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Abstract: Traditional hanji was made according to the Korean traditional method, which is largely
divided into 12 processes. Among these processes, the dochim process helps improve the smoothness
and density of the Hanji surface. The traditional dochim-machine used in the dochim process is large
and manual, and there are problems that require two or more workers and the dochim impulse is not
constant. The remodeled dochim-machine, which improves the convenience and operation of the
traditional dochim-machine, has a problem of restricting the installation site by power and increasing
the production cost due to the use of a 380V motor. In addition, the dochim impulse is fixed, and the
installation space is limited due to its large size. In this study, we developed a variable impulse entry-
level dochim-machine that improved the problems of traditional dochim-machine and remodeled
dochim-machines. The developed dochim-machine was applied with 220V motor to solve the
installation and cost problem, and a variable impact amount was implemented through a prefabricated
hammer. In addition, Cam was applied to control the vertical movement of the hammer, Pulley was
applied to control speed and torque. Foot switch was applied to improve convenience. Finally, the
manufactured variable impulse entry-level dochim-machine operated normally with a maximum
impulse.
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[Fig. 1] Books Made of Hanji Registered as UNESCO World Heritage Sites[ 1]
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Development of Variable Impulse Entry-Level Dochim-machine for Traditional Hanji

Propertise Traditional dochim-machine
Width[mm] 3,000
Size | Depth[mm] 1,100
Height[mm] 1,000
Type of operation Manual
Required worker 2~3
Work impulse Inconsistent

[13902] AE w7 D AR

[Fig. 2] Traditional Dochim-machine and Specification

(a) Remodeled machine(spring hammer)[16]

(b) Remodeled machine(electric motor)[17]
[193] 7H=x =371

[Fig. 3] Remodeled Dochim-machine
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[Table 2] Strengths and Weaknesses of each Dochim Machine

Traditional machine Remodeled machine Proposed new machine
. Electric Electric
Lifting power Manual (380V) (220V)
Required worker 2~3 1 1
Repeatability Bad Good Good
. . ]
Variable impulse X X (10 case)
Size(volume) 100% 90~100% 13.3%
Air stop X X 0
On/Off method - On/off button Foot switch
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[Fig. 4] Dochim Machine Concept Design
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[3E 3] oA 714 3E[18]

[Table 3] Pure Hanji SPEC Table[18]

Size [cm]
Product number Name Color
Length Width

00-03 75-95 93-215 White

04-06 75-95 143-215 Cream

07-09 Mcsunji 75-149 143-215 White

10-12 75-95 143-215 Cream

13-15 75-95 143-215 Unbleached

16-21 Traditional sunji 63 93 Unbleached

22 75-150 143-215 White

Un-yongji
23 75-150 143-215 Natural
24-29 150 215 White
Jangji
30-35 150 215 Cream
36 10-70 15-100 White
Dubangji

37 10-70 15-100 Cream

38-40 Black mcsunji 75 143 Black
32 39 FA € Fo] AF

o] FAZFS Ayl fsl [LH 519k Zol simel AR, dim e dal o,

sivle] A& dwWde AANsE Agsdd. ok A% =i 99 wey
A% F5a a7 detd, A wAvel dme Ay, FA 2 dbb kolE
Fastolth, B ATl /Fom AR A% W) e %L 33 keolm, AL
20 cmE, FE @A 3142 cm?o] L, &} FolE 30 emE WY WAHY FAHS 2,560
kgmsolth, MASIA st M FAF SA7E el dwWAL A% =379
st AEE 20 emE st FU HF FHEAR] 3142 em’E SFl o, Ha}l Fol=
15 em= Ag3gith a3 Ame] AFES HARIS keRH AU 52 keoE sPHA
A% 7hv &

e FAFE AN AR A () oA 1 FA,

A%, ve FEAHAY S5, vy TE FY Folt 74 F= Tl s = vie
2ol Jlerm= o] gr} aejng A APy HLo yoz ALkHET
I =m(v—vy) =mv 1)
o] FE A HEv v=.2ghE ol&3to] AT g THIIEE, he
Yol Eololth. M= TSR YA Fol hFEH TS SE A £
vE 7R SR E A (Dol ASetd SAFES A 29 2ol AR g8 wolE
Hys zlet, adee 2 97)9 7MW SAZE 237 <ol Ag =37)e sdE
TAGFE e, Yol FolE 15 emE sl dEE 24dsto] 819 ~ 2,839 kg/m s
7P AR S AY FAZFS Z=E AAsH
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I =m,/2gh

@

Value Traditional | Variable impulse
Hammer mass[kg] 33 15-52
e Height[cm] 30 15
Area[cm?2] 314.2 314.2
— Impulse[kg-m/s] 80.06 25.73~89.20
; Height
Area 9 Impulse per area[kg/m-s] 2560 819~2,839

A 4

(19 5] A% £0v1sh Ahe FA% w071 AA A L ALY

[Fig. 5] Design Parameter and Specification of Traditional Dochim-machine and Variable Impulse Dochim-

Machine
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[Fig. 7] Driving Unit Parts and RPM by Part
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-o-Cam -e-Hammer --Cam -o~-Hammer
120 200

90 100

60

velocity(mm/s)

30 -100

Acceleration(mm/s?)
=)

0 -200
0 45 20 135 180 225 270 0 45 20 135 180 225 270
Angle() Angle()
(c) Cam and Hammer velocity (d) Cam and Hammer acceleration

(29 8] A Zesd L Az seie] §49)

[Fig. 8] Cam Profile and Movement of Cam and Hammer
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[Fig. 9] Final CAD Model and Production Model
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