered the papers by ourselves to examine the mechanical changes in
the paper, after we had reviewed the gold beater’s technique which still hire the
hammered paper for making gold leaf in Japan, and the 18th century’s document
reading the hammering technique.

To make the samples for measuring the mechanical properties, we dampened the
papers into 27~31% of water content, and hammered the pile of the papers which was
covered with thick leathers. After the six times repetition of the hammering (aprx. 15
min. for each hammering) and separating the pile into sheet, we could obtain the paper
sufficiently finished.

Apparent density, smoothness are arised and breaking length, air permeability,
whiteness and water absorption degree are lowered through the process.

The different kind of materials showed defferent results.

The process was also compared with the plate calendering process in the results,
that is the density and the smoothness changed likely but water absorption degree and
air permeability were not much changed by the plate calendering process.

The test for the running of chinese ink on the hammered paper shows the very
clear effect for hand writing.

In this article, the air permiability was measured in the condition; passing air 200
ml, area of opening 785mm, 2 layers of paper measured together, while in Japanes

Standard passing air 100 ml, area of opening 645.16 mm and 1 layer of paper.



