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Hiroto Imamura, and Makoto Kicucur : Corrosion of
Aluminum Alloy Attached to Wood.
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Fig. 1. 4 o VB ERMOEAT
Joint part of aluminum
frame and wood.
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MERRETRRE H3M0%

FEEHELTRANENET L IAEDEED
BB LOEERROLSTH S, BAKEES
53N 5WATR, EXHOELY, EWHREBRAY
2, &B¥, RELEOFEHEBRKICEND
&, ChBFEREERE - THAROBANRET
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EHoh, BRUTHERL LS, CICHESE
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WLEEWBNEOREPHMBEEMT I LEOE
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GARBNEANEERTZ2LE OB ABRET

Yo VRRT VSNV TAMESEREETSHROSDE Fig. 1 O X ) IRBOME KRR UOROE
DTAMEEMT 25005 5, BRIEINEDPORD EAMEDEANEB XUy vREAMICEST
BARBLAOR (2R ORAETH S, BEOHER, FFEVULESEDLL, PIKESAD, B
BoTK o TOBRMAE - HHVERERYHKE BT, BROMBEIERTREIRATEDN, EEOB

B 1ELRICRRT 5 T EBENY,
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CEEMERL, WICAMPOE{MHEDOENICH - T, BERENED XD ICHINT 2 i~ I,

BlMoEEORE

KbtV Y v FTROSOERMEERE, KBELdDeARHBRRE T 5,
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i) F:T7HFR, AVH
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KM OBIHEEAELSE D120, EEAMTETRO X D TRAEEIT - T,
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BAREARSNISDEER N5, AMBRECIZ, T Uk EMEEIER 220 HEEET S X9
W2 EFRTEED Lic, TREEZ2.3mm, EX45mmORT v L RBO (SUS 27, 18—8) %15 mm

g Licd oz,

AREREE, LEoREERL AR O—BEROTERL /.

AERERE
L5 BE:THFR, ~AvH
PN )1 60~100 4 v 2

TNIEE Yy VB LU 57 10X50mm, EX1mmp7L— b

FHRRBARE, Yr—LORIZABREAN, TLIEGSO0T V- P E2EDIAAINRIEE Ui,
AR ERNLCEEICL, 60°C iKf-7c, 5 A%ROERE/LEE Table 1 IRTY, £OD
BREIENZTh 2 2DRREDOTHETH S, EBORAREZEREMTRD 2 30, BREICEHE L
BaEEHERET 5 HESMELIL LY, AERTHE, BEEBMETAvY—T 7 v TRELD, &

B0 TIREERY O EEITHEE LITNEE,
RIAMTT VI BROBEFR SV b hE,

AR L SEAROEL

BEE(WRIZIEL 3, Table 1 2BNIIRES SRS

Fig. 2 37V I G¢0RARETABEER (REKL s OMBEREOEED L LA THE~ND) THL
TTFey b LcbDTES, EREFRIROLEEBEDTH B,

Al 8&NERE (%)
Al corrosion
(o]
[o2]

Table 1.

BHEOES
Effect of salt.

Al AE&HBE(%)
Al weight change.

NaCl (%)

Fig. 2. KBRICEHDAALXTIVIEELD
RERLAEAEROBE

Relation between salt content and
corrosion of Al alloy buried in
wood powder. Kept wet at 23°C
for 40 days.

@® #7— Kapur

O 7HFZ Agathis

A X4 v#H West. hemlock

0 #2527 7— Douglas fir

Sample t ta ts

T H F R

AH A BRK +0.11 | +0.11 | —0.10
Agathis, solid

K H R

West. heri‘llock, +0.12 | +0.14 [ —0.05
solid

7T N F R

A B R B & +0.08 | —0.03 | —0. 14
Agathis, powder

~N A Y n

R +0.03 | +0.05 | —0.10

West. hemlock,
powder

60°C T 5 2 ARSI HIC R - 1o
Kept wet at 60°C for 5 months.
ty 2 KT 10 B #:  Boiled with water for 10

t, 1 fBALE

hrs.
Not treated.

ty: 5 FBAikics RRBE S

Immersed in 5% NaCl aqueous Solution

for 5 days,
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it B:ATS -, THFR, ~AYH, £7727 7—

N ¥ 140 £ v v 2 @B

TuI4E54 1 15X60mm, EX1mm, #ERE

RE, B :23°C, 408

b3 AR (0.5%, 1%, 3%) Z1HBICOVTERSOMNAS ‘

Fig. 2 ickhid, HABEABREERL L GICHENT 5, 2OBMEAEGRBAEEEERNS BHEH
BNS R A EANCH B,

EHEAL A VBTN ADEEEEETE LDV TRROIIEELONTNE, THVI=T A
RHRORETOREICBILEEMER SN, BRELIKAVD, BR[ 2 VBLOERELEETEbNT
39, McGeary I L NITERA & Y BEET S C LIE D RORIBIHELDY,

2A18+ 4 60H-—>2A1(0H) g+ HCl—>A1,(OH);Cl+ H0

Yo VROBEEERRD—2E LT ALCL(OH)sy 18H0 HBRBINTN Y, AMhOER A &+ v id
BEAETRTBKRKOBAILEZ BOTH S, WKICETNIERIT NaCl BB £< (78%), Ric
MgCla(11%), MgS0.(5%) &72 T 5AY, EA&w S HEREK] kg tho2EERLELTH, —
#ici3 NaCl & & EREMICBO ST W, RERTRIEMHE LTREERY, $EHEBRM
BBICXBTAKRIKED, TC NaCl iz#a8 U TRk /e,

At NaCl o &R, BAEAINZES, 1 RKOAKTEKED LT, KOMTLhRE, &
[BLALTRERD, M INTHLTHOLERZOHRMPB—R TN 2BB0, OSBRI LD
BEBZTV Iy YBERLAlICE LB D03,

ty SROREOEE]

TEED D Z/NEROIMOED ¥ v HMBE LI, BEZRUROBLICREL TV 5, AMiE
BICR (LEO0.25) M TH Y, HEH RSO HED LSBT 5, TORBOD 25 cmfd
RO 2 20RURMEE ZOTHEOESD LA MEDL D, BMHEHEE pH 2 RDELRDEITH
%,

R LREN) #iY : 1.02%, pH : 3.60
A UARER) L4 :0.82%, pH: 3.60
OB O (¥ 0.56%, pH:5.00

Fig. 3 3ifBROHEBICERINFTHFRAO—FT, ChiCBOFF oty v (T v I i
EEMRE Ui, Fig. 31080 TH » Y3 No.7 25 No, 12 B - TROAY 5h, BRI 2 Ko
FHELb B, ELHaEEE pH ORIEHRI Table 20 & 5KV, 1 ULRBAD No. 11 THEILME
& PH HBVEZRL TS, AMORUROHHEARS L, RLOH 7L THp0 2 mmEEIIEE
BERRY, ZIHhOAMIBALLSTVS, pH 5 No. 11 DIAR 6T TH 203, No. 11 Tl
9.10 7N AH VHERTY, CRETVIGEOREERYDEETESL S, PH KDV TRTEROH
ERR SR TH 20, MHREOHOBESIY v YBORUADT VAT INBIEET 2138
BAEBRKEV, TVIZULDERAA VEETRBY 2READ OHET AL, AMo pH RIERO#

BRBOEMNTEX5TH %, 146, MREOH TRTHFAEHKIEARORERIRETEELTER
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Table 2. &LV YRHLLBRORBTLE

AMOEHEERL pH
E E Chloride content and pH of the wood
caused Al frame corrosion.
1L R (%) w
Ne. Chloride pH ﬁﬂe mark
content

1 0.08 4,88

za E{ 2 0.02 5.00 iR #

3 0.00 5.80 Heartwood

4 0.00 5.03
5 0.30 S5.49
6 0.75 5.50
________________ 7 5.31 5.11
5 EE 8 5.91 4.89

9 5.79 5.12 B M

£ 6 | ]13 10 6.39 5.63 Sapwood
2 11 7.59 9.10
12 6. 50 5.79
7 | I 8 ] 4] 9 ] |1ol {1|12 13 1,01 5,70
T 14 0.25 5.79

RN .
Screw :ole RUAIR No. 11 (Fig. 3)

Wood (Agathis) was used while high moisture con-

: N tent and caused Al frame corrosion found 1~2 months
TR v
Fig. 3. B&LIY v ¥R 5D after construction. Screw hole was at No. 11 (see

BT LAARMOE NS & Fig. 3).
U pH O JUE &R

Measuring points for chloride

content and pH of the wood

which caused aluminum frame

corrosion.

L, ¥y VOROMEHE, 1~2»AHOBBCERSERINTD S, COTHFADLHBOELY
REbDTHRL, BRSIMICEBELILCEERLTVS, TOXDKL, AMPOBELYOIHIE,
KOBERIEIC X 5134, HFHROKDBEBICE - TR 50, ERFHOHEEISETHE
MR ERETEONRETH 5,

4. FIIBRNBRELREITREREOFE

RELBEL LTHETHEICEBHNICEETIHA A Y, BLUY v YROBROFHIKBOLNE R
FYVASIERD B, ERBLEARLORDY ELTAT Y VADEFEAY, BEOBER I L
KEBED 1mDDERZEIT - 70

SESFNORE

Table 3 i3, RRBA7ABRBRBIC SEARERED 1 0K GRIK TMALERTHL, Hin

ERMUIABOFBT VI EEDBENBRENT Litbip b,
AFVVATOBEENKE
TN EELTEBMBEOAMICZ T v VAT EARFTERACTRONY, BREBZHELLY, TrIige



—112— HWEBBRBWHERS £3405

Table 3. 8 ¥ © ¥ £ Table 4. ATV VREGOES
Effect of copper powder. Effect of stainless steel nail.
Al A& EEEN(S) Al £&ERBEMN(SE)
Al weight change, Al weight change.
z 2 g 2TV Zﬁ]- 7'( ﬁI
Sample t ts ts aSa m léH Stainless Wooden
P steel nail nail
T HF R —2,79 | —2.64 | —8.39
Agathis, powder (40.08)[(—0.03)|(—0.14) 7T H F =
Agathis, —1.15 —0.03
~N AN —3,05 | —1.30 | —4.976 solid
West. hemlock, powder |(40.03)[(4+0.05)|(—0.10)
e/ F
&4 Table 1 &E U, Hinoki, —0.96 +0.10
Conditions are same as Table 1. solid

HEG) AR AN ithout der.
( ) :4@¥72 L Without copper powder. 60°C T 5 o IR o 7o

Kept wet at 60°C for 5 months, Figures
are incomparable with those in Table 1
because of different Al shape.

€

/ o Alalloy o /

EZiLF—"7 Vinyl tape

Wood

Fig. 4. TA 34207 v— 2RV RERE

Sample with aluminum alloy plate. At

A BE Wood 33 iz
Al alloy Stainless steel nail

Fig. 5. v=AF—7ic&bdT7rId&t
2TV L ZE OB

Insulation of Al alloy from stainless
steel nail by vinyl tape.

B VB OMDE  20x60mm, EX1mmay V— AR, SOAMEREEELTEOAR
B (rHFREEF) RROMFT I (Fig. 4), oKt Table 1 LELTHS, #HR%E Table 4
KWiRd, TNERBZLTHFRAOEA, BRERRTIVIZAFVIVAGTEERLALFBH LI K &
Vo Wk, B/ FRTHFAIDPIVEEZRT Y, KFOBEETHEAENINERNDILL,

27V L AT OERIRTORE

iz, AFVVREFET NI EEEOEMIRENEEICRITTEELRN Ui, 2F ¥ VAFOEED
2.3mm (B 5.5 mm, EXi215mmizyl) gL, TriZe07v— OFRO BEEEZRD
K, /N2 FEHIE U,

STR#EKX : bmm

$T5UF/N 2.5 mm

T, GREROHROLPOHRR C=—NVF—T2RY, TOLEDPLRTF VYV AFEIT-> THOHE
BLUBRE TV I AE0 BMERY 2858772 (Fig. 5), TV IAEDT L~ D2 ODFRD
MASDEERD LI IR U, K, INIETRIEBEIES,
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Table 5. $IROBEFRDEE Table 6. EAMWICET INBORE
Effect of nail hole diameters. Effects of treatmens around joint.
STREE(mm) Al A& EEBEI (%) i " Al £4EBEL
Nail hole diameter | Al weight change No. Treatment
catme Al weight change
5 2.5 —0.58
5 2.5 0.58 1 Eul;tty)f; ﬁIc?ﬁd 40,013
. —o. ubber-banded, .
Taped nail head
5 S ~0.25
Taped Taped ) RY H—HKF— bR
2 NV +0.06
IMOT VI &R TN 2055, ENTIS Polycarbonate bolt

PAREEICE -,

Each Al plate has two nail holes. Kept wet in Yy avy—u

room for 15 months. 3 oo scalod +0.22
W K& T - = PAT _

G ized i —0.70
@ K F-=7) &N 4 n:ilf,anlze iron
B K GF—-7)ERKGF-=7) B R—
KHRTHF A% Bk, BATIpAME O | Samless nall —0.03

BICF -8R, BeE GURk2E07E) & 23°C T 13 /A BRI IR - F20
Table 5 DXk 5iciy, LRBMENELES,  Kept wet at 25°C for 13 months.
TNIBEERT VY VAEH—FORTEMT @R EFUEZRT. BARICR TV I A& DB
Babat/d, TREOHORABIRDOENLON, THIAELRAT YV RTEOBEMERT NI
BAEEZBD SRS S,
EEECXIWE
THFZ2ROESEEELIETEERER~ . RBEIROLSITH S,
1) TUVIASEAMEEZBTLATHEREL, TN IASDERPCRTF vV L REH SE DI - 7HHID
AEEL,

2 RYH—Hi— P EORL FTHEST S,

3 AHMOFRWiZY Y avOa—F VY FHEEALTL LR T Y VA AT D,

@) FERD -2 LB THEAT 5,

B) AFVVURETEAL, A—TNrIAE&ANOHNBIIICERNEZED 3,

LD 1 B & 3 EORBRAEMER L, 23°Ciz 13 b ABEEICRK - 2% DEE&EE Table 6
DX SITEBY, RICTEMBEOEHBILVD, 16 »ABROERENITI-0.3~-1.5%8TE B, CDERD
5, RFVUVREEERALEZ LD, THRIV—LVTEEEARBIINELEE, A7 v VA OB ER
TEHEETHESRBEINTD, BN - SHTOHERD > BRI BT 2 LBRMELNL D, FcH
A B R TIE, EMOEHMERE UTEA LIEWR D HRMARTELNEEL LN S,

AFVLASTORESOHE

ZOEBRTRAF VVAFOHEZ I TREAMEEINEV L &b b, RORSDFEANTHORZID

BELHE LT,
BT © 23mm
gl : 5mm
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Table7. 2 7 Y VA DOEIDEE
Effect of nail length.

ExS IR (mm)|Al £&EEEM(®) | K 7 RS (mm)|Al £&BEEN(S)
Sample Nail length| Al weight change Wood Nail length| Al weight change
THFR THF R 23
Agathis 23 —L15 Agathis Painted —0.67
e/ F THFR
Hinoki 3 —0.85 Agathis 5 —0.40

EAT 16 »RRAERICHK -7

Kept wet in room for 16 months,

BOHO—IciZ <4 v+ (72 VvBR) 28BFH Ui, AMETHF2EFLL, £/ +8A0E, 7
WIAEDERIZIIMM TEZ, 1 BHEORBRAOHIIZETH S, BET 16 » AMBEICR > HEOD
BEaR Table 7 DEBVTHBW, HOTHF RISV TRAE, EVHIVENTOHF AR
RED, =4 v P EBHLLGEHRSEE 20, L LTRTHRLARETREVWESKAZ S, T
N v BB L D THD, ROESTVWELOBRENMEI-0.17T%TH 5, TOREL
FHHT I EEDEEBRENC SO0 TIR, AROEFRBRENREEATICKS LHLEDEZ S HED
AN S AT EMNEZOND, —F, KTV ) - M EEOEEDORE LY T BT, Kfof
KOG ket y YBRORT Y VAR UOEBICHEABRONS E0H 5, ChiZAMOES &
HELTRALBENES, TORMMRECENI Y2 Y — MGEL, ABEW LN - THy VB LDE
BICA7-DDOBRREZEL OGNS, LB TRURENVEBEEEZECIKOVT LD, ¥y oFD
BaEPERITCLRIEETHA D,

CNETOEBRTEBEBET NV ISGLOBECKEBEELRIITCLSHL L ER -7, 2EHO
%ﬁ%ﬁw%ﬂ#%%é,%&K4ﬁvw@ﬁmk%mﬁﬁﬁ%¥%mﬁbﬁﬁf5oﬁm¢m#654
A VBERATRTNVE =Y AR, 188 27 YLV AMBLUCHKIDEVIEMI S 2Y, T I4&RT
WIZULRE, YTAY YA, YAV, GVERSLIVRIERTESRNENSDTH B, NaCl D
sk (53 g/D) 1 HaOa D/kiEHE (B g/l) RMA TiEHp (25°C) ik 2 BAEBEMIL, Vv Vil
BB TN A4 6063 H—0.83V, HH-0.20V, RFVLUMHN-0.09VTHI7, BRBEBL
&u,uUbKﬁNkﬁEﬂﬁw$wf%ﬁ®%i?5%ﬁ%if&D,ZEﬁ@ﬁEfu%ﬁomém
HEET 5,

$#4 A VIR 1 ppm BEOEETTVIGEOABEREITIVHNY, ElSELLTRELEE R
B B5DTHB, TVIAEDOBELAT VIV ZHOBBRICONT, KKHF L@ RKFTREZLTH
B, BLOKSHERFEKPTRTVI=VLOFBERT S LHEIN T ZPWIW,

5. FILIBGEOBEACRETHESEOS

BEgi s LTS EER, pH, HEIZIUHKMBEHERD B, 7TLVI480EaLoBES:
HErf, AT IME (ARAHMIENHESE) 2RA L,
i) & 60FE, O, BHORENI L TN,
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AR # < #k 1 100X75X12.5 mm
TN I44 0 15X60mm, EX 1 mm, ERE, 403 mm
EE, MR 23°C, 1148
B & ki AFUVVAL, BH2.3mm, EX 12mmicyl
BB NE : 8K (40 4 v ¥ 2388) 18%kh 100mé OfkEmDZ, 24BRENKIER
OLBAHEEAEBBIC L BILTABICED AgCl B4R, NaCliciE L, HEARKMERY/SD
TEDT,
pH ORIE : WAMBEIC BREEIN I mm BEOX 2517, Mk CHaR A2 Eo BEYic
L, #4 pH # 5 A& (Microelectrode ##4, MI-408, sEuiE% 0.4 mm) THE (Table 8 TAH
HHD)o @QEDLBARE—BDOY 7 BB THE (Table 8 THHED,
Uk iR - AR$F DN % 100°C T 10 BfEIE R L TR 12,
¥R % Table 8 ITRT®, HEMTHARZILZVOERAONIORKL, £hTholliEHEB
OHTOMBEOHEOEHEINE N, BEOERMBHBICITELIC L, TRV AHoHhIZ
2, ELOBRPZBVADBREBVREBTVELEDLDNE DL 550, HILYENDIEL TS,
NUADERMEA L TRERPRE B -T0IEEAONE D52, COBRIKDVTIRAHT
B 505, AMOMEHRAEXCT NV IEELOBEMICHIL ZHIRED, EILHOBE KL PHBK
SUBBBREORFREZL SN S,
£ROBEDOFERD—2IC L LEAHD pH 8L D B 5N 30, REREETRTVIEEDEA
& pH & OMICHRESBEFRESS SN0, RO pHIZREK 3 ~7 i IS, KEHH4~6I1TE
L, Table 8 OEREEIZIZ—FK LTS, T3 =9 a3 pH 4~ 8 OEF TEEL BB ATLER
ENTVS, EVIHENDH 20, CORBEHIERA A VOEET THREINPTOCEPEELL L,
pH DBMEVC EWERZ B SH/TRMEL A LIPEL, PROEMCHOEENI D XEHNELtL ]
BTHH. pH MY v YRROBAEBRMICK 5 TENT B T L IBBRICR~

6. PLIYy SOBARAMORERRL ZOWE

Fv VROEAEOREENNL, KGR~k S, LYy VBROAM LETIERES L URES
THb, AMIBEINTHIRVWES, Fig. 1 OX3RERBLETCAMEEE LT ROy V%
HRORETIBEICBOTEE TS L, 4y VHOMOTIZETZIBAOARMMBER LIC T Etb
B, COFHOBER, WHAMEETZHAT, RIFACHHMBE S - TUNSBARSREL,
ORTIEORHEBAT 2, COTHOEBICONTREBEDOATHEY, TEHEAETHLLEEZD
h3, TEMEERARKE ESRENDEEDPTBBERILERELETREELZ DD, BREBBREROM
a4 TRvhE, BEBEBMOBSL DL, TLIQSNTERBRET ST LB 3, —F,
7 v I VIRCTEESAM AT TEET 2 dDIOVTR, BEARDIIWY, BEOEERSHLHT
120, Fy U EORRED SIFRAERYIE H UIcEARD 2,

Yy VEEOR URESOBEDREL DN TIE, Hy vBERQLOT 2B L TKORA L RS
fTbh, AR UABSORLOEIABED bh, AMREX TEILONE LB, ¥y YBORL
REHEAD T VAML SN BAREEORERAREEDPTVEE LTS DL, OTFHBEEL, B
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Table 8. # & B o 7 » I & & B & &
Corrosion of aluminum alloy with various wood species.
Al & ; pH pH ,
Common name Scientific name Al Chloride (Wcﬁ) d g owde rO(Z:x- gga vity Hot water

corrosion | content surface) | traction) extractives
HE— Kapur Dryobalanops spp. 7.93 0.03 4,41 5.70 0. 60 2,37
AAVY Kamerere Eucalyptus deglupta 6.16 0.05 4,81 6.08 0. 45 0, 84
Axo— A5 VF Yellow Meranti Shorea spp. 6.13 0. 14 4,47 5,97 0.55 2.79
_vB w7 Perupok Lophopetalum spp. 5,90 0.00 5,01 6,00 0. 49 1.78
A—-3IFY7 Terminalia Terminalia spp. 5. 88 0.00 5.16 6.02 0.95 0.97
Za—F=F Y xn+ w b New Guinea Walnut |Dracontomelon spp. 5,63 0.00 4,88 6,14 0. 62 0. 62
AH ¥4 Bombay blackwood |Cassia Siamea 5.16 0.14 6.37 6.90 0.91 2,07
PTIVFarT Planchonella Planchonella spp. 4,92 0.00 4,87 6.21 0, 50 1.00
FVERE S A White Seraya Parashorea malaanonan 4,85 0.06 4,92 5,80 0.79 0, 47
+ b Nato Palaguium spp. 4,55 0.00 4,92 6,27 0.71 0. 66
z2vHY /0 Manggasinoro Shorea spp. 4,54 0.13 4,16 6.18 0. 47 0.90
N2 — Bayur Pterospermun spp. 4.52 0. 14 4.86 6.20 0. 36 0. 84
FITA AT /T White Meranti Shorea spp. 3.88 0.00 4,25 5.89 0. 67 0.78
HFY)—T oy F Canarium Canarium spp. 3.83 0.15 5.01 6.30 0,37 0.58
FA MLy FATVF Light Red Meranti |Shorea spp. 3.79 0.00 3.55 5,30 0. 36 0.88
TwwA v Keruing Dipterocarpus spp. 3.74 0.00 3.91 5.40 0.62 1,89
F5Y v Tarrietia Tarrietia spp. 3.51 0.00 4,28 6. 28 0., 47 0,99
YNHF—F—7 Silky oak Cardwellia sublimis 3.34 0.13 3.96 6.47 0,61 1,19
SR — Sepetir Sindora spp. 3.27 0.00 4,56 6.01 0. 54 0.96
vy F59 v Red Lauan Shorea negrosensis 3.20 0.00 3.78 5.75 0, 65 0.90
ANy ey Tenasserium Pine Pinus merkusii 3.02 0.00 3.79 5,61 0.91 9,97
TyNn4 Amberoi Pterocymbium beccarrii 2.63 0, 36 5. 36 5,55 0,37 0. 87
VISR Kempas Koompassia malaccensis 2,62 0,00 3.63 5.72 0.79 0. 47
z¥ER Mayapis Shorea Squamata 2,51 0.00 4,16 6. 22 0,39 1.53
VRV Rosewood Dalbergia cochinchinensis 2.45 0.06 4,56 5.29 0. 69 1,92
Y aFvz Pericopsis Pericopsis spp. 2.35 0.00 3.64 5.08 0, 68 2,03
b 7 B A I White Lauan Pentacme contorta 2.10 0.03 4,50 6.10 0.53 0.62
ag g Ebony Diospyros spp. 2,07 0.00 4,80 5,61 0.96 0.89
FLrvay Terentang Campnosperma spp. 1,94 0.00 4,52 6.61 0. 50 0.56
DN Jelutong Dyera spp. 1,89 0. 26 5,26 6.19 0. 35 1,98
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Table 1. (03%)

N AL pH pi B | sk
— % i U6 | Bt | ki Gt | Siecthe |

Common name Scientific name Al Chloride (Wood gow der ex- ! Hot water

corrosion | content surface) | traction) gravity jeXtractives
I Phdiek Anisoptera glabra 1,88 0.00 4,73 5,94 0.61 0.76
v Mango Mangifera spp. 1,85 0.00 5.03 6,31 0.70 0,93
ATNFLYT Sterculia Sterculia spp. 1.29 0.36 5.80 6,13 0.35 1.73
THF Agathis Agathis spp. 1.25 0,03 4,32 5.83 0.53 0.88
75 A4 Pulai Alstonia spp. 1,17 0.02 5.11 6. 10 0. 44 1.29
73 Ramin Gonystylus bancanus 0. 68 0.01 4,54 6,78 0. 60 0. 88
F Teak Tectona grandis 0, 60 0.00 4,82 5.95 0. 54 1,43
a—XxXv .y F Rosewood Dalbergia spp. 0. 40 0.15 4,50 5.31 0.92 1,96
~AUH Western Hemlock Tsuga hetrophylla 5.90 0.29 4,69 5. 60 0. 47 1. 16
<Ak Lawson cypress Chamaecyparis lawsoniana 5. 10 0.17 4,54 5,14 0.51 1,53
RA =2y Douglas fir Pseudotsuga menziesii 4,22 0.00 4, 14 5.39 0.57 1. 45
N4 e Yellow cypress Chamaecyparis nootkatensie 3. 63 0.08 4,93 6.19 0,48 1,83
=TT 5 - Noble Fir Abies procera 3,09 0.01 4,97 6. 04 0,51 1,30
a4 7T Sequoia Sequoia Sempervirens 2,93 0,03 4,19 6.20 0. 42 1,65
A b Sitka spruce Picea sitchensis 2. 06 0.00 4,38 5,70 0.43 2.20
75 w79 4—n+v +  Black walnut Juglans nigra 1.99 0,00 4,24 5,32 0. 62 2. 33
TIY A=Y African Padauk Pterocarpus soyauxii 4,35 0.00 4,84 6.08 0.70 0.96
B2l Sapele Entandrophragma cylindricum 4,32 0.06 4,77 6,09 0.72 1,03
457 Idewa Hoplormosia monophylla 3.37 0.00 3.85 5,95 0.90 0.75
A7 A Okoume Aucoumed Klaineana 3.37 ..00 4,46 6. 40 0. 48 0.59
TR Avodire Turraeanthus africanus 2,76 0.00 4,97 6. 24 0.55 0. 85
<al Makore Tieghemella hekelli 1.85 0.00 — 5.-30 0.67 1,35
A= Bubinga Guibourtia spp. 1,16 0.00 4,36 5. 50 0.92 0,58
AUV TH=Y Scotch pine Pinus sylvestris 4,54 0.06 4,42 5. 84 0. 54 3,29
==y Corean pine Pinus koraiensis 2,22 0.00 3,79 5,87 0. 42 3.17
FIOTEIA Y Radiata pine Pinus radiata 3. 66 0.08 4,37 5.50 0.58 1.15
AN s Balsa Ochroma pyramidale 3.50 0.73 4,71 5.82 0.16 0,37
Rz e Formosa cypress " |Chamaecyparis Jormosensis 1.98 0.11 5,32 5.38 0. 41 2,80
hF=e Japanese larch Larix Kaempferi 5.58 0.00 4,19 6.00 0. 60 2,93
e/ * Japanese cypress Chamaecyparis obtusa 3.96 0.16 5,52 5, 60 0.57 2,45

TUIEGEERMICAT v VAIITIEEL, 23°C T 11 A HEBICR -7,
Al alloy was nailed on a wood with stainless steel nails, The specimen was keept wet at 23°C for 11 months.
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Bz LZ LEBNEZ 5 5 7 8360, 5K LROKHERZTLENILN, COWHICRAT V2R
CHLD23oNTHE, 2DOLSICRURBIIK, EL, Bh, RESE, T3HIVIBERE
DERMGIN TV S, BERE(DEHA, RUHOATVWHEET I v VRO VAML SN
KHED, LORMMITENS, 2D EPD, RUBFOKAELTEEEREIVADITHAIY,

Yoy YROBREOEABFERGEIKLENSTE S, REEMOERTABERICHRTIKOBA
L, TOROERICE T, AMPEEL DELEZY 2BEKEDS b, BERKICAM ICEHRRIIICH
HK CRMERODH 0% LIEDOK) 28U, KO S hoEbiEld 3 N BAREDEK
B2125, &SI ORILMAMSEDIMICBET 3 1CHERELEE T, D5 ICAMIEERL D
BUEZG S LK - THILPIER 2 ICh LRBAHELICEDTE, KEAEEZAAKRBRETLENR
RBIEZANTERIEE, TALIALDOBEBSLNBNT LE 3, HikRAEBEKCIARSH
LLEEICRET S, Licd-ThRITERN XS, AMhoEEHRIESE LPTOROMELEIME, ¥
JUHEE TOHAFICELWY, BEBRKLETH S, TR LEAPHTENE, EtHoREEITEN
THEMTENS2 TS5, HEEEOREORI TRMELRABROHENHAS LT » s, &
CHORBULLEZD L, WEO/NSEBBEAER T IVREEEH -HFBINTHA 5, Rk
HEERTHE, BEINTVEEATIR, KIhURDATERT A LK), EL0E{HBRAL
RICEDHON, BLUTHLEL, BELVEBZ LT LR S, Lcd- THTERMEERL,
Yoy VEETEDLDN BB TRTRE LI S0, BKEARShRAMOERRICH~3 &,
+ o YROIEEOFHBSRO DR, BAMERINIBBIKETECLERLTVEEEIOND, L
DEIK, +y VHOBHAEDOREL RS SRETHOAMTOEIHE L FERKBOKSICET 2REIX
STAELEEING,

ERICENE, Ty YyBRORURPOAMORLRNY Y 3 vDa—F Vv S HEFALTHOFTRL
ZWOMT B E, BIZRURESOBERBILCHIZD ORI D 5, ot CHICEEKNED B4t T
Ron3B41, SVECRURELZ EHBEANBLTZ 0LEbNS, BERAEICKEARIE
SHELERL, Hov vBEAMEIOBMERT 2200V 2 F LYy — ORGP F7ava—F 4
Y7L RF v ZRUORNASS D, MEEHATHEIRIAENTES D,

# 3

ARRET DI H D TEEO RO IRERREOILHFREMIIRE, BHH "Ik, WE#HZ
RAFATES JUBAMRRIC, THERICY » vBROBRER LA Z RO 7 20 e BATIC R
DEERDLTHDTH 5B,
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Corrosion of Aluminum Alloy Attached to Wood.

Hiroto Imamura® and Makoto Kjcucar®

Summary

Sometimes it is reported that a window frame made of aluminum alloy corrodes in con-
tact with wood. Generally, the aluminum frame is attached to the wood by stainless steel
Phillips recessed head wood screw through the funnel shaped hole punched in the aluminum
frame. The corrosion occures mostly on imported wood that containes some chlorides pene-
trated during storage in sea water. The corrosion is found around the punched hole and
along the interior side edge of the aluminum frame (Fig. 1). At the first stage of corrosion,
transparent liquid appears with some bubbles if any, followed by white corrosion products.
The corrosin, in many cases, becomes noticeable within one or two years after the construc-
tion.

Experiments have been carried out in order to clarify the causal factors for the corro-
sion, Aluminum alloy plate was taken from the commercial aluminum frame, and two holes
were drilled. The plate was nailed to the wood with stainless steel nails (Fig. 2). Wood
powder was also used. The aluminum plate was immersed in the wood powder without a
stainless steel nail. The results are shown in Tables and Figures with some comments.

The corrosion of the aluminum alloy increases with the salt content in the wood, and
increases when the aluminum alloy is in contact with copper or stainless steel that are
nobler than it. When the nail hole in the wood is filled with silicone resin elastic sealant
in order to insulate the aluminum alloy, the stainless steel and the wood, the corrosion
decreases.

A difference was found in the amount of corrosion of the aluminum alloy between the
wood species with small amount of the chloride. The relationship, however, can not be
found between the amount of the corrosion and the any of the factors such as pH, specific
gravity and amount of hot water extractives.

Important facts were obtained on the wood that caused the corrosion of the aluminum
frame actually used : High chloride content was measured around the screw hole of the wood
(Agathis) where the heavy corrosion of the aluminum frame occured. This suggests that
the chloride migrates as the water moves in the wood. The pH of the wood also seems to
change with the amount of chloride and corrosion products.

Stress and crevice are also favorable factors for the corrosion, besides water, chloride
and nobler metals. Stress corrosion probably happens around the punched hole of the alu-
minum frame, because strain has been induced by press punching and stress is produced by
screwing. Crevice corrosin probably happens also at the slits between the head of the
screw and aluminum frame, and between the wood and the interior side edge of the alumi-
num frame.
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