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Fig.3-1 The appearance of probe B
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Fig. 3-2 The configuration of the magnetic corrosion probe in mortar
specimens. (a) probe A (iron wire), (b) probe B (iron plated copper rod).
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Fig. 3-3 The measurement system of residual magnetization of a magnetic
corrosion probe embedded in mortar using a SQUID magnetometer.

Fig.3-4 An example of FLL output.

(6000 E/m)DZER A NVEEY, BEBE o —7H5 W IMEER T 0 — 7 2 H5%
L= Z WG 2B L L7z, SREE2RL L= E%. SQUID BiRat%a v TR
EOBRERBALZRE Uiz, BEEBOMEL Fig.3-3 (277, BEEET o —7H50

12



SRR T o — 7 R L= MEERE A IRIE 40mm, F# 1 TR S,
Ta—7 Mo T 2z MHROBRAZRE L, FLL »"oHhEN3ES2 A4 n
—7CRIE L=l % Fig.3-41t73, AvnRra—FTCHESNA Y —Y —P— 2V EF
IERERACICHFIT 2 Z b, ZOEEZBEERMLOMBXMFHEICA W, 2RBELAR
EEBEBOMAGLZEL EOTITEE A LEZRY T, QIEEICEE D A L) ORBE
ZHEL SQUID #KRIELT, EH#EAMZIE, ¢ TmmXEX 100mm OH T ZEIC
¢ 0.5mm D x=F A VAEBERE 200 B X L7=b O % AV, 0.5A OFINNER % it L 7=,
FENF VR LI ECHED > ORI OBONI LY, BERI(LOMKEIHEIZIX, &
FENEL D, T THEBRRELZ 52 -HRAKORER/LOME () %2, BREEICH
THIOREHA (J°) TRLT, IREZHEXMERERL /L) LFRL. ZhEzFFMmoxt
BLTBHZ LTl

Fig. 3-5 1270 —7 A BXOBIzxd 2 EMEE LD K & & (H) & BRERAL () OFE%HHY
RREIOBGRETRT, BERLIZHSEEME () (T 2HEMETRLTEY, 7
n—7 A X 5 EBEEITRBRLIZITRFT5 5X103 A m! TBHL L= & 2 DfE
Lz, —F., e —7 BIZOWTIIAREB CEHIMARRRKRETHS 2.4X10¢Am'!
THAL LI L EDER2EMEMELE L-, 20T —ZIZESE, LT —7 Al 4.2
X100 Aml, 7e—7 B{X24X10¢Am! CkT 5L & LT,

probe A

1.0
0.8
06

0.4

0.2

0.0 1 " 1 L i 1 !
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Applied field, Hx 104/ A m""

Relative residual magnetization

Fig. 3-5 The relation between relative residual
magnetization of magnetic corrosion probes and applied
field on magnetization.
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Fig.3-6 Optical microscopic pictures for probe A before (left) and after corrosion.
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Fig. 3-7 The relation between Jr/Jro and 1-Ro/R for the
magnetic corrosion probe A with progress of corrosion
under atmospheric condition.
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Fig. 3-8 Change in residual magnetization (Jr/Jro) of the magnetic
corrosion probe A embedded in mortar. The mortar specimen was
subjected to corrosion test that consisted of soaking in 3% NaCl solution
at 333 K for 3 days and drying in air at 333 K for 4 days.
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Fig. 3-9 Cross section of the probe A embedded in
mortar after 60 days of corrosion test.

16



0.8

el
o
>

02

0 IR S T RS T R 1 N T |
0 100 200 300

Applied stress, 0/ N mm-2

Fig. 3-10 The decrease in residual magnetization of the probe A
- embedded in mortar with compression. :
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Fig. 3-11 The decrease in residual magnetization of the probe A
embedded in mortar with mass loss by drying.
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Fig. 3-12 The initial change in residual magnetization of probe B.

(a) as plated (b) after 5 days (c) after 30 days

Fig.3-13 The appearances of the probe B suffered from atmospheric corrosion.
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Fig. 3-14 The time variations of Jr/Jro and mass of probe B
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Fig.3-15 The relationship between J/J,° and percentage of corroded iron.
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Fig. 3-16 Time variation of relative residual magnetization (Jr/Jro) of
the magnetic corrosion probe B embedded in mortar. The specimen
(a) was subjected to corrosion test that consisted of soaking in 3%
NaCl solution at 333 K for 3 days and drying in air at 333 K for 4 days,
while specimen (b) was kept in water.
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Fig. 3-17 The appearances of magnetic corrosion probe B (upper) and iron rod
(lower) after 21 days corrosion test.
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Fig.3-18 Time variation of relative residual magnetization
(Jr/Jro) of the magnetic corrosion probe B embedded in mortar
containing magnetic substance.

Fig.3-19 Surface appearance of the magnetic
corrosion probe B after 70 days corrosion test.
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Fig.3-20 Corrected plot of Fig. 3-18 after subtraction of magnetization
originated from mortar.
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Fig. 3-21 Increase in corroded area for iron bar with time.
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Fig. 3-22 Increase in apparent reduction in cross-sectional area for iron bar with time.
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Fig. 3-23 The relation between (1-J/J°) and ratio of
corroded area for iron bar.
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Fig. 3-24 The relation between (1-J/J;°) and appareht
reduction in cross-sectional area for iron bar.
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Fig.4-1 The stability of residual magnetization of the 10 pm iron
probe plated conventionally.

0.6

Jr/Jr°

0.4

0.2

0.0

0 10 20 30 40 50
Time (day)

Fig.4-2 The stability of residual magnetization of the 10 pm iron probe
plated with thiourea.
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Fig.4-3 The stability of residual magnetization of the 10 um iron
probe plated with saccharin.
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Fig.4-4 Effect of heat treatment on the stability of residual magnetization
of iron probe plated with saccharin.
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Fig. 4-5 Time variation of relative residual magnetization (J/J,°) of three mortar
specimens with magnetic corrosion probe embedded.
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Fig.4-6 Surface appearances of three probes after 134 days corrosion test.
Left: as striped, right: after scrape

4. 3. 2 TJo—TJFERLEELZILICHTIEBEERBER

XCDIZELZ NVBEOKREULLEEBREIO T 0 —7 DREHLORE S Z L& L
& ZAENEZNVDERBHAIZ T 0 —7 OFRZEALD 24%12HT-5 Z EBbhoT-,
HoEED Ipm DL ZITENZNVDERBBEILDFESD 200% THo7Z &b, Ho
EE% 10um [Z L7 Z 2k o TF u—7 OREBBLOEMEN K E < 720 | FExEIC
ENINDERE/NPNSS TERLILIIRD, EDOHZZ TR, EVZNICERT 55
BELOBWELRFIITDReho 7=,

EX 10pm DOgkD - & % L-MEEE T v —7 285 L=/ Z V% 3 &
AR L, BRAREZIT o/, MAREMEORRELE Figd 5 IZ7d, 320877

32



TIXE &G TCOERBRTH D0, HEAAE#1 L42 CREERIEOBAO PRSI TH
ST DITH L, #3 T 2 DT TR X R EE R R L, 134 BiEB%
CETOHREZHME L CHNHE2EE L, TOHET% Figd61mnd, WTILLRMA
BERARM TEBONEBLTNEY, EBICHEBE TEICREIEL LTHD LHRAK
#1 & 2 TR VERSHRBIEF L TWE=0IIK L, H35#3 CIXE&BSEBIHEY
BIFLTWeholc, TOXIIT, BROETEIIEL DEN TR, HEBLORD
B & A OEITE & ORICIZBRIFRMENRED bz,

4. 3. 3 HHEFERLEELLILICHT IERABRER

SR A R LIz T 2 VRIS 2B ARBIL, 3. 3. 5 T TITRET L7223,
G- XE 10um O 7 —T7 BT DS T, EOERAR & FEHI D T8F
DEERBETo7-, RBYIREIE3. 3. 5 T{To-HMoM 252475 128 AR
FTE LT, Figd7 BLV Fig.4-8 IKIEFNFIVEREER & Brim D EORMHEE
ftERd, £77. Figd- 9 ZiXFnENBERABRRLAEZ 41 H, 58 . 79 BB LU 126
BEICED B L-SGOoNERT, BERREEIPOA 30 BREETIELALEER
BB SN, ZORBREMERER L OWEEBRD R & b aBRENER L,
ZOZEND, XTHO 30 BREIFEN LMEST b, TORERMICBITLE
EEZLND, B2 100 BLUBEOBERERNPE LV OIX, HIBRERENSETTL L,
Wikie s T v 7 OFEER EICL > THEIEHA T KB LUOBEOBARESIZ/R>T
W e LEEEIND,

L 2 2T Figd-5 \R Lz 3 DTN X VBRI OBERULOBERFEDO Y b, # 1
Lt 2SR OELE TR LA, # 307 u—7 THEERMLOET RO 2 2l
HARTREDoTr, T THHOBERES L BREMILOELEOBFRIZ. #1L#3D
2 oD Fu—FIONTHEITHZ Lz, £/, 3. 3. 3THRZEE1pm D
o — 7T B RER b HE T BRI DTl & 855 DE A %) (L EmER R,
BLOEAEER) & OBFE% Fig4 10 BL U Fig4-11IcE LT, Do ZEXN 1 um
O7u—7L 10um OFu—T LEHETD L, BEBLOBORNELVEES.
SEEPREVWEREFOBEEREIIIVEVEWVWLS, L2L, Bl 30T a—
TOEFO L 512, BECELBEBEAEY LfbhY . 7 o—7 OBERILOE
bR L BEEITE  EBANCEESIT AITIEE L Rd - 7, EEOFHIZZLM W
HERETHIND, # 108 2 TORREZERL, 7o —T OBEBALOBDERIM %
0.2 THoTh, BFFOBEEHERE TIT 16%., WTERMD R TiL 0.35%REICEL T
WHTREERH D L HBHXETHA I,

33



Corroded area(%)

Apparent reduction in cross-sectional area(%)

14
1.2

0.8

0.6

H_‘/ |
0 20 40 60 80 100 120 140
Time, £/ day

Fig. 4-7 Increase in corroded area for iron bar with time.
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Fig. 4-8 Increase in apparent reduction in area for iron bar with time.
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Fig.4-9 Surface appearances of iron bars after different periods of corrosion test.
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Fig. 4-10 The relation between (1-J/J,°) and ratio of
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Fig. 4-11 The relation between (1-J/J°) and apparent
reduction in cross-sectional area for iron bar.
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