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ABSTRACT The staff given with chair to Yi Gyeong-seok, senior official over 70 years old by King Hyeonjong of Joseon
Dynasty is representative handcraft of Joseon Dynasty. Results of analysis on the metallic decoration show that the
metallic ornament of the end part which is connected to the spade was made by rolling of iron plate and brass plating.
The plated part is limited to the ornament of the end part connected to the spade and the plating was not applied to the
spade. Brass including 20% zinc was used for the connecting part of guard while brass gilded iron was used for the spade.
This suggests that the tone of the connecting part of the guard and the spade was not different for reason of visual
harmonization. Potential applied plating method can be amalgam, dippping in molten brass, and brushing but the analysis
result suggests that dipping in molten brass method is the most likely accepted method. The brass guard of knife was
joined by tin-lead solder. Rivet used to fix the blade was made by pure iron as an optimum material which satisfies
flexibility and strength.
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ZAAN Yoz ol wet F5o] 704 o]4+e] A=
AofA Fo] BRI E X|Folg il FAst o=
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Zgo|(#h), 7HF 52 3HASFETH Gyeonggi Provincial
Museum, 2006). o|9h -8 E&of ulat A= 91(1668)
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Figure 1. Appearance of staffs of Yi Gyeong-seok.
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(carbon tape) 2 IGA|7]= WO 2 FHSIGITE AJHS  FATHIL L*a*b* BFH ol A 5te] A=ghe AL
=559 2L EEE AIAT T stk AlHe
ABo ZALARE R Z(SEM, JSM-6460LV, JEOL, Japan) 3. 2M Zn}

of 22k of x| EAHEE A 7|(EDS, Oxford 7574, UK)

£ olgsle] EASIAE EaeH v ESY BA2 31, ZFEXH(EIER)

HE TR e AeollA stsh 29u|E metatict

ER0TR)Y ZBlollA] 258 AR A FA A2 uhe 25w RRE uEY] BYgE 2780 7193,
E & 5, A5Aulr| o) A A&} diamond dispension© 2 WITHEA AR O] HA| A2t BatE o] Qik. wEHE
Aulstct. Auprh Bk Al #-2 Nital(3% Nitric Acid) & ©llA A3 78219 Zol= 189.5cmo]thFigure 12] 1H]).
Aoz BUL BANA wN2AS B vz 2FEY A BES ST Figure 2(a)& 2 542
Ao YolAn Aoz 50~ 50007k BAR oz S o ARE BAlo] FA HES 7)1¢x, dFFES FRoR
Aotam, Ao Bl Brbsd vlFs AARS  RTH Figure 20)E AAREL SuolN BEE AA

ZAAAAu Ao sy EXFo] RES EDSE 4 2 BEXE I WS wix|A] & HFHE 7o,
2 B A5G Yoz mr|E FEAA k= ok -39 o]FF &

A 9of| LFFOE T3 0|92 A5 g o] WEAEHTE Figure 2(c)= EAI% A=Y A2FES H
38, 2, 3E(Zn 25%)9 M= 2A5tact e B 2 A5 AAE st ARlez FFYef k== U9l
F=A7]9l CM-2600d(Minolta, Japan)2 Z+zte] Mzg & AL Fg 527 FobA AZsldS3S HoFo, ||

(a) (b)

Figure 2. No.1 staff. (a) appearance of staff, (b) magnification of staff, (c) plating on iron, (d) magnification of figure 2c.

Table 1. Analysis result of gilded surface of No.1 staff(SEM-EDS).

Concentration(wt%)
Sampl. A
ampie el Cu Zn Sn Fe C 0 total
No.1 1(red) 88.14 2.45 1.26 3.04 4.00 1.11 100.00

staff 2(yellow) 73.35 19.48 0.82 0.85 5.50 - 100.00
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Fejot AR A - A9 o]FF o] H EH =FH
Atk Figure 2(d)= Figure 2(c) 9] S99 gt ARl o=
A3 e SR & S 7 F 7Y =53l
WA Figure 2(d)2] 13} 22 FARE FoflA 243}
FA | Z17] T2 =gFo] F35H BEE. Table 1.2
Figure 2(d)®] 247} SPYFE-S EDS2 A& 243 23}
olch. Ao = = Figure 2(d)9] 1 P2 Cugt
Zn, Sng& FAARCE st FHIFOE BEAFHUCH,
Zn} Sn® FFE 3wt%olstE WA AEH U £ C
€} 0% 4wt% ©]51e] W $X 2 EAEGlon], Fetz &
A G420 Ho| Jgol o3| AEE Ao Btk Ao
2 FEEE Figure 2(d)9] 2 G 92 Cuot Zng &
o2 3= FEIFeE BAHUNCH, Znd T
20wt% A= HEE k. 1A S} Feo] L 1wt o]
at2 WA AEEALH, Felz 225420 Ao g 9
3 Ao BTk BA(C)E 5% o]5ke] W 43| 2 B4

=903, AH4(0) AEHA) 2eleh

ZEA(BFHDNN BEEE £25E 24 A7) 3
A Rgoz TRELY, ¥ 20| BAEE vns) 2u
oF 18%2] Zn % 20| & BRIT oY o<l Fgo] B
FUSH AEHE ol BEOIA ofelo] WA
Yolel Ralo] of3t Aoz BorE B3N WA 4
S BAURE ofmel FHETL Ho] Wk =7
o] H8uA Behe H5AE Holgt Ee =S
A 42(Hg)o] AEHA otk W 48 Aol =3

Shz oz Eaio] A8 HA| (okES An|dith

3.2. F(#)

()] v A glo] il e, RiiZo]
= AR 9] AA) A7) Faps|o] glrk(Figure 19] 2W1).
Figure 3(a)= A2 725 Sk ARRIoR U 55

Table 2. Analysis result of gilded surface of No.2 staff(SEM-EDS).

Samol A Concentration(wt%)
ampie red Cu n Sn Fe C (0] total
No.2 Yellow 7088 1438 1.82 0.82 10.83 127 100.00

staff surface

(a)

(b)
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TYstA 49 7]Fo] TR o] AL AP oA

77 A UZ AV S48 SEEHA AGE A
2 3zo] £8EUSS 9uldtchZhihui and Shuyun,
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AL, =gFo] ool Y= Aoz Hop Aoz 7]
T FHE I Tl =5 Ao] AgE Aoz A

oA THEE B E532 (AT FARE 4
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Table 3. Analysis result of gilded surface of No.3 staff(SEM-EDS).

Concentration(wt%)
Sample Area
Cu Zn Sn Fe C (@) total
No.3 Red 56.37 9.84 131 1.04 1749 1425 100.00
staff surface

& g

Figure 4. No.3 staff. (a) appearance of staff, (b) magnification of staff, (c) plating on iron, (d) magnification of figure 4c.
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9] B&o|A gk Wil Zo] BAE o] U= th=
Zol& WA 7] RgFolr}. I dol= 60cmE &5
o|& ZgelH F40]7} 80.4cmolm, =74 HMAdol=
149.5cmo|t}. Figure 4(a)= A B ES S|t ARl o2
- B8l A A2t 7194 9, 1 AFRE2 3
wo & Tt Figure 4(b)= QARES SHA T
AR O Z ()T 54 Yo R HEHE HYL

Y AA A Ae o2 A9 o|FF&o] I
Figure 4(c)= A9t A2 9] AAFES Sigt Alxle s
A AHE 25 )Y AaR 48 AL §
gt e 712 o] S olF ABol 3-o] FYsh
S 2 AFReESS BoEth ZHods P9 =55
TEEY, 53] o] A Fio =aFo] ol dok de
E & Stk FE oA Yol =550l "ot itke
W75 BEF FHE AT F E5oteS By
Figure 4(d)= Figure 4(c)& izt APl 0. 2 A 9]

b

L E 1o H

T fo to

< =F50| IEE} Table 32 Figure 4(d)o|lA
£ =552 EDSE A& BA% 27z obA Awi
&, AEOAE Cu, Zn, Sno] BF AEH o 4ts}
7F A3 AR A €71 oEh d(0)= 17%E

E2 fhol ARFE U At Al HERt e
7] oF oFE(Zn)2 10% FE=Z WA FEEHA 2

M AN

noi N

bR EAlol Zo] AYEe ARG AL ZHS &
S 2 FAo] L FES ARSI e, Zaet
A& S0 o= AT Figure 59 SHE 12
FAE Z39] YRES SEM-EDSE A& 243 dal,
o] ZraH o] Lt 22wt% o|/4+9] ofAdtES M &
TLR BAEY e, v 9447 Sni} Pb, Fe7l AEH
ATH(Table 4).

Figure 59| 34H% 22 ZA|E WS SEM-EDSZ &
25t A7}, Sno| 82wt% 2, Pbi= 18wt% 2 2AE|9]1, Sn
I Pb o] thE b= HEEA YSkTHTable 4).
Figure 62| Sn-PbA T2 HIFEH=E W Sno FFE
61.9wt% ZIAZ o] 7H gAdo] ¥ 185C o] 344
of =g3tm, Sn¥} Pbe] g Hl&o] oF 8 : 24 wf 2F 20
0C o] §& 7HAth WS AME5}7] SlelA s drE4:
9] HEFET 2 R A Kotok s, WR/o] Fo}
OF FHth(Seo, 2004). L5 W AEE S84 AMEE=
Sn-PbA| - Aol F2m, §-o] W ¥
o] 4] Aol qirk. o] W2 Sn FEF25~90% HY W

Table 4. Analysis result of No.3 staff's solder and part of knife(SEM-EDS).

Concentration(wt.%)

Sample Area
Cu /n Sn Pb Fe O total
No.3 Guard of knife 74.47 22.06 1.29 1.70 0.48 - 100.00
staff Solder - - 82.12 17.88 - - 100.00

We % Sn

Figure 6. Phase diagram of Sn-Pb(David, 2001).
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FEES T B W A ok S HFELR ANES HFAS YR AL v &3] AEEe daolth
o, Sn §Fo] w2 AL A7), 7], 4 S WEeR  mhA o] o] AT HE YA Tivh e 9=
A+&-= tHInstitute of Metal Engineering Dictionary, 2001). T35 7FsAl0] oy Tivt vl E&o A= HEE A 4%t

I, vlgE HAEA e = vFo| B Tivl =
3.3.3. 2l 24 B HFA B APEE AR TS Wk e
29l Figure 7(a)2} Zro] 4 Ujito] 929 22 ek mAz e ARES HAL AeAR AT S
AX717] g AR URE | FA0 1HS & 102HVE QubR <] Hglo|Eo] Axgha} A3l =3k
< 71 F, Figure 7(b)oll A1 AAE 28-S 7193 o Z-S AZAA7|7] Y3t Blle] AxE Ho] AFLEG e
B2 98 YA Figure (o) BBE REARS: o) el 22 Ao ARA g R AT 54 7
g saE Al HAE BofFe FAvE A g a3e Aesian). e AR 27 o] V1B A
Ao dird 2 2Rl Aol ER A0 Qo0 gasln, 2ee TN PeaE FEe) fa8e
Y Aololl A2 Fo| "eo|Ert AT Figure  mz six Zamms Wasty), o] mE 227 2 Q)
7(d)= Figure 7(c)ol AHFB o= FAJE FE22 A+ » 570 2wl Ax)2 2o AHLE Ao 2 wete)
AP e AP e 2 Fdel ulg<: AAEo] TaETh

3l

r o0 Y K

Figure 7(e)= Figure 7(d)9) 1992 EDSZE E4J31 A9 4. SREMT|0 OfE ME M
ER o7 uig} F&ol= FAERI Fel vl Cut HE
=St v AAESE B4 Figure 7() 2890l = Ak 9o eI T2 AL 7 2 o]0

Si, Al, Na, Mn, Mg, Ca, K, Ti7} 418He FiZ HEH 72 Efve A S40] F83 W2 28313s 7He

(a)

Spectum &

14 16 18 20§ 1 3 ) []
eV full Seale 14757 et Cursor 0133 keV (Dcts) kev

J z ) [ [) 0 12
Full Scale 21205 ets Cursor: =0,086 keV (36 cts)

Figure 7. Rivet of No.3 staff. (a)appearance of rivet, (b)magnification of rivet, (c)optical micrographs, (d)SEM micro-
graphs, (¢)EDS spectra from the 1 area of Figure 7d, (f)EDS spectra from the 2 area of Figure 7d.

Table 5. Color characteristics of Gold(Au), Copper(Cu), Cu-25% Zn alloy.

. Chromaticity(SCE) Comparision with Au
Alloy ratio
L* a* b* L* a* b* AL*ab
Aul00 88.68 7.08 35.69
Cul00 88.63 14.03 16.24 -0.05 6.95 -19.45 20.65
Cu75 Zn25 93.01 -1.61 26.03 433 -5.47 9.66 13.70




316 | 2Z1tst5]X| Vol.31, No.3, 2015

Cu 100%
Figure 8. Photo of Copper(Cu), Gold(Au), Cu-25% Zn alloy.

o] Atk & AFolA= olF EIs] $5te] Au, Cu,
Cu-25% Zn & ARste] Z42He] Ae g vl wsigioh
Table 5= M=F FAsto] L* a* b* EFHol| A5}
A Ao g AT 7+ A& Zpol7t 2A VrebgTh Au
9} Cu-25% Zn 2] AL*ab3t MAZEE 13.700.2 B
AE|Qon, uI=7tREd Mg Brke] o2 E el
wol2 SAET A9 Au, Cu, Cu-25% Zn §29] &
H AFE A E G Figure 88 B & & Q0] Cus
A Qg U A] T F49) A ol Z47 Foltt.

5.1 &

166810} Z419) 187) k2l o] TAlo] AmTjAl o]
Aol S Ago] 39 RO B S 3A A
QAR P ABY, SO o] B2 1 .

A A2 2 AFSEA, AE A8 F = 20%
i ele] opglo] 23 a2 A 9ol =astiTt o2k
Fo B I Aot AR} Yl ABo] 3HoA &
YT A B} o Aol o] Fe, A
zol BUsHA ZES A= AFStHAN 2R dFEE
20% Wel9] ofdo] Z3HH B3-S A2 ARSI
ol ARt FFo= whEoizl 24 ddfet &
o2 £3E A% AAR) Belde] Uohe s Ml
B SJo] IS EFU olfi 20% 9] ofelo]
23 3o EHMo] AT HlsiA 71U A2
2 gehErh obd 20% o]3he] 52 FH(tombac)o]2}
s, AT} 7P AR g ol #kale SR th(Institute
of Metal Engineering Dictionary, 2001; Kang et al.,
2008). 25 ofdo] 20% Wz E3HE FE2 Aol
7 T4 EEoz A7 o] Fukx]| 7L 24 Q14
o FE & WAl d] ARETh(William, 1997). =
AAol= 52 FAES 1= E8M, =34 B
ofdg 2ol o THERITH(Lee, 2008). S LY7ol

N

1

M

i)

Au 100%

Cu7s Zn25%

Selete] ANIGHE) olat BASE EHoR sk
g Ao] 3t Ztla 3} tiThe Seungjeongwon-ilgi,
1761). FF(E85)°] 3 &2 29d AL F& st
= g2 Hlgo] 2aF=d v JiH oz A2 ulg
o2 F FARE AE A& 5 e ool 7] wiol
TH(Kim, 2008). 53] YEL £EHT} FFo] 4T B
7F 23 HAo] SRk eF Hholu HAkz whET] &
o]a}th(Steel & Metal News, 2008). o]¢} 22 359 %
HE nHFThd HA A2 d4RE 5= e
of siA|qk M2 ThE olf= AARHE AusHA eI
A Aoz FHHE

7)o AHEE = o s eiE Sl s '
A HiEs WY, oFe 2 FW 9 ol 4
7hohe W, B S 23 Aol g vlste W
W, A 9ol 2EYek WY 52 s & 4 Aok
A Fo] 379 =FZol thet EDS 242t A] FUsHA
F2(Hg)o] AEHA 2 H2 &5 &% Ex Fedl
T2 4lof AMShe =Wl AEEA] HeS B
ok B3 E4 AT oA Uehte W g e ok
of FFELE Aol Hste =Tl AREHA W
AR B mEEe) EHdll e 7]g0] A4
of Itk ol AL STIHOIA Tkt WA AL B4
30| SaEwA AT Ao PEo| SEHULS
9Ju]gtcH(Zhihui and Shuyun, 2009). w2hA] E8k2 AL
$31 goke Ao Rl B3] =359 A 57
U EAL A Aol =adhe YHoR 35 892 o8
& =gdo] A8HUE 7HeE s IA Al
A Aol e =at7] T HHeRE 5 7
2ol S gt Adie Y 88 9502 =
EZ3h= WS B E 1) B 4 oY (Michael, 1993),
S5 FEIgEl AU @ik Ad A diol =4
A =gy E2ad PRk mgse 9ol 2
o2 1= sdE 7jgo] Easit ol g2 e B
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1) Aol 5ol Am7} A
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