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Corrosion Degradation at the time of tunnel application
of the Aluminum-base Rigid Conductor Lines
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Aluminum-base rigid conductor lines are installed in subways and narrow tunnels with low cross section height.
However, corrosion degradation of aluminum tends to occur by the leakage of water in a tunnel or in a different
species metal contact part. Therefore, we studied various measures against the corrosion degradation for the rigid
conductor lines. As the result of accelerated corrosion degradation, we confirmed that there is no problem in
mechanical property even if it installed in the tunnel for 60 years. Moreover, in order to reduce the contact corrosion
of different-species metal, it is confirmed that it is effective to perform electric insulation to a contact part, or to plate

middle metal.
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Figl. Aluminum-base rigid conductor line
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Table 1. Analysis of leakage water ingredient in tunnel

HE B | No.i No.2 No.3 No.4
KFA+RE | pH 15 78 8.8 76
BREEHE | mS/m | 299 722 24.2 288
HRIEEY | me/l | 1700 | 4500 210 220
cr mg/l | 780 2100 15 14
50, mg/| 18 14 23 34
NO,” mg/l | 5%k#H | 5 kB 32 39
Na mg/l | 570 1400 7.1 6.7
Ca mg/| 52 88 34 32
Mg mg/| 30 150 6.4 6.6
Si mg/| 22 21 25 18
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Table 2. Test result of accelerated corrosion

e gH - BILE HEEE | WRE
[h] (HAI 200) [year] [mm]
2L 0.0 90 0.0 4.50
_A 365 | 76 120 | 423 |
B 53.0 67 197 | 388
c 587 | 52 | 326 | 377
D 1233 23 57.4 1.95
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Fig 2. Dependence of presumed years past on immersing time

B3 #REOMBER
Fig3. The outside view photograph of each sample
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Fig 4. The resistance test result of corrosion aluminum case
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Table 3. Bending test result

- f=hHR | VT Al El El A
. [mm] [u] [N mm?] (3 S k) (%]
& | 0141 -132 554 % 10" -

A | 0149 | -145 | 524x10° | 54
B | 0152 | -166 | 5.14x10" 12
G | o154 | -199 | 507x10° | B4

D 0.159 -254 491x%10° 113
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Table 4. The material-testing result of aluminum

HUEE HEE R SER | GEEey
B | [ke/m] [%] [%] [G Pa)
& 3.10 -~ 56.4 66.9
B 287 75 56.9 66.7
e 2.79 10.1 56.7 664
D 2.66 14.1 55.9 66.9
SR By B i A EE S
i [mm?] [N] [N/mm?]
& 1101 25795 234
~ 1009 23108 229
B | 983 | 2275 228
G | 934 21105 226
D 48.6 11968 246

N ZLHVBBIZEDHER

FETE AR XA O DRI LD b U oM
Ry B 75 7OMBICERL, KB LOMBEE RS, T
=9 ABUED T A U EA T, HEERE 60 FFI2HBWT
b, Tobd « 5RE TR, TR0 LRICES
BRARNEEE 2D EEXOND,

5 RESEEMERESLE

B 1Rt E2eTAI= AAEESRo b Y RER
MEBOPEMET*E L TW5, &RITEFNREFRYECE
iz b-oTEN, KEERPTA A0/ 0 RO,
FOEALC LY R s, FoMmix, BhLAEy (BB
MEIFEA A AT DI L, BAAEV (BREBAL) 1L
A A NIRRTV, MOBALBREHLS, TAI=7L0E
MRN8, BEDPEBRLLT WV, ZOMH -7z
LAOERBANT LI =7 AAEOBEAERTHY, Z0
AT Ao, Sl dhE LB E AT, B
k1T % 8k - LT,

5. 1 EREH

R4 R AR A 2 R D7, B A Lot
e Eal Ulo, ARBR CEk L B o — B4 &£ 5 1R T,
# 5 PicsnT, MEoORERROR VO, WEHI X

WhiE ol E%2TT,

#*5  AERRUE
Table.5 Examined Samples
_HH A B [¢] D E
culFag| - [sntv¥ - - -
Al(BI{E) = - |ZnAy[PBIEERE CE)| #GiR

(7)) BEEE{LBIIILER (7 v~<A L)

6. HEKIZkDINEREESL LA

BAG REAE L, EATTERE T CHEIT L. BUGIREED
B B AN LT, £, b rRVRKORS
AHEEREN D BMERSE L O b RATH NaCl 23w O iREE
T EnE, BESNGSERMREL Y, 5B
ZEICBWTHLETSE 520, 5.0%NaCl KIEK%E
50CIEERICEE L, ez Babbadi,

6. 1 HRZEE

5.0%NaCl K& % 50°C THIRIC 100 B % THEE L7-K
BOBERELHEER 5 IZRT,

100.2 7/\:) == = 1‘
=098 — A5 i
E\_\( 994 — % e8| {
| | - - JACL A
w99 | lop[ |
o | j('?Ei !
L {1 98.6 A = =

98.2 —————— —
0 20 100

40 60
NaCIrE$E R ¥ 8]

M5 #MEoEREL
Figh. Mass change of each sample

5 OFRSELD ., EAKEFC LY TEBLSBKEDST
OEFRE A ThY, BHEERD L R -0 E D
BLUREE Thotz, WE A OEHEBLBELRE-
Dk, 7AI=U LB L URBFICH Rt a4 LTy
BholibtEzbns, £, REDBIUHEE®
BRI A EODIE, T3 =05 LHEOEMEETAE
SHNCHEBINTWA TS, RIEEBEERNE R Iz L~
THRlER TWaldhtEZIbNS,

Fio, HEERICE D A v X EMLIZEE B 3 LU
C CThHH, NaCl % Hik 56 B THEIEDESRON
f-H%, NaCl ig% H 3 100 B Tl A v 089 5. BRIk
ERFELTWAEEZILNS, 20D, ZOEEFHADN
HEAT9 5 LB A © X 5 B RHHEAS Ay RIE & EITR C
. BREMBLLET T2 L0LELLRD,

6. 2 MEAHMORERKR

#akkl NaCl 7% B4 100 Bk 2R DE K
REMAME 6 (oad, £, M1 ORkOWiEIZHE 5
NaCl"%§#% H# 100 B CO#MELD b frO R T HE2RK 7
IZART,

-



6 RIS R Kb

Fig6. Surface situation of each sample
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Fig7. Surface situation of the different metal contact
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