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FEEALTVAI LA MEIATVS, #2T, COAEX-Z ELOFAZHV TS24, L
Ed bR T T A
SWRFENEGHET. $RH4 FPIEFTRTYERS (£#) oERMEHEL, TORS
ROBADLEHORBERETLHETHL. Th, COFHELRRARFECRBREE
BIERLFEBMTHRTAIENTESN, 204/ MRABTIERDOBKEIC LY, Ek
THERELNCHEE LM END L, SEOHEMILERA CORTFREI AT - L Oh, KHlip
IR L IRIE T o 1o
WEsE @iz, A0 F—FREN X BHESEA2L0L (4 3—4 > 2 v A&
LHWTHL 2

2. SRHTAER

SR LEFAROESHES I RIORLTvS. BRBBETROBOREAELIETH L5
EEBAMBMIS LD, TELLIFBEEONS L 4 HFRE LWEL 2

EMiEE Ak, INETE210c#E (Si. Ti. Al Fe. Mo, Mg, Ca. Na. K. P) @Whsib3
H4 b OEESETEVOHLTELMCT, XY A E % R LRERHEEE R, 08 R,
FHITi, Fe, KOETHEITHEOASHAIEAE, Fe /T LK/ TikE L 0. BBz L v #ed L.

1M Fe/Ti-K/ TifG R, FIROSIE - B5a - 8k, LBEROERE, RO
., KB EIUOKE L 4 20BEOF A7 4 FEEROSHEBEZRLTVWE, FLT. 20
GO AR AT R R AR ERCRBE S o oy b AL, WE LA 4 AFTOSH I, Z Rl
BEUOZOMRCHH L SOZEED, ARICEASRTWAS 224 I RIEE AR S
ha,
WA X AR A L A IR I, RBO&RNENET S0, H-0R%E TS Ko BLLE
VIZE D GHTEIC AT Y ¥R LMD, SEAGEROES. BIENTRIELBA TV R 22
EINO G o E TR T~ b otz WIRCIEMERTERBMILREZOP L Ltk vt
KERTHL - LINEADGH 7F— 7 808 L P A2 E TEROGHMAI SR L L +5%
Aohs, SHOBETH L.
ZOFROREE G TOLEVRRERRINE, RLTEILRL RiFEd.
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(1) AEAZRORNS L CRBOREEHOMFICE ) T EUREEL ST Tna, 4. ROXMTY
L e SO R A A FARAATETHD I EAE<HN TV 5. FHZER 2002 (REEANE
WAOITRG] - TOFENNE = MEmE - | [EhEmE] B 15
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ME@wHF | s [ T Al Fe Mn Mg Ca Na K P
1 63.38 [ 0.63 17.12 5.36 0.10 1.77 564 3.70 202 0.00
2 6348 | 059 | 1754 | 532 | 011 | 151 | 591 | 300 | 207 | 008
3 6379 | 061 | 1735 | 530 | 011 | 151 | 582 | 299 | 207 | o010
4 6407 | 072 | 1742 | 580 | o1 | 116 | 582 | 284 | 21z | 05
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e TS L, EMEFRO 3 FIETACTHILACIEI (e 5 B R R RO B AR A S i h
LEfioboThi, —H, HROGAET<THEIERDORRTH D, RHodFa, &
AW, REOHEREBEPSMELTob, £, RILOSEBERTE b L > FRIOFE. W5
PORMLARPO L E L LN LKA T, BHRAGERMS MlEL T2, 3615, BRI
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OBEEE T RGBS TEE STy S RNV, HROMEIE, Bk
ARMAEC, EAENCBT A HRROERREL HA Tl 15155,

b B0 2 EEROBROBEER I 02, AVIHETIHY, T VTRELA
AHUALHL, SO L, A TREMOBARY (HENRM &, SEoRTHRY GREHD)
DEETRHLNTED ., BAURE & RS TN OMBEEIIIEN S 5 L5 miaRbhdk
o HEREOLOOBEEIZ2VTE, HHEFOHEESFL CHELTWEEITH), BBLIZ v,
A AL A RO T, AR RS RO LeT SR 0RO K
ok HADEEND (o BN E LT, MEMNLHEO->THD, WHORARE T
BHENRET I h Y, WITMBI L SREREOSE. 7oAy EE LY SRSy — T ORR
THa. AHOHHECONMIO LTS, YLk ELD o BREY
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#HfE b/ RE @uiinn () 20 aftHing  P1206
E 23 Al E/¥E Wi i) 20-30 ch R A DU T 4 He 22
ERIE b/ %W fIriiEdh (R4E) 15 R IR LK 40 7T 4 F 4921
7S SER-TLEH b/ % 8Tt iR (R84 25-30 rin68-P12
== Te-8c e/% i () 20-30 &4 2-No.5
TeBe e/ ¥ HEATAEIRYD (fU4E) 20-30 24 2 -No.6&
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Te-8c E/% Bz () 20Wi7& ik#911-No.13
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MiZE3 FREAFBRE & EEDEEN LT #ESEEY
(HF - EXF) DERFIRE

IMF 2 s )=F - TACE > ¥ —
KiFIED
L5
6 i f a6 7 HERMENIC RE S h AR EIGREEO I L iR Lo 3 A0SR EEL T,
ROHAW I o7,
3HOKF, VTR LHAMMEOFERTHS. BILKREL T, BERRSRHL LORED
WA b0 Rz, MR A EIRDEE G EOMNMEIENT S, 6 iR
(Cul A, THAREHBULH (Cu) HRIZHDe w
R, 6t o B AR - o RS O & b REGHE L st oMEY
Thofz #NO05mm, EORFEFFEORMREN A ThooA% 0.3mmEL T OR K i3Sl
KIZEETE S, REKE. SHAEYT. A~y A b dHEw 725 4 b ARIERR
DYAS A PEAD, RERITEROELRBOREWN TH L. T4, RUMNK OHWHAIL S 2
¥4 BT, RGFEOR L BEOMBBGEICAHTET, KRR THE, AR M ENBR
RS 5 i, BEREORIGT 2 R - RBRRIERR L Rt shd. PR HEASEOH L, B
MBI Al EVELLEA D B

1. iLaic

AREGGEER L, FILm AR E T L SRR S - - Pl b A2 WEER TH D,
YR RN L, B To LERICEL, MERES (ABMEE) okl iog
HLEZONT, FHOFLIRMMEENOM LY DD, TALPOKSE ((EEHLRETET)
LT, HROFEROERETET S ML 6, ERFHNEORTL -1z,

—%, BBILE#ME. FMUmEEBORETENIEENOZFBE 5. LBHAO 5 FOK
HEAEERO RO | 5 68HIE L s, FOBRN AR, T REES OREH N L L
HELTwE, o) bofEdHeoRELii-o7n.

2. MEHE
2 - 1. ERH
Table. 1 (2%, #RMBGHE EHE 3 T, BEILEREERN 6 AR XOMETHS,
2 - 2. WEHEA
(1) ARREE
MHOMMMTH L. CheOFRRE S & HAHRIUE R L RET 5.
(2) SARLHHIER
WML R -2 74 FBIRICAR, A ) —FRESELOF150, #240, #320. #600.
#1000 & % 8-> TR L. S HEISEE ¥ 1 Y€ FRTO3x & 1a T LT COF
WEBET-1 28, ERSORLEE. Co2an (K20 BREMTLI-VE) T, 72
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B

4 MERNIIS %A1 ¥ (BT Lo — M) T, BE(Bching) LTwa,
(3) ¥y % — AW iEHE

BEOUHEEL, SEAOMMFAEL AN L LT, ¥y h— AWMEBER (Vickers
Hardness Tester) % #vTH SO % 7o 7. REIZHITIE L 2202136 0 BA % -
PHATEY FEAFLAZR, TORICELLEAOERE D T, TOMEERL LG
LLTwa. RHEBREE & R L.
(4) feEE AT
et oAk o HETEEL 2.

2§kt (Total Fe) . &k (Metallic Fe). ML —5k (FeO) : Fiik.

RE (C), WM (S), D MURERE, MERIIRE

ZELE#E (Si0). BHLT v I =94 (ALO). BRIEA VI Y4 (Cal). BfEwZ AT VA
(Mg0), BE{bA V22 (KO), BHLH LY 7 A (Na0), ffbwr# ¥ (MnO), ZRLF#
(Ti0) . MLy 24 (Cr0). AEMESE (PO). 78+ P24 (V). @ (Cu). D ICP (Inductively
Coupled Plasma Emission Spectrometer) # : B &7 9 X 8L HGH .

3. MAEAR

3 -1 ARHEGEERN
(1) AKT- 1, SIS (BB | 6 tHHkE

FiEAEEEY B AP (M) WA T 25, £RFRBROBIETHIZEbA
A% @R goRREZ, BFRaEBIIEFHLNL L, KAt hv. ThXBEOHL
SNARAFT 5. FI230mmBORRE LT .

Photo. 1 DD~ IZHREEHEBE T+, VQORGRNELO 7 74T F 1 b (Fayalite : 2FeQ-
Si0:) kRNERREIRE DY 2 ¥ 4+ (Wiistite T FeQ) 2R 7 RAEA T 2@y 5.
WRLEKEROBENEDTHIRDTH S, MESITHA RGN 77 A4 7 4 b OSCRKEHM
12600~ T00HVO P AR S T B o gy FRIOMEMEIZABIZ A LT THILIZ E 2 R TH 5.
BOBKORARERIL, KROBEWE T, REKOT =T 4 b (Femite : #E8k. a i) T
GPFEMTH S, SERVHLOBETHSI 4, 271V 4 FEROBWEROMEE. B
BEEONREORGTH b,

Table. 2 {2 L PN 2 T, BiF90%LLT CREGEMINE & 2. 255 (Total Fe) (239.10%12
MLT. #EE (Metallic Fe) 0.13%. BEfL# 18k (FeO) 20.91%. S{ufkoATRIILE 2 &
(Fe,0,) 3248% L BVHMBThHD, #7 ZAEkD (50, +ALO, +Ca0 + Mg0 +K.0 + Na.0) {2
38.43% LT, O HITHEEEERT (Ca0+Mg0) £1216%% G, ML~ 737 4 (MgO)
DILT6%IIFIZ ALK ETHDLH, Mg OEREBELORE ICHAR (3MgO - 48i0. « H0)
DRECTH A S oo HAFIRNEI T FIE O PR & OBISE T 9 ~13%MgOD BliiAi§ 5 h T
Fro T2PEL. MM TIE<20g MpORZIGIR % B L 720 e

RIZBHRERGORILF ¥ > (TI0) 110.10%. #AF ¥ o h (V) 0.01%i3 4% CREERIZ
BEEND. BILv ¥ (MnO) 0.18%, M (Cu) D0.16% i Hi[E THkEL R O 5l £ %
BT 5o BICHELHE (S) (20.02% L EHTHLAL LREH (P.O) D054%IEP 4RI 5H
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BT b,
€2} AKT- 2. fFHCHE (BBHE) @ 7 hid 5

IHLHLPENAFEGHBRT, LoMEDOFIEMTHL, ERIZ204g £ W5, B FHEEBAR
Ot E BT RAMED 2 WIXEEROBT E 45, FHRFBEORELDICEDRL, %
HRLY CEREOMROMBELS I Wil o A0Sl KERT, hhoSIL2 S RmEETS
PREECTHD. FTEHIZKEEORE L REORARD2 » IR,

Photo. 1 R@~GI-BRMBERME 7T, SRR GRG0 7 74774 F FkC, 2
BERABRGOY A7 4 FALRERBHFIARAZ Y PICRMT . 56 L 8EMMHOR
HTH5, DIRALHREROBEEMEDER T, #IZ4THvE 2 A ¥ 4 L O EHORBERN
(450~500Hv) 1L 2o & @itk BRI G OBIENE TR S, SHEBHLL T
TAYTA FOXBBEREORIZA TS,

FAALEHKE A Table. 2 127 AT L 22AKT - L4FECSUICIE~D L8R EL D, =75
LRMILED & % Do 285 (Total Fe) 1347.87%I20 L°C. &M% (Metallic Fe) 0.15%., Bk
18 (FeO) 5458%. BEILH 28k (Fe.0.) T51%DOMETH- 20 #F7 ABMTEIBET%T, 20
I BRI S (Ca0 +Mg0) £5.65%% &4, BRSHART L 25T, RILF 2~ (TIO)
0.21%, 73+ Y7 A (V) 0.01%LAF, BiLe> 4> (MnO) 0.14%7% LIZAKT - | 4FIGH & Kok
Vi S (Cu) 2005% 4% (T, HELEOWE (S) 0.01%UTF, AMLSE (P.O) $0.38%% D
Thoizo P0G HEETE £ REERE LN oM Eh S,

(3) AKT- 3. MFIKSM (38Ki%) @ 6 ARy

THASE=ABRTEEL (PLOK) BEOFERE (7g) Tha. LEHINBEILKE
GOBLLE RIS, BN RBEOBLMEIEL R, 26MILLHICIALESkEE
H7 ZARRORYE 2 RZEHXT 5, A7 AHEREIHELINBTH 1

Photo. 1 @4 PRI & @XERORN 2 74 . SWHREK BRINEHD7 7 1 X714 b &,
HWHEKERTHEOH (r—%4 b a-FeO-OH) THMENL, 77 AY T4 b DR
E709HVT B 5 Ao CHTEHE(EIZ600~T00HV T LA MA I EMB 7 74 ¥ 5 4 MCRE SRS,
FA AR R A SR LR o B E RIS D, R L 2AKT - 1 SR & ] AT
BEREASHL o

i

AORRES O 3 00k, BT EERE LANMETH 2. SRR 7 4 ¥ 51
PEGTHO B D, Eh, (LFHEEMICIE 6 EREERIER (Cut016%) H. 7 HLOFILE
[Cu:0.05%) F, ZOMANIRET 2GR ESREF (BECERT 3 ) IR B o8 PR G % 4 B 8
EORGPHIERT %o b, RABEREOEEIP S HL L AP O FERdNE ., &
SRS (MBERBTREAZ Y EAARAT Y, BIIEFHE L Y OFMME S H S &
RABM) ONEID . BRA ) AIND XD IRE L AREOT NS —oRRTE B, B LR
AHEDKFEOERGEEMAE - Toudwy, BABRROLELELLS,



W&

3 -2 BREENNLL
(1) TSE- 1. BEHH w0

TSE-1 - 1. #WUSEMF © 44>43x0.7mm
07mmEFFETRE ML AAN THL, RELORREORKE CIIL TR, BEZEKHEOR
(LR AUE M EH T 5. BIEEROBR O TRAL FALFHET 5, BEEOETHAL.
FoEM L, RRSHHOBREKTHD, JAMRITIC L > TREHFL 2 S OE KT Hazn
T IAT. WML EILART B 2 Y, Rk ORKMES > SN THo 7.

HREME Photo, 2 DD~BITRY . BMMEE -3 BIRREREL, SEAT I AL
(Hemartite © Fe,0.). HME~ 2 % 4 b (Magnetite : Fe,0.), MR~ A % 4 I (Wiistite : FeO).
Lihe MEYAY 4 MIRARERL T, EAME (etching) THMFRA L Y BHLT L, QO
WM NE A L0.3~-06mmE TOEBE L b, BEHN £ L TOFEFEL S hd v,

(2) TSE— 1 — 2. BERGEMH | 49%33%0.5mm
05mm & EFTHEEL HOHN Th o, REMMKIAALMNNEL S, TRILTHL., BMEET
ARRBEOBKE, BEEIOLHRERKAT, BECRHEL AL RT, AR AILOREF LR
HHHHEOEIBESRT, BEMARTESRL

Photo. 2 D®~@ i MRBEEMA TV, 255 S MBI 3 MMM THEY 2 ¥ 4 F IR
72o v AF A AR, B LREREREEOMBETH L.

(3) TSE- 1 - 3. UEEFEN © 49X 25%0.5mm

0.5mm#AMABEETTMAHN ChH S, AL, BEARO2~05mmE TORRY 235, EWILL
REOREE, BEGEESLORLESBLEST LIS LRORKRELET S, 2, 4R
BWTHSRAEANMESEOMERO FFFHC, REHNAHAOHRNE K ARBELNS
REEOEEARTE

BRI A Photo. 3 DD~GHTT . QOMAHMEHEEBRT L L, S Ay 1 MR
ST T 5. BORBIEATIE, HENAEAT Y 4 P ORLEHFNAGIEIT 5 AR R
ROT7 354 MEFEL, -5 3 BAEROBBMEL L5, La L. il L 25 giso
SRR S LRSS, BEMFELTEL

(4) TSE- 1 - 4. Bul#N [ 41x42x0.25mm

0.25mmM & D FM G Th B REEBHMATINE b HIRNUE, BITEERORKEEE L,
TR EET oo RREEMICRENF LBETE S,

BARESHLER % Photo. 3 D@~@IZmT, M OMMLIL 3 MR TH L. RILEZIT TR
MR LU S, TABE (etching T3 ETMYIWR{LLEOMMII >V TH<D, B
BEEREATY 4 ML, BAPTY -2l sMRCREIAT, THEOTY 22 4 FPLAEL,
MY AS 4 P EOBRERL Lo b RO FEY A Y £ Pt RS SHEREA~LT
M TORBTHD, FBERRRTAME BT CERTORERNTHS 5, LEL, READ
AR AL L, P AR ORMTETHS I P
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(5) TSE- 1 - 5. $&i#H 39 x23%0.18mm

0.18mmE 2L MFTTEAHK TH H, HERFHTHREOMKOELEL, b L HLE
(Fori=A7—) ABLEEH, BEIZEWIZHREBEORRL LIS L TRMOBRB AT
o iz, BAhidREOENE L B SR I RETE .
B REREM A Photo. 4 OD~GIzRT. WML 3 BAMROSEHN TH5, NEITRIT~<S
A FARITEBRRICREL, PHEe RS FERRET. ARYASA P OGRS BEIICIRL
bitfz. il AET AL A MRESEEEL D, BIMEROREOREWIISETED, bb. B
MRS LM LB ORI L DR BES L TEEROILTA 2 ET,

(6) TSE— 1~ 6. SBEMN 1 40x33%0.13mm
0.13mm & MFTFMEYN Th 5, KilZHREOSUR G, ML EERORKE, 6L b
Tz 58 L. ®E#h oNEmedE L Twd
HRBEIA Photo, 1 DE~@IZR T, 255 S EBHERIE 3 oM THL, SE~w s 1 ik
IR ER L, HHBO~ 72y 4 FEE, AEYAY A MEFESRIICE . Bk b IRGTEE
OfFERCIRE Lok EBETE S,

LR

PN & D R RS OB (0.5~0.TmmEA) EIH, IEA0ImmE T OM A AR S S
Foo BREEMLIZBIMIZER Y R 5 4 PEGE L, B LB - RGOS MTE S, Th
T A RATIE R TIZ, RSN ORIEMATREAN T 2. SORMMMIBRIE, FRIZEHRS,
FREORRGE R T, £A, WERLIREHNNT O 3 FFBET, B~y 1 b THE=7
FHAL, AT AYA L GEREL) THESH S M SRR R HILT &R T &
BETE Do

4. &0

AR TR & S TS B 4 0 o S R B 1 B S 2 SRR O % 17 o Foo 3l
DRAFEFROE L Z Table. 3 1R T .

N G S 5 AR 4GB D —5 1, WHCEEFIZ S b & TR E ORI E 5. RIE
ML 3 HOSkiE, BEREEOFERTH -, 6 EREFRICET L 2 AoPERL.
SREMEERL, ® (Cu) R, 7 RDIUCOMEMIE, M (Cu) AT o7z, ZOMMMHIN IR
T RRRRES S LA S THRE S,

HI P B ik 6 HHEH RO BT ERN D D, 20 6 RIETEHA ML S iz, Bl
BOMEL LE IS, B LERE - RGN E L ToSEROE LETER TR L2k d A
AR TEL. BEHF L3 HTMAOHR THABAY A b, PRBwY 3254 b NREIER
A AS A PTHER STV, Pile RSN L KT 5EBOINETHS.

filE LT & Ao M BE - ErE TR  RUR LN KA ok L A Tig | OBEETR
OHADPARIZY TRHOTRFEL CB <o HIBMIXERAO T2 5 REERORENTS .,
PSRRI T A B LRI ARG S 0 T L AGRANN S,
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HeHeAZ e o 2oL FOR (Cu) M % L OBEIL, BRNKR OB ARREMBEO 6 kg
ObDO—FHIZHBDHEND. ey £ LTWILTFE Cix 7 LRI L2 &, b (Cu) RUTD
A, TWZRBRNLEELTO (. ShoREAOERRES SHRICRINRIREL 25,

ik
(1)

(2)

(4)

£5)

(8)
(1)

KBED [FUERBRE (EEOEA3T BaRE) A MRMARD o SmF0ME] T2 EaE (5
JESERT 3 T BE) ] (ILERE LR SR A 1R E130) BILREHRM & 1099 Table. 2 DL
FHBEEREOBESSA v F ESAEREIATHRG,

AALCEFME [HARRARE M5 L U] 1968,

Bk, (877) 13530~600Hv, 7 A ¥ 4 M1450~500Hv, =¥ % ¥ 4 bi2500~600Hy, 7 7 4%
T4 Fi2600~T00HvOEMAYRER 2N TWh. . Y FEAY AN OEE@ERBMOBIA S,
TrRIAPIF Y Y (T ZABTLOT, 600HVALETHIUEY AHRAERVEREL TV 5.
FRIZTAIF (AD) b, YRAERLEA—SF A FERRFETEEBEHRE2LLE
CEEEE ERT . COLHTOHvEE L HETIE, TAHAY RV EA—TH A FOEEKOT
EEFELGNE,

KFBIEC (R RN RS OSR20RE] [BRitWaRIE] (RLETREEER
HAARS) MILRBLREEERS 2004

BRI EEEEH RSP TN, RITLAL &2, RARLMIHE RBELALORET.
BB (&I PRS- E LIRS BRTROETICL ), LEEEEES S FREHT
B IERT D) ~LET 5, BREOESRED T, RITHFROREL, REORBENT
ALETHEELZEBELS, BRI &h0iZA v Y2 2> THHENY Bi¥, Kk E9.
FEIZEL DS RREBETEMITEANFRENREOES S0 L4209 5. 0,

Sk oBCBERIR. SAEEREOA< ¥ { + (Hematite ! Fe,0,). FMEw 4% 1}
(Magnetite : Fe,0,). REBFEZAEY A Y 1 b+ (Wiistite * FeQ) @ 3@bME 25 S0 b
DTy 4 MRG0T AL ETFEL R, PAS A FRUISTOTH ECHR S5 DEFe-0
ATHREED SHI S5,

S E ok (ERES (@B 1) THAT AL, SEAT YA b (Hematite : Fe.0)) RBEELT
L@, RME 74 5 4 (Magnetite ! FeO)) 2¥ET 5. MBOYA S A b (Wiistite
FeO) xBE¥ 5.

TR R TIME Y 2 ¥ 4 b (Wiistite * FeO) #RMEE2 L. MITH LRI L%
GEAET B0 o BITHRTED FORBEMTOATOAIRRTLFVPD L6 %R D0 wn
DRIBIED [4: ARSI HRIGH RSO ERFOME] [RIUBEE] (5504 /8 A MEEE
e AAEREH13%) WUHRAKEERSE 191

@AGEC [HEMEIE CEHA LSRR EWAE] TREERSOeA] ~ EERE
EH B R AR RO R B 4~ CILAM TR L B B 30350 () kA
AT R A EIE R TR 20033

VM, [PORRE fR: ] (P T2l 11 WREE 1975

KBEC THEE T30 EEHRIH L BMAR [TREVZRELILOE FH15] (PR3 EH)
FRRGRELEOR 1992

KRPIEC [HRA MRS BB R 0 SR 2HME | [RARBMAN] (LR LR
MwEse) MINAHTERHS 1903
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