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Abstract

A Study on the Paintings of Confucius’ Life(Seongjeokdo)
of Hwaseong-Gwollisa : Focused on the Sanctification of

Confucius’life and works.

Shin Hyun Man

This study is based on the collections of Hwaseong-Gwollisa(FESH Hiid), the
paintings of Confucius” life and works(Seongjeokdo[f FEEE[E]). They are wooden
printings which are portrayed many images and words about Confucius” life and
works. T put my study object on an analysis of the sanctification of Confucius as
found in them. And through the Confucian classic(#¢%), Wiseo(f&&), Historian
books(52#), Ritual books(f#i&#£) and some related previous research, the
process of Confucius” sanctification were also discussed.

The conclusions of this study are as follows;

First, Confucius” sanctification is concerned with his efforts on the establishment
of doctrines and rituals of Confucianism. And it was discussed that he received the
true respect from people.

Second, Confucius” political beliefs and ideals were later systematized under the
idea of “Rule of Right”, which had a profound effect on the history of China and
East Asia. This also made Confucius a saint to be remembered forever.

Third, another decisive factor in Confucius” sanctification was his educational
and academic activities which have influenced later culture, educational system
and philosophy of China and Korea.

Fourth, the mysterious events about Confucius” birth and death were the last
authoritative versions of his sanctification. They were understood as proof that
Confucius was a saint.

Fifth, the Paintings of Confucius” Life (Seongjeokdo) of Hwaseong-Gwollisa was
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made to illuminate or educate Confucius as a founder and saint of Confucianism
in China and Korea. So they were used in the public rituals of Confucianism, and
the Confucian governments of premodern China and Korea utilized them as the
political ends.

It is hoped that the contents and conclusions of this study will be useful for
reminding of interest in the religious meaning of Confucius thought and for

deepening related discussions.

Key words : Hwaseong-Gwollisa(ZE# &), Confucius(FLF), Confucius icon[Seongjeokdo
(FLFERREE)], Seok-jeon(FBE), Mun—-myo(3ZE), MunSeonWan(XE ),
DaesungjisungMunseonWang(AZEEXEF).
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L | OizioihED 2 o 1674
R S he -6 8i
AZEOIR 2 Z17|-52410] 23374
SR 2 =Ll 487}
Z2| AR} S 40tC] 474, 20t 367H, E2Z0| 407
ENuTSEAIE 2 240 45
HAST} 2 F=Zo| 2%
FRg SZAZAEI0| 5,7557H
Shx|2 EX}- S AR 1,88074
N | mEe Z0- 28| 95E}
o | AAEEED Qe 20tC] 408, 10tC] 45, S2-F24/0| 445
S| By gtis 15
o | EEEL R 87l
S| NEng Ol A28L0| 47}
Ch71orAlQt At 9H
HRLAIQL 2 IS E=mEI] 337H
OJAte] = HZX5H & 51792 4 4T, 04 2t 1,188 67 72
X2 : B0, EE, S A
(2) 2egn
FUgnE AU 1201 L9 FA oUW SHHEHIA & Skl
HE ATk 500 1 1789 (Bx 13) A= 9 ALRAIRS] 43S 45 vle
Lol A @A) 91191 3P 1o 2 HAshAA s AA] Y1A1%] W 43 A
o] AZE AT o] A BA thFE-S AF-g3l o) AE s IR 3
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S8 B2 U0 AR HHO M9 HEIS BlmAT

FE0] 17959 (A% 19) /N3 o] F B Al ot B2t o] 7= (et

Fue 19 o]F e oo A=l 1892 (1% 29) 3¢ 30l tldH 2 F
T A 50) w7} ol A Algrateis A7t Jar, el s o] S
Aot AR Fol| FRU7F FESHETE S FA 0= g SA) AA) ARTt
A7) = e}

T ATE A% Y BEs & fAEL o ERAlY] Bget FE
ol WAehHA 2015 FUAJlA FF-oF Aol tidk Add A - B S
Al H Ak FEl R I Foll ARFEEA] G2 Aot AEF ] EA
o] o] A FEEH AT SA Al FAF AR BRA ] Q12 Fel| o] A ALE-
A7} 23] FAF AT A 2= A 5 A FEHZ AR EA] e
AEolrt,

32 TEEEY, 15 29 38 30Y, FAL NUEEEEE, EHOKRETRIAEES, BB, FT
SRR R A, TEE2TR, BREN, T8 %, SHRELREM, BAEXETERR,
KETBSRERRRENES, S BRBERREM, Bn%n), ROER TR, #E NERITCE, 1
Mg, f1an? H, 727
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H7) Su(XEXE0| ASE HE 3
52 g o
R HE 7202 100 8H
LF Q%
= 36Ad 224 8H
HE HYO F7|E AEA S
SRR F|=E{0] 274
SR A2 S IYESER-LEI] 26671
RIAPS =2 t—".*.Jt—'.*ol 2671
= |oExe ZALGIE afuto| 16074
E CEES AT HMHEL0 27474
= CEANECES 2AHELO] 48071
TPy HA-27|9-0EN 571, SAX HFE0) 96074
HAxIZ Guth-=71- $ﬁ ‘1% EAﬂH A OpEeIEt0] 82674
CHAXI= AU 4E-57 8-S SR - 0E A0 1,97874
HIXI= S INH-F7|A-SAM - DEESEL0] 2,144
MENES ST *WE* SAStHELo] 1,55174
FAsn R 2+ 40| 253, FHFZ0| VES
SHER 2474
&) AHER 0l%f Bi540] 44
E S4(2} Bi= 2} 20t HHEZ0| 2871
£ CHZFEO |9 2 2074
x7|‘XFO|9|. % 327“
CHOHE A2 ZH4 Ol tH=0] 1282
AZIRH0|Q} 2 47Y
AU A9t 24 014 {2810 28
FRZ A0 1,05874
x| BER 2247
AEHEN R 22474
EH-T'-i| 9} 2 22474
3 712t = 2871
g EHE*HH%"'P CIESS 202
E AptiSd HIER 8%
= =5kt 2 30E}
S 38
CHeEk = O HEH0]| 105
CHArSEE Q=S | 20t 6%, 1010 148, Tz tHEHE{0]| 205
AL s | B2eo| 2=
SN 408
HEZ | 2SS 20%
H | A ops 014 WS 3t0] 145
WEE=RES 215410 224
Ol&e = Fxot & 1,6772 12 oM, OAQ| 2f 4004 65X 7&.
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LEEL w0 ASE HEO| M=t AA7|E Bl L AT

(3) 2Nty AR
OHH AT E AR AF JHE Ul Zloz Aol Jujs Fuado s AR
= mAee g oz AT o™ 30en o] PHEHAL AN 7+ mAe
oA AR 7HH o= AFsle] B AT
I 8) 2ACH A Yol et 20| (2l = cm)
zgs ExaE]
By || — EHEE | 2=y
—— 25.2 p— 445
iE-UgIz J’_‘__.—J'—Nl ELH‘II:‘éo:‘ - ==
e jii 71 m337
HE3 ! L . Tr3 oesy
— 224 )3 - TT 3
' ' ' 253 148
234 5 =Yy
— 20.8; 933 _ 18T
HH5 | = 5
— 152 | 2o
§g6 ' b ELH_Ilz_goJ B 19.8
— | 134 y—
ca | 29-2 S
X7 l’_-&‘i EUT — 35.0
e 9.9
CUES | 30-3 =HTE
HX e 9_;" o 13.0
27|\, j | 60:265 | 513 _ | T8
oy m—r | x6.2 17.1

2) A1y

(1) OIMIR 2] 23t

7Vaeke) e nA|2F] S BEEH] 998 motor-toolol] diamond discS

Harslo] A AR Gule] A BRI AR AU FF} Aol F
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HOo R AlRE BAFA AF ek HAC I7|7} 30en o) HE A YRS
A SR Ao MR b el 2~33LolA AFH 8T AFH T Al epoxy
TAE AHE-3H cold mountingS g+ F Al FHE O = 9531 diamond
et Ag-atod BH-S 73 () SFst et Zske Al x-2 Hlo] ukAt
ko] a127] wjiel] 22 ¢] o] oj#f¢] nital 3% &S AR 3151 H-4
< ol 9] tuE FAk vA A e FE5ANEE 0]-8-3te] 50~5000)
& W9 E dato] it

(2) HIZ&7H2HE 24

wE5AN o2 nAlRA S e 5 HaE i AlES FARIARE R (Scanning
Electron Microscopy, ©]3} SEM, JSM5910LV, JEOL, Japan) © & H-E% o 2 3trjsle]
Felgon, MFEARE 24 AR 24 918 SEMo) =¥ EDS (Bnergy
Dispersive Spectrometer, 7316, Oxford England) & ©]-&3}3t) H|FES/HA1E £ A
WA AAST, AR BT 7)E R4S AR AU (7S

Aste] AtslEAREA S o8-8t Atsle dEl = Wi
(3) MOl MAYENZ 22
FeO-CaO-SiOz(¢]3t FCS) 2] Fefre] #4148 tlolHE sk = o] 2%
FAsH= Zlo] hssith 24 ANE EdE Al AR §E 100%= %53}
k5 AT CaOd2o] RIAY o] w2 HIEEIiAEL F/94tsl=<l

ek &, 22 HEENAE YoM s 24 Aol Q18] v 227t Yehh=
oz

FeO$} SiO27} 9131 ALO3¢} CaO F W2 Z1& §-8F A= 5= 31, bead type]

wiistiter= A& T2 At

o
ror
&
=
ot
&
&
2
10
e
i
3t
i
ict)
B¥
@
g
H
rol

33 P71, 2012, TEEAERL FFEBNEY DS ;o
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1) gge ¥y
O

OF:ES

AR 3y 5% S AA vz
2 ARle® Euele] Feprt 524 3
o7 mulFAolth HA wA|ZR2]S g
2 0.02% ©]a}] ferrite® o] Folx ¢Hx
Zlolt}, = YA+ ferrites} WA AR}
ferrite@ o] Fo|7 M = W EES B
A AR Ao FoHdA #EEE &
HES B3 Ha F=gE o] v o]
Follol SR HFENANER 7Hdakel wat AAE L FojRE s
BRIt ARzl 4)= (AH 3)-O), @, @ HlEE =S| g/deltt.

(Al 3) 21 85 S0

o

(AP 4) 22E 21 Y5 HISSIHS el Sy

@ 4w

AR 5)= A1 Ar) e mAlzZ] ARdoltt, Au| ] mAlz2] ferrite 714
pearlite =2]o] wASHAl A= o] It} AFTF WHEH gawko] £ A2
Ao 547 Aol vlal sbae il wtee E3 TRl A ok g
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290 BYLT S 0| AIRE 20| M2 HEDIE HDHR

A a, e, g Feol O7 2
ARO3-SiO2-FeO7} 44521 -8 Aslag, &
2 3ANe] FA) = RO 7 HPERS o] F-11 Q)= ¢, d, = fayalite (FezSiOs) o],

(AHEI 6) 231 Ho| SHH

\

20.0kV 10.2mm x4.51k SE 6/7/2019

O A 4)-O SEM o

20.0kV 10.2mm x4.03k SE 6/7/2019

® (M 4)-3® SEM & @ (M ) 0| BIZ£70E SEM o

no
HO
|1}
0.

(ATl 6) 2R HY1 HIZSIIMES] SEM &

35 HECRR) | ZH| BABQAS FIF|7| ol0] HAS ZHY| TSt HOZ AEAY BRSS

SHESA| ot | 2lott] Bt RS AMSH Sl



(£ 1002 & d41 Aok An|e] EDS #4d3oln}. Blg<riAlE<] 4
Y s AlskE A el il A3 fefdslage] SeHAREE

1,100C, wiistite &= T3+ 1,100TC A== F4H

F

H 10) 2E 19 EDS 2AZntet X2:

xoer
oz A2(Wt%) N IHRHZ 2
#iAl () TAIAFER
Al203 SiO2 K20 Ca0 FeO FAS —ee
a 3.46 9.47 - - 87.07 | 1,150 W
e | b | 1142 | 3510 | 752 843 | 3752 | 1,100 | L2|Hslag
T ¢ 859 | 3429 | 530 340 | 4843 | 1,150 F
d 962 | 3097 | 465 408 | 5067 | 1,150 F
e - 5.06 - - 94.94 - W
HE | f 7.15 | 36.71 4.02 6.06 | 46.06 | 1,100 F
g | 39 6.70 - - 89.34 | 1,150 W
0] @ | 996 | 3693 | 306 6.73 | 4331 | 1,200 F
< ® | 722 18.46 - - 7432 | 1,100 W

H|Z : Ol wiistite= W, fayalite®®= F2 H7|5}7|2 BiCt.
(2) ¥%y3

A3L 224en®] FFAORE FhH B AR AT AR 7), AR AR
8} At} Ao A= AAH 07 B 0.5~0.6%0) 7R A Gt 22
o7 o]Fo|A k. Y= 7hE o2 2 o] A41F Al widmanstitten® 3
Zlo] " (HEk) 0.2 ol Jom BT H50 7 whso] HEEH

3 Fayalite(SUBX) | ZEMT 22 ZBRES 7iXl= MUTAO 201 B2 LB 22 =4 F= B
5101 204 = E0] lof 2y c

Hyay 9|01| e AAMS 0|2 = A0] HL.

37 SHEANER  E-HAY O[2A(ZtR) SATEHAFE)S HA 0.87%2| YIRI0|0, Hoj| A &
A7t SolfE TEX(T2H0|E)Qf, Mut EfA 0| 5t8EQ! FeCAHIEI|E)/t EFL RUO 2 MOl W2t0|E
(pearlite) XX|S ZaiCt,

38 widmanstatten : HIEHE 0|42 20| QAH|LIOIE YA M MEE xZ02 ZH0| 2 I MME=
ZZ|0|Ct.
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S8 B2 0| A HHO MR HET|S blmeT

® &Y ol gz

@ A= ot =iy ® R oit Hlad/iMz

(AFEI 8) Ttz &3 Aso] OMEZID} Sty

*'b'<“' 8)-@ ® A% A 8> @
(ATl 9y T2 M3 HIZAINKEL| SEM 4
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AR 9= 2T dA39] A7, AR vlEE7iAlE2] SEM Ao s 9 52
AP FEER) ] 7212 slag= L}E}‘r}‘:}.

(E 112 #A3 Aok AT vlasoiAEe) EDs 244zl A0, A
H-b, d, e, h, it= wiistite ], AF-@, ©, 2152, ¢, f, g= ALO3, SiO2, CaO,
FeO o] =2 2] slagolth. HIm7iAdlE £443E sk A e =
ik A} wiistite BE25+ 1,150CE F4H

(B 1) Y22 MM30| EDS A9 XYer

EST
4| S es()| i=A
Na20 | MgO | AlO3 | SiO2 | K20 | CaO | TiOz | FeO | FAS sl
@ - - 11325/64.04| 268 | 9.73 | 512 | 519 | - | Q2= slg
E@ - - | 346|947 | - - - |87.07| 1,150 w
el - - 118115331 434 |12.10| 746 | 468 | - | Q2= slg
a| 143 | - |1131/6299| 2.63 | 7.04 | 3.95 [ 1064| - | L2 slag
S b| - - - |a88| - - - |95.12| - W
ol a9 | - [1136]5813| 269 | 720 | 366 |1517| - |92/ slag
d| - - - 838295 - - |ss67| - W
e| - - - 467 19 | - - l9337| - W
fl265] - [1431]5991]|395 1019622 | 277 | - |S2Z slag
g| 241 | - |1554(5855] 434 [1011] 574 [ 330 | - |92 slag
h| - - - 1061 111 | - - |ss28| - w
i - - | 157853 - [449| - [8541] 1,150 w
(3) ¥%y4

A 1002 FA4 BT vARA ARRle g 0L 857 Tdd, @, 02 &
7ol HE g dolnh. A7 HAA Q] ui A ferrite® HlmS5 A1 EC] §lo
W JAP7F Zhel ferrite 9} V]GSR B0 Bl vA|S ferriteQ] 2714] o)de] I
AE wE dHEs BA v ZoE ddEn F2 ko 2k duste] A2t
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- ZEHEDL ~HSW0| ALZE BYO| M=t MAT|E Hlu e

CAFE10) 2EE 24 YFo SHHL HIZSHTHE 2| 2ty

O M 10)-@ HiEsiiE @ (A 10)-® HIZS7HHE
CAIZI1) TEE Y4 HIZEIHRIS2| SEM o

AR 1) H74 AF2) SEM o2 A5 @, d &= 3d¥H FeO, ®, © &
fayaliteo] t},

(F12)= BH4 AF2] nZFEAE2] EDS #4143 = AelE 4 e = o

3+ A3} wiistite FELE= 1,150, fayalite?] 8-8-H 425 1,100CE F4H )

l

39 MIIEERE MAE Mok A=, &0 AeEQ FAS YN =34E 2= UEE 3tef o
OZF 2H20|2t B}

)
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H 12) BYE 2340 EDS SAzmel XYRE

oz HE(wt%) ZURE(T) | JHxH=2
Na20 | A0z | Si02 | K20 | CaO | Ti02 | FeO FAS AL
@ - | -] -1 -1-1~-1Tn0 - -
H|®| - | 645 (3824|221 [3651| - [4944| 1,100 F
Sl©| - |434(3318] - | 260 | - |5987| 1150 F
@ - | - | -1 -1-1-1ln00 - -
(4) ¥%5

AR 12)= HAS B7] A 11 Foide|t) &4 ferrite + 7] A) ferrite +
pearlite Z2]o] EA|E ] lom 22 F+= Pgstal FEg= FAgollA e
o)& ebigFo] Lropr oW widmanstitten F2]o] W] 9lck

AR 138 217-0] mA|lz2] 3} gojdo s 31k 3
ot} A17-= wA ferrite 22 02 AR g3} o]
2 4TS gawe] ¥ o) o)e AL AR
A kA G Heks a1 dEY0] | Aoz dekEn)

O BH5 BT FH

(AFE1 12) TR HH5 HEo| SHHD S

=

40 ZEZ(annealing) : 24 MBS MYSH 2E2 7
2 718 E= G933 Qoo dakEEfr)et M=2

to] HAY(RIEI)E =2UCt

te MAMS| H2(FRC2 Y27 |I= =5 0] =
% FES Mo, 2Y YAES DIMSHRiRL)

1A e

ol
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8 TEED A0 AISE 2Y M=t HEY|S AT

O Z7E5 M AIH HAMAR

CAPEI13) 2EE 2Y6 M2 DMZEXD SHHY

20.0kV 10.2mm x1.40k BSECOMP 40.0um Jl 20.0kV 10.2mm x2.70k BSECOMP

M A2 HZAIHRHZ | SEM At @ (AR 14)-2] St SEM 4

(AR 14) B 5 M5 HIZAHTHS| SEM 4

AH 14)= A5 215 vl5E0AES] SEM Zdelt) (AR 14)-02 (AR
13)9] A1 F-Eolr kvl st o] (ARl 14)-@9|t}, be] AL HRe
A9 FeOolH, L& 349 a ¢, d, e, f, g= F2]4 slage]th.

(3 13)2 (A 14)9] EDS #4475 32 Yehd 202 tf2 HA S H|F
TiO29] gego] vw A =A] A=Y o= YAFL] 2Hx| 2 ZololA] 7]Q1% 3
o2 ) HFEEANAEY] AR AAE A dE R e 2 fE
A slag®] $-FHALEE 1200CE F8E
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(2 13) L= Y5 LR EDS BN ZMe} XYURL

xojen
3 HE(wt%) . JHRt= ol
FIA () TAALEN
Na20 | AOs | Si02 | KO | CaO | TiO2 | FeO FAS °°
a - 579 | 39.76 | 2.08 | 533 | 241 | 4463 | 1300 |L2/Xslag
b - - - - - - 100 - -
c | 128 | 791 | 4585 | 191 | 667 | 247 | 3391 | 1400 | Q2ZHslag
d - 674 | 37.46 | 177 | 361 | 403 | 4639 | 1,200 |L2Zslag
e - 317 | 2333 | 082 | 196 | 156 | 69.15 | 1,200 W
f 1 128 | 724 | 4451 | 211 | 523 | 1.92 | 37.73 - 22|&slag
g - 513 | 3730 | 244 | 436 | 1.83 | 48.93 - 22|&slag

(5) ¥%¥6

AR 15)= HA] 2ol 134en8] =421 HAH6 AT Fhdo|th AAA

Ak 24 UiH-= vlAEHA Sdom wawke] Apol7h upArt e TAeho]

Ho}h AR 16)9014 ax= 3HA ¥ A FeO, b fayaliteo] ™ fayalite?] 8§ A2 2=
1200C= F78Hc}.

(AP 16) HYE 236 HFo St
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S8 B2 0| A HHO MR HET|S blmeT

H 14) BY2 Y6 Y5O EDS £AZm} XYL
o/ HE(Wt%) ZE2E(T) VNS
" Si02 K20 Cad FeO FCS TN
a - - - 100 - -
b | 3850 2.13 415 55.21 1,200 F
(6) &y7
© AF
TR GAT7S A 99en] 29 EWFAOR ] S A
e AR 17y}, HAH o2 pearlite 7]X]o]] 2FFe] ferriteo} FHE 321
B widmanstitten Z2}0] /g5 0] glo] A3 T3 Al 2=7F A3 (9100 o

2Rt Al o= At HIEESAAES 7 RS wel AAlEe] L AF 2
2 e 7k Al @Rlo] & o] Fojx]A] gho} Fof Hojxl Zlo] ) o
FES 71502 B Aol7h v 58S ApAls] dkehd 4 5W o))
Hol AAE A& & o Ak

4o o
T

2

s

OF=vSyRS!

A7) o

=

41 =Ho HElH = SAHE) A2(768°C), A3(910°C)0I 1, Xk7| HE] A4(1,400°C)FO| QlCt. &H0ll=
H BE, 0= 37§ SAHMI UL 910°C OotME oH2 MHYYAXL, 910~1,400°COflAlE rE2
OPHet HAUYARIZ |0, 1,400°C OlOIME o B2 MHYUARIOIL 2 ZAGX0[L 7tHoHH
A0l HH ofsliMAl 768°C H20ME S45] SX-GAMPE Si=H| Ol2feh HEHS X7[HEN(A2)2f ot
AN Eret AX} HotS SAHENAS, Ad)2f it o HEfZF L0LE 25 HEREO[2f it
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@ 25
AR 18)& EA7 A9 mAl|z2] ARl e w2 shika Wieko] 2 Wi kol
w24 7| eIl A ehetA B B8l Akl Bol wEnh A =
22 ferrite+pearlite ©]™ FAHEHR) ferrite$] widmanstitten Z22]o] A3 2
FE 04% olstz AtHT) 9= shehiof o] ek o] pearlite”
T F8)2 widmanstitten 2ol 4 A} ferriter= pearlite 2 -8-8-

ol A4 widmanstitten 2] o] AJAJ = ),

oX
i)

_,d
o
rlo

o 4o 2
g
2

)
[
H

r

P

rﬂ

O 27 AR AIH TA| AR @ HIss/MM=9 =ty

(AFE18) HEE Y7 MR DIMEXD HIZSHTHE 2| 2HHY

O M- RFHY @ MEN7)-0 RF 51

(ARZI19) HEE T Y5 HIZSHRHZ2 SEM &
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S8 B2 0| A HHO MR HET|S blmeT

SECOMP.

(AP 18)-@ A2| SEM At @ (M 18)~@ B SEM At

CARE 20) HEE HH7 MR HIZEHTHZS2 SEM 4

m X7-00k BSECOMP

oL
AL
I-'O
P °
L
L

I} a= wilstite, bi= fayalite, ci= FeolH e= AO3-SiO2-FeO7} 4
slaget}. d& xEFFste] HAH o2 Ti ool =A SAHJEH], o= tE EA
3 2] Ti gko] o A o7 AHFS 7ol Yoka k)
AR 2002 AR 18)-29] HITE7HA1E A, BE] SEM o, 5 &
FeOolt}.
(152 R FA7 vI5S7iAES] EDS E4 232 Aaghs Atske 4hd
g o] thlsl 2 A3 faydite] 864255 1200CE F4Hh

o
i

(Z 15) LEE Y79 EDS 2MZuje} X2

) = (Wt%) ZE2E(C) | xpze

- AOs | SiO2 | KO | CaO | TiO2 | FeO FAs | ZOCH
a | - - - - 3123|6877 - W
b | 804 | 3641 | 228 | 384 | 624 | 4319 | 1200 F
g4= c - - - - - 100 - -
d | - - - - | 7840 | 21.60 - -

e | 1208 | 4968 | 326 | 534 | 979 | 1986 | 1450 |22 slag
A= @@ - - - - - | 100 - -
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(7) &8

AR 21> B2 748 A2 w|A x4 ARloltt. ferrite+pearlite 7} &%

zA o= HkE el A= delgelo g <l o] 2ol Y= FE°] TS

W
= P =9, 49) WPuch w99 ehawol § AA ey ot ¥
oele] FejE 7hgahs ol oA e Beto] dofut Zlolt

O HYs g+ SHA ®3Y H|§A7HIHE ® 25 dH 510z

(AFE21) EEE 28 YFo SHHI HIZSHtiE 2| 2t

ARRI 22)= HAB8 Al-o] Al| A2 o2 Al F50] HAHY 5H, &
Zzo] UjFaekolt), mA| 2L ferrite BFEe] YAl pearlite7} w|A|aHA EAE
Z2A] o2 YHHET 11| ghao] i =] YERdt)

@ EE8 M5 Al HA AR @ HESi=E2l &ty

(AFE 22) 2EE 298 MR DIMEXD HIZSIHTHE 2l 2T
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8 TEED A0 AISE 2Y M=t HEY|S AT

H-@ HIE&70M @ 85 < H-® HIZEHM @ L5 (A 22)-@ HIZS7H7H
=9/ SEM 4 22| SEM 4 =2/ SEM &

(AFE| 23) TE2 BB HIZATNTHZS| SEM 4

AR 23) BT EAH8 FFet AT HEE/AES] SEM Adoltt (AR
23)-, @ 87| H|FEI/NAES] SEM gollA] a, bi= S ¥ #] 33} fayalite, o=
FeO, d= FeO-SiO2-AO37} FAJE-<1 fayaliteo] ], (AFR 23)-3) A15-2] SEM AF
oA BF-& 3o 7 Y= bead type(FER%) ] @9} @+ wiistiteo] 11, o5
& FHE0] ©%} AL EAEK) O] D= fayaliteo| T}

(162 BGE B8 M FE/NANE EDs B4 A2 A A
ol )3 A} fayalited] -§H AL EE 1,150CE Aokt
(H 16) ZYE AXgo| EDS 2MZANQt X2
AME 0, —{%
x| S=lwt?h) 25(t) | /WHEel
" T
AlOs | SiO2 K20 CaO | TiO2 | MnO | FeO FAS
a - 33.63 - - - - 66.37 - F
b - 30.83 - - - - 69.17 - W
ye
c - - - - - - 100 - -
d | 15.79 | 2959 | 2.59 - - - 52.03 | 1,300 F
@ | 0.81 2.85 - - 1.37 - 94.97 - W
® | 566 | 3120 | 094 | 1.50 - 0.19 | 60.51 | 1,150 F
L
© - 30.99 | 1.51 2.26 - - 65.14 - F
@ | 1.02 | 7.01 - 0.73 | 0.77 | 0.14 | 90.33 - W
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(8) 271 (H2)
! !

- - .
0 Mo - (4]

(AR 24) TR AHTY

A 24) BEFE 2AEAL F 7]9) AHS AFete] B2S A (A 25)
S} o] B n|A|8laL FU7F ferrite+pearlite Z2]0] FAFTE (4 ko] 44
(AR 25%-@2] SEM Ao EDS BA AT} SO3 A 5o

o
AZHA. ol AW EAo B4 AN F2 By s diolng ArE

20.0kV.9.8mm x120 BSECOMP

@ Al%‘?’lﬂ‘@ @ A|E|_1-?—|7_(|—@ <*I'$_I 26) nEH,'é'-_E_ _+_7_||:|E-|x°-|2| SEM g
(AIZ! 25) T2 A HHO| O|M|IXX|

B 17) BY2 AHBYO| EDS 242

; HE(wit%)
AR
SOs3 FeO
a - 100
b 2.05 97.95
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290 BYLT S 0| AIRE 20| M2 HEDIE HDHR

2) 2819 Y%
(1) ¥H1 - a8y 2-1

QIR 278 AAROIAN G5 FEA O 445en0) Ud BRI % 579
A AR 3te] WG oLt AL BA V£ o] e,

oft

o Tl

© ZF2f A OIMZ=Z

© FTo| BIFAE Hopy

CAPE 27) =20 2 2-12) DIMZER HISS7NE

2-19] v|M|Z22S A7} ferriteZ o] FAX] sHxA o7 AAY A7) Z A
o]= RIT}, H|ZLTNAEo] $l= ferrite, Bl F-E A Z0] 4191 ZU) ferrite, H]F
S E©] Bol A mlA ferrite & A 7HA] o)) AHH = U ES SAA
Az Ao ke Fugd o8 223 vjgLIiAEe] A dAE As
E‘_ 2= 011;]_
AFA 288 (AFA 2709 Al A1 v 2L 422 SEM Abolt}l. (AFA
28)-0 AFY BIFEINANEL Si02-A03-Ca0 o] =& 524 slagel a v}
& el mAIRH fayalite”} Bolm A 77 b wilstite o]tk (AR 28)- @), ),
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@] 214-12] SEM ol A = u] M3t fayalite?] d, h, j $]ol bead type 2.2 4733} 8t
2 3¢ wiistite ¢, f, g, 7} FEETE AR 28)-6), ©2 A1F29] HlEE/iAE
2] SEM 42 & ki= wistite, 13} n fayalite, m, o= SiO2 — AO3 -CaO-FeO $}3F
o] E& freld slago|th.

(& 18)2 H7 2-1¢] EDS 241232 798 HlgS5A= o] BA439E A1)
B Vel thA 't A3} fayalite®] 883 A2 1,200CE Ak

@ M 27)-@ FFY BIZEH @ AR 27) MR1-AQ RF H] @ (AR 27) MR1-AQ| £= H
WES ERdi= =HHE

@ AR 27)-@ HIR1-BY Hlg ® (AR 27)-@) H1R2-CY Hig ®© (M 27)-@) 4182-DO| Hlg
LIHRH=E LIHRH=E LHRE

(AHEI 28) Uk 2 2-1 HIZSIHAIES| SEM 4

H 18) -2 HH 2-12| EDS BMZMQ ZHU2E:

XY

o M (wt%) o) lﬁ?ﬁﬂ
Na20 | MgO | Al203| SiO2 | K20 | CaO | TiO2 | MnO | FeO | FAS °c

x|a|072| - |15695/36.01|9.23 |1047| - | 1.6 [26.02| 1,200 | Q2| slag

Sib| - | - |084|046| - | - | - |1.76/96.94| - W

Mic| - 038071103 - | - | - [19(95.92] - W

? d]035]075|630 (3591 464 | 494 | - |3.84 43.26| 1,250 F

84



- ZEHEDL ~HSW0| ALZE BYO| M=t MAT|E Hlu e

EXS)

olx| S es(o) PHE
Na20 | MgO | A0z | SiOz | K20 | CaO | TiO2 | MnO | FeO | FAS Seielt

el - | - -1 -1-1-1-1-"T1wo0]| - -

f| - | - |oB4|063] - | - | - |137|9746| - W

thlg| - |o038|090]0578) - | - | - |148|9668| - w

1 h| - |318|086(2746| 013|067 | - |344 6426|1200 F

il - | - [108]339|045[051| - [162]|9295] - w

i 0520416123377 5.03 | 564 - |321/[4532] 1,250 F

k| -] - loes|03s| -] -| - [120]9768] - W

al ] - ]136] - (3020 -[213] - |358[6273 - F
= |m| 059 | - |13.04]35.69| 827 14.76| 0.38 | 1.21 [26.06| - |S2I% slg
21h1070| - 111.09]4033| 860 | 821 | 0.78 | 436 |25.92| 1,400 | Q2IZ slag

o| - 1118|261|3343[1.77[345| - 9874769 - F

(2) HL - 4y 2-2

AR 2-2= AA| dol 337ene] P FFHORE 2-1, 2-33} 7 A=l A
FEHNeH F 19 AHE HE5 A ArE Al GF, AR wA ]
& BaF 0.6%0l 77k FAZA ot

A 29)-0 AF2] WH-= pearlite 3220311 widmanstitten Z22]0] FH4-
g Zlo] AAHUE Aor Kol YAHATF A7td € A= FHHE (A}
2 29)-@ AR AR BAFA widmanstitten Z2)0] FEE G FEA Eet
F AL by HIEEANAES A9 BEHA B A EFolnt o9 vl (A}
21 29)-(32] An|E= ferrite+pearlite 2] 2] Ak o 7 AR T Ebh ko] T A EHA
St} o]= FHEG gholAl= 2o B 7RIl Bl FuuA gito] |

AR 3002 2-2 HIEE7AIE 2] SEM G2 O3} @ A, O2 A9 Ble

ZI) A &0t} Y] a= wiistite, b= fayalite, cs= Feo|™ @), ®9] d, e, f, g= SiO2-
CaO-ARO37} T80 #-2]4 slage]th.
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S\
A S
: - A o Beadd s z ; ~
@ B 5 4T Sl ® H5 HESIHE(E) © 50| BiZLINE

(AFE 20) - I8kT 2 2-20| OMZX(2} HIZSIHAHS | SHTHAL

(18 58 BES

OFEl I:‘¢7HIH§(K) @ HF HIZHNH2(R) ® 30l HE5/0M=

(AFEI 30) 248t 2 2-2 HIZSIHRHE 2] SEM 4

(& 19+ 2-28] EDS #A23= vebdl Zlolth. A9 f2]d slagelA CaO
o] tha A SAE A ARt dPAo] JlerE s e HA
A 7 T e Fo] ARSHAAL Tok Al AR9] Ao} FEA EYFHAS Z 0

2 389t HFEIiAES AEEA AAE AsHE AR E =] didE A3
AELEE 9F 1250CE 490}
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8 TEED A0 AISE 2Y M=t HEY|S AT

(E19) 2w Y 2-29| EDS 2A AN XHURE

=9
o1 e ex()| I
Na20 | MgO | Al203| SiO2 | K20 | CaO | TiO2 | MnO | FeO | FCS °c
al| - | - |127|845|138|224| - |301(8365/1300| W
m|b| - | - |217]1620{ 230|372 | - |286 7274|1250 F
Flel - - | - - =1 -1 -1-1lwo]| - | -
d| 043 |339(16.32|63.70| 465 | 7.37 | 0.84 | 033 | 297 | - |B2I slag
e| 039|292 (1384|5767 652 |1443| 085 | - |338| - |92 slg
f’| f1054 | 299 |13.60|56.75| 6.43 |14.24| 0.91 | 039 | 415 | - |R2IZ slag
g| 055 | 2.89 |13.64|57.64| 6.48 | 14.34| 0.83 | 033 | 330 | - |R2I slag

(3) ¥l - ¥y 2-3

27 230 148 BEHOR 2-1,2-29) thE WA} T FIEoIA 5
3E2IEh AL 31)-0 Ao BAEL S Ba 05-0604Es) ZHEH0R
7o) FUBR} 5L weiel] ojs) vlas L ge HAT gl uawc,
AFA 31)-@ A= ooz Basdse, AAE.0E FA feriepealite
FAo g T4 glom AFERTh= ghado] v AAFT Ferrite?] 7431
2 Mo} We exw o8l ARE AZIISHE FH4%) E (aealing) 7H0] 3131
W oz B, (W7 3D)-0 Arle] FuEE THzdos wHos 2%
% Wago] B A Uehis ol Guvke oA Fdo] 8 Rlow F=
At BEEAAES WA= A R gon oy A 7k
o2 AAlE ] Q= Flo] EET

AH 32)= AL 31 @, G, ©2] SEM o2 HFE7A1E2] Jele= A9 H]
A Feld G = Yephdt

J

42 TR 1 2 49 Halg s 3 ZYO =R HaiA7)E A0|C

fjo
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=]

@ 59 OjM=2 @ LS9 TA| DM 2| ® E0[2 x| DMz

@ EF Hss71MzE ® & Hs571ME ® g0l Hiz&/hM2

CAIZI31) -@ighn 3 2-39| O|M|ZX0} HIZS7HRHE

e[l ]
d[]

4

1o do sE1

(AR 31 >—9| SEM & @ (M 31)-B®2] SEM & ® M 31)-©2] SEM &

(AFE1 32)4 43 2 2-3 HIZSINHES] SEM &

M) KAN Ormi M)

(3 20)& 2-39] EDS A2 I 2 A15-2] (ARl 32)9] a~g= B SiO2-ARO3-
CaO7} A2 214 slago] L, hi= fayaliteo|t}. A1 H-2] e 2152 TiO29] gHol
F2AolXl vt = SAHAS £AE AAghe AsHE A E ] g e
A} fayalite®] S-§HAE= oF 1,350C AT g%
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290 BYLT S 0| AIRE 20| M2 HEDIE HDHR

(E 20) 2w Y 2-32] EDS 2A 2N XHURE

EXSE
3 HE(wt%) . JHxiEo
FAR (© TAAE
Na20 | MgO | AOs | SiO2 | K20 | CaO | TiO2 | MnO | FeO | FAS °°
og|xl

a| 064 166(13.08/60.12] 3.11 |10.65| 1.19 | 6.48 | 3.07 B :Ialg
3y Q2

S1b|073]1.07 |13.0560.66| 3.05 |10.73| 1.18 | 6.44 | 3.07 -

= slag
oa|&l

c| 074|176 13.02|59.79| 3.07 |10.66| 1.12 | 6.50 | 3.34 - T;Ialg
oa|&l

d| - [187]1191|57.32| 186 |1025| - |6.33[1046| - el
Al slag
= Qa1

e| - - | 527 (3221 - |461 4100 - |1691| -

slag

oa|&l

f11.13]1.72 |13.69/58.85| 2.65 [10.00| - | 7.05 | 4.92 - el

o slag
o OEI_II
O |g| - |154[13.14|56.48]294 (1048 - |7.05|837 - “S'la'ge
h| - |1.75/11.03/4091 166|706 | - |3.74(33.85| 1,350 F

(2) 392 - ¥y 23-3

AA 23-32 FAFANA 53 185ens] 5 TUFAHLZE AR 33)2 23-3
o Hl A S b ARRlelth, HA 714248 pearlite 24 0 % AT o]

Hlel] o] gagho] waul, HlaE A s B R-e} 7t wet vjAls)

A gkot Felefl % Dxub AP E Aty W] gl L AL A o
= AN A E=A] g A Ao ® stdEn: A
ol lovt AN Frug A4 Alw F5E dAlHow
pearlite Z=2}o]t}. AV peatlite F2|0|H 53] sheti= £2o] Sofdt o]

FH= A ow Hol FiA 07 TS APS slow 49t

43 SN 27|S BIES T K9 A| YA BB EE LR XK0| HAR{K 471 $HO|Ck
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AR 34)= AR 33) AT BlESAIES] A, BS] SEM o2 a= ARO3-
SiO2-TiO2-FeORZ o]F017 fayaliteo]™ dE A|<| st U x] A HLE 5F o} &
2|4 slago|t},

@ Alo| Zct

(AT 33) =gk 2 23-32| D=

[

tol
o
0z

i
KANC 15.0kV 15.1mm x2.50k SE(M) 20. KANC 15.0kV 15.3mm x4.00k SE(U)

@ (M 33)- A9 SEM @ (M 33)- B2 SEM

(ARl 34) -248ku 2 23-3 HIZSIHTHZ2| SEM 4
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290 BYLT S 0| AIRE 20| M2 HEDIE HDHR

oz HE(wt%) VIV
Na2O | MgO | Al03 | Si02 | K20 | CaO | TiO2 | FeO | ZEAEH
a| - - | 1054 | 3953 | 245 | 472 | 2357 | 192 F
b| - 370 | 814 | 1724 | 177 | 237 | 62.63 | 413 | S2& slag
Hlc| - 154 | 17.88 | 56.62 | 591 | 929 | 569 | 3.06 | K2/ slag
Fld| - - - - - - 6675 | 3325 -
e| 075 | 231 | 1860 | 55.056 | 344 | 1086 | 7.06 | 1.94 | Q2| slag
fl - 384 | 11.03 | 8588 - 385 | 69.74 | 267 | R21& slag

(3) ¥3 - ¥Y 23-4

AW HA 23-4= 198eme] FFAHO=Z (ARR 35
Aot} mHZAL YHE pearlite 2ol THRE %‘*&94 g 221
widmanstitten %23} pearlite 2] o] EA4)%o] ). (A X
o= gtho] P = o|= whETE oA ge 3 i’%‘ °l n A5}k E Flo)m

HSE7IAE R 22 7 ke s Al ol
(F 22)= 479 EDS #4232 RlaSiAdEe] die B4 23 as

R

fayalite, b= wiistiteo| ™ A+s}=E-2] AAA e =0l s 23} fayaliteo] 883 A2
== 1200C2 F49r)

KANC 15.0kV 15.0mm x1.50k SE(M)

@ HIs&7HA=2 SEM &
(AFEI 35) s=@dgkul 2 23-4 MR20| O|MIEZ|H HIZ LIS | SEM &
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I 22) 98k Y 23-42| EDS 2 ZjQt XAURT

9| HE(Wt%) ZYURE(C) | M=o
MgO | AO3 | Si02 | KO | CaO | FeO FAS ZHAE
5= |2 371 | 775 | 27.80 | 245 | 2.89 | 5540 1,200 F
1.46 - - - - 98.54 - W

(4) = - ¥y 29-2

24 292 BARAA 53 35me] U HHOE (A 3602 ulxﬂzwr
A2 AR Solt). & 4710) AW Aol Bae A} 4o} 2l

29) MIREAL ferrite 2702 SAFH 0P ML A2} M%Wﬁﬂ)ﬂol
wo] BE T, v Anlt= 22o] v M ferrite 22 0] FAFE ] 3lo] 4
Aol A e v A7k r1dele] ARE Ao wrke,

@ HE B3LE SR UESNE  ©H0 BRI

(AIEI 36) -8 28 29-29| OJM|IZ X3t HIZEHTHE

a4 3% SO T BRO| 2AIE 1) 47| K2 BOIC}
45 ZHOILE 7IEF UR0| SOf QU 343 BOMH RIS, A © M1 52 TUH LRI SO S
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Ferrite @ Aol pearlite®] %% B
DA AR Hol s =07 A 10 = 79t

AR 3702 ZF Ao g A=) S} SEM o= 879 a, b, A%
29] e fayaliteo]™ AF2] co} AlF-9] d, = bead type?] wiistite, Zd1] 2] H]F4
WA= gi= SiO2 Fo] =2 F2A slago|th

® (AT 36)- @0| SEM 4f @ <A x| 36> @4 SEM 4f @ 1 36) @°| SEM 4
C(AFEI37) +-Eg Y 29-2 HIZS/HMh=2| SEM 4

g A4 29-29] EDS FA1 A= (& 23)0] Yehfilor] #4213 dlolg gk
& AbsbE AR E =] U19) e A fayalie?] €8 A5 = 1200CE FHEh

I 23) +¥gu B 29-29| EDS EA ANl XRR:

152 1%) e
i A (Wi% pVEL
S| ’ 2=(C) Miﬁﬂ
Na20 | MgO | AOs | SiO2 | K20 | CaO | TiO2 | FeO | FAS °°
al| - ~ | 465 (2745|145 | 423 | 1.75 |60.47| 1,200 F
M= | b | 097 | - |600|3463| 146 | 445 | - |52.49]| 1,250 F
c| - - 1648|823 | - |1.18 /1884|6527 1,300 W
d| - - - - - - | 262 |9738| - W
ME2| e | - - 534 /3098| 150 | 308 | - [59.10| 1,250
flo- - 1234 11341| 090 | 1.78 | 2.08 |79.49| 1,250 W
0| | g | 169 | 1.35 | 12.81|54.56 | 3.45 | 9.45 | 7.63 | 9.06 | 1,500 |Q2IX slag
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(5) 2134 - 4% 30-3

AR 30-32 ghydelA] F5E Ao 13en] &% muiFAITh AH 38)
o] mAEAL BaF oF 04~05% AE2] pealite?] 41223} F-EAQ] w4
ferrite 2] © 2 o]Fo]z] gt 7] Mo] thE BHFO] 4L YA Ajol7}
e F8ES oy ¥ dete] 7heshe gelA SR vehd slow 54
HH, HlEEAAE R 2o S 8o R AxlEe] vk AN A A vhE
SElggel o =x] ¢ ggto] © Zlo g Fzo] wo] Hojuhal AAIE L, 4N
Wi-o g H&% Al wre} Jéioﬂ oJal it wE Uz A A3 Ao, 8
A Hed 7= Sl

® goJ9| SHH

® M2 Hg&/i= 2ty ® 0l HZ5700

10
lew

= BIZAITIE oy

@
(AFEI 38) $-9i8kn % 30-39| O|MZ=Xa} HIZLIHRHE

AR 39)= (A 38)-@), G, © HIEEMAE2] SEM Aol aL, (& 24)+= Bl=
SN AE2] EDS &A1 2ot} (AR 39)-0 A2 ast (AR 39)-@) 4179 o=
3Ae] T 2 Si029] o] =2 24 slage] 1L, (AR 39)-0)9] e~g &
I Feo} O7)F FAEL] wistite o] g= T4 71 A 95 402 wistiteZ| Bt
At E o= AdEnh
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¢

KANC 1 0k SE(M)

@ (AL 38)-@2) SEM 4 @ (A 38)-(®2] SEM 4 @ (AR 38)-©2] SEM A
(AFEI 39) &M 30-3 HIZ&THAHS | SEM A

KANC k SEV)

(E 24) 23 2 30-32| EDS BMZ

- HEWt%) Tl

MgO | AlzO3 | SiO2 K20 CaO | TiO2 | MnO | FeO SR

He al 208 | 15.70 | 54.71 | 4.29 | 10.56 - 712 554 | R2&E slag
b - - 2.49 - - - - 97.51 W

A c| 232 | 1796 | 62.02 | 4.89 7.49 1.58 1.05 269 | R2&E slag

d - - - - - - - 100

e| 2.24 - - - - - - 97.76 W
MOj|f| 261 0.78 - - - - 1.67 | 9494 W
g - - 13.28 - 5.26 - - 81.45 W

(6) ¥ - Y 31-3

do]
ko] 53] =4 YERdT] Pearlite
2 v)A3t ferrite 2+ Z2]Q1
o] Waksl gtk w AR FHA 7Tl FEH o)
&

2 el 7] Blad A #EE = Aol

= Atk
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@ WS HEANME S ©HSHIZNME SN © MOl HIZ2KE o

(AFR1 40) £-248ku 2 31-32| D|MIZZ|3t HIZLTHTHE

AL 419 AR 40)-@, G, © BlFE7RAl=2] SEM Zdolm A1 d3= (&
25)0l] YepAT HlEE7iAES 7o gl o AT EDS #4439 A5
o] a, AH|9 e, fi= SiO2 FreFo] =2 {24 slage]al 52| b fayalite, 215-2]

H 5504 E-2 $94¥ HQl FeOoltt.

AR A0-@2ISEM S @ A A0-GISEMA @ (A 40)-G2| SEM 4

(AFR1 41) 2948k 2 31-3 HIZSIHXHS 2| SEM A

QK 41)-@2) MFEAAE ARl vl o5 ol (s
Rpo ugslgEe] 24 YRe EUE 5 vikadn 4359 Hold] o
AAHGAY T AL 1] FeOrh S5 whA Uzt 2ol 28] 2
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- ZEHEDL ~HSW0| ALZE BYO| M=t MAT|E Hlu e

=o] e Aoz At vlg<IiA=2] EDS 24 8ke tskE A d el ol
A zE A} fayalite®] 883 A== 1,200C% F4HH.

A ( <y) }‘ESE
- S (wit% . pIhI=e]
o|%| () EAAE
Na20 | MgO | AlOs | SiO2 | K20 | CaO | TiO2 | FeO | FCS
ae| @ | 069 | 140 [16.6967.09| 376 | 293 | 4.83 | 261 - | {2 slag
STp| - - - 12872| - |937| - |61.91] 1,200 F
RS - - - - - - 1100 - -
d| - - - - - - - 1100 - -
K 057 | 113 [14.70|7064| 492 | 279 | 2.91 | 2.34 - | {2 slag
SUlf|l - [ 124 112.08(6576| 390 | 3.10 | 210 [11.82] - | L2/x slag

1) FEYEY LAYR Y HZTIE
(1) OIMIZ 3

DY FOFRANN S D4 1889 ABE BAG] nHzA L B

= =
stttk 1 A3 27 0) AT BAS AlQ|FE 1649 HALS HoPd R x40l f=

7o) 7R nAEA S AHEH 30cn o] )E HEL 3oz A%
A7 2-1, 2-2, 29-27} S| 2-1, 29-29] HlREAE | 7Pk ferrite
Zjoln graghs} HlgEAEe] ol e Hdds a4 AR Ao=w
debEn) =g AR AeE gl o= o] Koy shdo] gelx=
Ao 547 v dElshs 7R abgolA SeskA] g2 gEte] dojt Aow
FE 2oy 2-29) A5 AL SAEZ 0= o]FolA glo] AEpAlel wE
A7 ] 2ol A, A7 EolM AALE | = 7Fe/dol Tk

97



15~30cn Atolo] 53 HAL i HA1, 3, 49 =4 23-3, 23-4, 31-3
= A 9% 4798 BF B2 0.6%00 7k 3%
ol F-FA Q] Ao} 215 mHE vhE el ot 71 E]] Mgt gEt
o] ¥HEET) et B HAG19 HAg40
< drt,
15cn o]a}e] &% AAL T HA 5,06, 7, 8 TN HA 2-3, 30-39
T 6Fo® FE uRERAE FA A 7k |RERA FER o5 =
Zlo] HASE AL o BHES FAHCRE FIxAA I ferrite 4] HE
widmanstitten %] 0]
ol Aas Tk Ere] FHjol] mE 29 xtol= A9 flont EHe
=2 7] 3l Gi7be e R e Sl
ol W mAg geto] #ztEE= o] Jth AL AR E aAA
Hoz AAg HHAAS 2AZ T AZsdon, HA 7)ol we} ehadg

N
)
X
Y
flo
a
g.
a
X
o
b
£
fo
oX,

o €

oun FAEF A BEE FAO| 7|AFA oy 2A7F TEHAS] I FTZ R
o= Al Xla)

A vA| 22 F2A ) ferrite, pearlite, widmanstitten 22 o] I2F] A}, 1]
A 878 2-2 78, 23-3 Gu|of 2L A An| 9] shol| A ferrite®] 78
st B0 A9 Bl 7l ol BE 2 e et Zidse E-A L
AH A= AS & 5 ok AAH o= 3o 712 FHlE ddshs 28 2ol
e d AlFEHA] g F o FEEY FAE vhE ARA; 52 mokhkol wEt

FhEA A F2A 02 Aol7} Yge Ao B

™
o
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ABSTRACT

A comparative study on the Materials and Manufacturing
Technique of the Iron nails used for building Suwon Paldalmun gate

and Suwonhyanggyo Confucian School

Na Hye-ju

The object of this report is identifying the iron nails-manufacturing technique
metallurgically and its operating temperature analysing a traditional iron nails-
making study which used for building Padalmun gate and Suwonhyanggyo and
comparing with document of “Hwaseong Seongyeok Uigwe”.

Detection of wiistite could explain that these simple shaped iron nails were
made of a bloomery smelted by low-temperature solid reduction method and
repeated forge welding and combined hammering. In addition, heat treating,
carburizing or modifying structure were used to toughen solidity for partly
selected iron nails and types of iron varied to use by its carbon content depending
on their use or function.

In analysis of non-metal material content, mean under 0.4wt% of CaO/SiO2
content showed absence calcareous crude material which enhances viscosity
and presence of AlO3 was supposed from red clay water used in building and
tempering furnace wall. Also, high K20 content which was identified similarly from
three ruins was supposed from furnace wall or inserted ash of charcoal during
iron smelting,

As a result of analysis of oxide status for non-metal material contents to
determine operating temperature, 1,100~1,200°C for Padalmun gate and
1,200~1,350°C for Suwonhyaggyo were estimated, therefore, between 1,100+

50C and 1,200+50C were determined as the operating temperature used in
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building governmental architecture.

In comparison between all analysis of studies and researches and ratio of
iron smelting mentioned in document of “‘Hwaseong Seongyeok Uigwe”, the
more carbon content the iron nails had, the smaller size the iron nails had.
In other words, this analysis has able to indicate that ‘Chujo’, Jeongjo’, and
Jeongjeongjo'were made of pure iron or hypoeutectoid steel containing
under 0.3% of carbon; low carbon steel, hypoeutectoid steel or eutectoid steel
containing between 0.3% and 0.77% of carbon; medium carbon steel, and
eutectoid steel or hyper-eutectoid steel containing over 0.77% of carbon; high-
carbon steel respectively. Moreover, various types of iron were produced by
controlling carbon content which was modified by content of refined iron and
charcoal during tempering iron. Furthermore, primarily produced carbon steel

was used as the tempering material.

key world : Suwon, Paldalman, Suwonhyanggyo, Hwaseong Seongyeok Uigwe, traditional
iron nail, Operating temperature
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Abstract

Student Organization and Activities in Suwon During Japanese
Colonial Era - Focusing on Suwon Students’Society and Suwon

Student Association

Han, Dong Min

In 1905, the Gyeongbu Line, connecting Seoul with Busan, was opened. With
the establishment of Suwon Station to the west of Suwon, changes in modern
Suwon accelerated. As a result, it became easier to study in Seoul and also made
it possible to commute by train, Studying in Seoul and commuting to Seoul was
an omnipresent phenomenon because there was no secondary educational
institution in Suwon until the mid-1930s. In 1908, three years after the opening of
the Gyeongbu Line, the ‘Association of Students Studying Abroad (fE/\F£4- &)
was created. This shows regional solidarity along with the increase in the number
of students commuting by train from Suwon. The pride of being a local elite
and strong regional solidarity later became the Suwon Students Society in 1917
after the ‘Association of Students from Other Regions Studying in Seoul (£ 5%
46 in 1910, and ‘the Suwon Student Debate’ OKFE£4:515%4) in 1912, This
was reorganized by Kim Se-Hwan and Kim No-Jeok, and the activities began in
earnest afterwards. Various activities, such as sports competitions, concerts, and
lectures, during the vacation, made the local community lively. In particular, the
Suwon Students'Society led the March First Independence Movement in Suwon
in 1919, and ‘the Residents Association for National Salvation' ($EEE), an anti-
Japanese student organization in Suwon, was mainly organized by these members
in 1920.

The Suwon Students” Society was active for 15 years and became ‘the
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Association of Commuting Students from Suwon' (OKEEZ4E) in 1931 and
then the ‘Suwon Student Association’ CKFEE4®) in 1932, The Suwon Student
Association was active in the changed reality of the 1930s by publishing the
journal Hyangjeok (A1), Currently, it is possible to look at the history of
the organization and its activities since Hyangjeok 2 and Hyangjeok 3 are still
remaining. The Suwon Student Association was organized by secondary or
higher school students from Suwon area during the Japanese colonial period.
They executed Enlightenment activities through sports competitions, concerts,
lectures, and the eradication movement of illiteracy for Suwon citizens. However,
it is difficult to confirm the details of the activities since 1938. This is partly due to
Japan’s militaristic policy to obliterate Korean culture after the Sino-Japanese War
in 1937 and due to the lack of data following the closure of newspapers in 1940.
Nevertheless, we can see how students in Suwon led the community through
the formation of these mutual human networks and various activities for 30 years

from 1908 to 1938.

Keywords : Commuting Student by Gyeongbu Line, Suwon Students'Society, Suwon Student
Association, Residents’Association for National Salvation, Women's Association
of Young-Woo, journal Hyangjeok
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Abstract

A Study on the Analysis of Current Conditions

in Low-Rise Residential Areas

Choi, Seokhwan / Kim, Jinwon / Min, Byunghak

The purpose of this study is to analyze the current condition of low-rise
housing in Suwon city and to help future research and to provide implications
for improving the status of low-rise areas.

The low-rise housing occupies 43.7% of all houses in Suwon. The density
of small multi-family houses and urban living houses increased due to the
large supply, but the quality of the residential environment was lowered since
there was no improvement of the infrastructure. Low-rise dwellings have
been left out of policy concern and even management standards were not
prepared.

Low-rise residences can respond to various changes in the city. However,
apartment complexes have destroyed existing culture and urban organization,
and brought the uniformity of urban landscape. Therefore, preservation and
regeneration of old low-rise dwellings in the city center is very important and
policy change would be needed.

78% of low-rise dwellings in Suwon are more than 20 years old, and 50%
of them are more than 30 years old. Deterioration of housing leads to poor
quality of life for residents.

In 2009, deregulation induced to provide a lot of urban living housings.
Looking at the trends over the last five years, single-family houses are
decreasing every year, and multi-family houses are gradually increasing.

The dense low-rise dwellings have resulted in degrading the quality of the
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residential environment. So that there is a need for management plan for the
lack of parking lot, for example. In addition, the average age of residents living
in low-rise dwellings was 3.5 years higher than the average in Suwon city as
a whole. The aging index of low-rise dwellings was 178% which is 2.4 times
higher than that of apartment dwellings. In particular, low-rise dwellings in the
old districts had a high aging index and also a high average age.

In Suwon, 52.9% of single-person households live in low-rise residential
areas, and most of them are located around universities and businesses.

The income level of residents living in low-rise residential districts in Suwon
are often appeared low. According to the 2017 Suwon Housing Survey,
residents in 40.8% of low-rise dwellings lived on rent. The average monthly
income of them is about 2.54 million won, which is about 1.7 times lower than
that of apartment residents. The proportion of residents who feel burdensome
on housing costs is 34.8%, higher than that of apartment residents.

In recent years, urban regeneration of low-rise residential areas has been
carried out by central government support projects, but only in limited areas.
In 2017, a law on ‘empty and small-scale house maintenance'was enacted,
but the projects specified in the law were not activated, yet. It is necessary
to improve the quality of housing and living environment for all low-rise
dwellings. Standards for improving the quality of the living environment should
be established and realized.

On the basis of the fact in this study, it is necessary to classify the
characteristics of the residential areas and to seek management methods
according to the types. If the detailed analysis by type and the management
direction for the residential environment are suggested, more effective
management will be possible.

Suwon Sustainable City Foundation is planning to build an archive about
data related to urban regeneration. Based on various information provided by

various institutions including Suwon city, the comprehensive and systematic
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status of low-rise housing should be identified. In addition, the public should
actively make efforts to manage low-rise residential housing by considering

local characteristics and collecting opinions of residents.

Keywords : Low-rise Residential Areas, Urban Development, Detached Housing, Multi-
Family Housing.
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Abstract

Residential Poverty and Implications based on

Minimum Housing Standards: Focusing on the Suwon City

Kim So-young / Min So-Young

The purpose of this study is to examine the status of residential poverty
according to the type and characteristics of households and residential
characteristics based on the minimum housing baseline. Also it found the how
the situation of residential poverty varies according to the domestic and overseas
minimum housing baseline. Descipritive analysis, cross tabulation test, and chi
square test were conducted using the Suwon City survey of "Need Assessment of
Gyeong-gi Province Residents for 4th Community Security Plan;, employing the
SPSS 23.0 statistics program.

The main research results are as follows. First, 24.1% of the total residential
poor households did not meet the structural, performance, and environmental
standards. Second, it was found that the minimum housing standard in Korea is
lower than that of Japan and the UK. Third, in terms of household type, 15.4%
of the households with children, 35.2% of the elderly households, 45.4% of the
elderly households living alone, and 43.1% of the households with disabilities
were poor in housing. Fourth, as a result of comparing household characteristics
by age, educational background, and economic activity, the proportion of
householders in their 60s or older, graduating from middle and high school, and
non-economic activities showed a high proportion of households with poor
housing, Fifth, as a result of analysis according to the characteristics of housing,
the proportion of residential poverty was high in multi dwelling house and

apartments, Sixth, when examining in more detail the structural, performance, and
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environmental standards, the highest rate of failure among the minimum housing
standards was found in sound insulation defects.

Based on this study, the following policy implications were proposed. First,
in designing welfare policies, active efforts for residential welfare are needed.
Second, the minimum housing standard, the important policy indicator for realizing
housing rights, should be reformed. Third, in order to realize the effectiveness
of the minimum housing standard, administrative executive power must be

strengthened.

Key words : residential poverty, minimum housing standard, housing right, Suwon city
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Suwon Reseach Institute, Center for Suwon Studies

Shin Hyun Man
A Study on the Paintings of Confucius’Life(Seongjeokdo) of Hwaseong-Gwollisa
: Focused on the Sanctification of Confucius'life and works.

Na Hye-ju
A comparative study on the Materials and Manufacturing Technique of the Iron nails
used for building Suwon Paldalmun gate and Suwonhyanggyo Confucian School

Han, Dong Min
Student Organization and Activities in Suwon During Japanese Colonial Era
: Focusing on Suwon Students’ Society and Suwon Student Association

Choi, Seokhwan / Kim, Jinwon / Min, Byunghak
A Study on the Implications by the Analysis of Current Conditions in Low—Rise
Residential Areas
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