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Galvanic Corrosion of Aluminium Alloys on Steel
Can Body in the Healthy Drink.

Hideo Ito, Shin Tsuchida,
Yasuhiro Fukuda and Zen-ichi Tanabe

Aluminium easy-open end (EQE) is commercially used not only for aluminium DI cans but also
for steel cans. However, contents in the can, which contain some chloride ion, have to be restricted
in the case of aluminium EQE with the steel body because of galvanic corrosion.

The purpose of this study is to improve the galvanic corrosion resistance of aluminium EOE with
the steel body. Galvanic current was measured between aluminium EOE and steel can body in the

healthy drink containing 600 ppm ClI-.

From the results, it is expected that galvanic corrosion resistance is able to be improved by the
increasing of Cu contents in Al—Mn—Mg alloys and Al— Mg alloys, which have pitting potentials
higher than the corrosion potential of the steel can body.

1. #&
O TR o=k —, RIS T, #HrLwy 4 7ok
ke U CTHR A M2 2 BESEOERAZE L v, 25
DEERREOEN 1S ,ALLT%W zﬁa%ﬁ % & AT
NI ATHRBERG L2002, D YDBEDNESEA 4
&ﬁ%%#%infwéo:nb%ﬁmiéﬁiz%—
W E 7Y X ENMAEEHP R LT 55, 7%
BB DM R B OB U DORIE S - T, BEIrH e
W EEDREFL T =7 0% (Easy Open End, LI
T, EOELWEELT 2) OBIRAHIHEN TV S

m

LoL, ThHIi=vraégld, BEA 420D
TUAT EERETAHEAICHAT 25AI23ILED
gD H Y, B, 2F—nmIic T s = 2EOE%

AT ST =y 7 BTNy
DEEAEL B U B DT, NEWMBICHI %S 5179,
LERELZY CI2IE, TLI=Y 20 AEME 5

a0 g D

« 33 Ay ﬁli/xf;“fm A ie (IEHIGLE10H16H,
B - W) T—EkgE R

e FEWIRTSEAT /r‘JefMHUF/Ln

ek SO 7 ATEY 58 5

S AF =MD — FHHL A K E T IUS E D,
Horst 13, 7Y X EH & 508244 NDEOE4 Flvs /<
7T A+ &4Tv, EOED HliLs LI N nia s
A A BREATI00ppm UL FI2 70 3 & BBUC kI ¢ 70 B &k
’\/C‘«‘Z)Z)o

FHTE, ZNEILERDOTC, T4 7Y —2F
— W (TES) Il EDHNIN=y 7 v an—2 5 > hiie
DIZCWT N =7 264E0ENB® 45 L, WA
EMMTAED B AF7 Al—=Mn— Mg &4 10 ILaB s Lo
SELHCuRFMLTY, #S=y 7 an—v g
DO E AL, 9 TEOEE L T4 =
L 7z,

2. ¥ B H &
2.1 M
B DALE RS B U2 % Table 1 (2574,
EEARUVBIIN00RZESE, 24C) i5052{§;§;\75_f’\—
L, WINLILEERN 2 LR S5 72002 Cu %50
L7o&eThd, £72, EOEHAS & LTIE( Hwvbsih



56 T X B & B B B April 1987
Table 1 Chemical compositions and mechanical properties of specimens.
Chemical composition (wt.%) Mechanical properties
Alloy Yield strength Tensile Elongation Heig.ht of

Cu Mn Mg Cr [0.2% offset] strength earing

(kgf/mm?) (kgf/mm?) (%) (mm)

A 0.40 0.80 1.10 0.00 24.3 25.2 2 2.6
B 0.80 0.80 1.10 0.00 28.1 28.8 3 3.0
C 0.40 0.00 2.50 0.20 33.2 35.5 6 2.6
5052 0.00 0.04 2.50 0.20 28.7 31.4 6 3.8
5082 0.00 0.10 4.50 0.08 35.4 40.1 7 4.5

Table 2 Aluminium EOE coating.

Vehicle type Vinyl Organosol Epoxy Phenolic

Film weight (Dry) 120+ 5 mg/dm? 60+ 5 mg/dm?

Application Bar coater Bar coater

Baking 2007C X 10min 205°C X 10min

Fig. 1 Cross section of score line.
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Fig. 2 Corrosition potential in 600ppm Cl-, pH3.3
(25C, —500mmHg).
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Fig. 10 Aluminium EOE after immersion test in the solution 600ppm Cl-, pH3.3 (25C X 12 weeks).

Table 3 Mechanical properties and rivet formability after baking treatment (205°C X 10min)

Mechanical properties Rivet formability® (%)
Alloy Yield strength Tensile Bl . Erichsen Coining reduction in thickness
ongation
[0.29% offset] strength value
(kgf/mm?) (kgf/mm?) %) (mm) 37.5% 42% 46% 50%
A 23.1 28.1 8 5.2 0 100 100 100
B 28.0 33.5 10 5.0 0 80~90 95~100 100
C 32.3 37.4 8 4.8 0 30~40 80~90 100
5062 25.4 29.2 8 4.9 0 70~95 100 100
5082 31.0 37.9 9 5.3 0 40~60 100 100

1 Proportion of no necking and cracking in rivet forming
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Some Investigations on Adsorption/Desorption Phenomena
of Organic Gases on Hydrophilic Coating Containing

Alkaline Silicate

Yoshifumi Hasegawa, Masao Nishino and Masaya Imai

Adsorption and desorption phenomena of organic gases on hydrophilic coating containing alkaline
silicate were investigated by means of gas chromatography.

The results obtained were as follows;

(1) The hydrophilic coating containing alkaline silicate adsorbed formaldehyde and acetone gases

but did not adsorb lower hydrocarbons.

(2) The organic compounds adsorbed on the coating were substituted by water. This reaction was

reversible.

(3) The adsorption of the coating for acetone gas was 2x1/dm? when the coating weight was 20

mg/m? as Si.

(4) Alkaline silicate in the coating was the main component having an effect on adsorption phe-

nomena.
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Table 1 Chemical compositions of substrate.

Element| Si | Fe | Cu | Mn | Mg | Cr | Zn | Ti | Al

wt.% 10.07[0.1610.02/0.12) — | — | — |0.08| Bal.
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Table 2 Compositions of paint.

Component Solid content (%) | Mixing ratio (vol.)
Polyacrylic acid 13 3
Alkaline silicate!? 21 7
Zirconium salt® 13 1

W Si0,/K20=3.0 (mol ratio)
@ (NHa)sZrOH(COs)s, This compound reacts as curing agent.

Table 3 Formula and coating weight of paint film.
(Mixing ratio . vol.)

Type 1I Type 1t
Coating Type 1 Non alkaline .
silicate coating Sllicate coating
Poly acrylic acid 3 3 —
Alkaline silicate 7 — 7
Zirconium salt 1 1 —
Deionized water 89 96 93
Coating weight | 20mg/m? as Si 0.lym 20mg/m? as Si

DIZOHTZ, Toh Y & A W% & £ 72 W Type
D) KT 7 4 B H Sk O #L (Type 1) o i
44 Table 3 |24 CHT,

BT, 2NHO T MBS C R—a2—FTHT L, &
SUPT200C X30secii#h L, EHIZT L r— 7B TR

CEREL 2,

ALY A BEE &t a—F 4> 7% (Type 1 &
OFHL) o St 2800 X el 728 25, Sik20
mg/m?E Gz, TLAN A BE? S vwa—F 4
7(Type 1) HHZ, ®IEFIBOERZES &, 100mg/m?
(BLZ0.1um) TH-72,

3. M OBE

3.1 fERA X

FHs[E U@IJ—IL“'@)UUP lFRAbKE, TALTE R
BENHEE ADWRIZHAT S Z 3L AT ALY
INLDEHET AR I N B2 L ) 2 2 E
T 5FE L LT Table 4 124817 72 &35 47 A & v 7z,

A VIZEBFDOTERMFOKRATH D, 74 213 EHM
EEETZTHY, FRATICHRTENBA A E Lz, #
A 3B TEMEDRAIHMEFAT 2H87 20N,

e ORKNLAES A THLRVLT LT FEE

%ﬁZW‘aATwéoﬁz 41I A3 ERRRC 2 —T 4

CWREET B I EDEZ S AN R O 2 T

5?{%/€d0£$ﬁzf%é 7775 I T KR
VRIS B ZADN, WD LD TH B,
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Table 4 Gases used in the experiment.

No. Gas Concentr'atmn Remark
or purity
Outdoor air
1 | inindustrial —_— Minatoku, Nagoya
area
5 Nitrogen | More than
gas 99.9%
N; gas was blown into 37% form-
5 Formaldehyde 001V /V% aldehyFle soluti?n to get dense gas.
/Nj gas Then it was diluted to 0.01% by
adding fresh Nz gas.
N3 gas was blown into pure aceton
4 Acetone 0.9V/ VY% (1iquid). to get dense gas. Ther.l it
/N2 gas was diluted to 0.9% by adding
fresh N> gas.
Mixture Gas composition (V/V%) Ethane
5 of lower : 1.05, Methane : 1.03, Propane :
hydrocarbon 1.06, Iso-butane : 1.05, N-butane :
gases 1.06, N3 : balance.

3.2 #HEMORER

HH 7 20 ECE, BEMETREO 2 7 o<}
757 GC=TARZFER LT, ZHEE L DOREEIC
BT, HEH O B 2 0RITEE £ LT ICR
~N5,

AN IR B OB & F RS 2 DIREUE
4 Table 5 |o7RY, M2 —F 4 > 7EHEE 7.5
dm? & L 72,

NENLET bR BLTENEE AL
{c24hr2 5 L7z, 78322033 —T 4 > JDKICH B
WS R ET L20, EBKPFELICA— S —T7 e —7F
LE—H—Hc24hriB3 - KEL 72, 2R3 R4S
2RFL 2 ERBRICOKIER, BIBIE A LIS, BEIEIT2
2i2FNFnshrd s Lz nThsb,

AALICBIT A BESIIEHEEERBENATHY,
7T AT OR - BUEOER (AM10: 00~PM 3 : 00,
”ﬁmt~wt SEXRETS% RH) & Uiz, 72, B
"""" 2F 720330 5 DAEHA A DREUL K

T HERKE
#b%ﬁ*%&ﬁo ﬁﬁmﬁﬁmfﬁhfwéhﬁf
2REANT, 2F 33 FHA EHHICERoOBILE %
ERAL 72, & Mi%+2cx&Mmmhm S E TIREIL
EHHA A A Sml &2 U TERERL 7,

HA K LTI, SRV 4 BN E E0REEC Fig.

WCRT A D ABRBICAN, BROEBILENICTC LY
BEIIC) Ky e —FTELL, BRNANTAZ LR

1/minTH L, B8 10minf g 4 L 72 %85
if@ﬂt,M%LTSMﬂﬁLKO%»MN$M5m1

A, A#E80T X30min NEkL,
e b2 sml #EmML,
INLDFETIRRL 2 2E, FhEFN sy 7 F A
SaEEFE LA ITTICEA L, AT
o | 77 7 OWGE &ML Table 7 12777,

3.3 BREREREE

W2 3, 4, 52T BRI R % Table
6 1R,

FHiIT I HE,

Inlet

Greaseless cock

Vessel
le—(pylex glass
$25x 70mm)

Ny .

<———Sample (panel)

~<——Greaseless cock

N2

Fig. 1 Vessel for extracting the gas evaporated from

2 ‘J’: JIAT - f“" the panel in Ns gas.
Table 5 Panels used for measurment of gas evolution.
Coating Panel preparation Exposure
Panel No. am?) Measurment
area (dm Pretreatment Coating Pre-rinse Gas Time
1 7.5 Chromate phosphate]  T'ype I no Gas 1 24hr Packed column
2 " i " 24hr no — "
3 " " " " Gas 1 Shr "
4 " " " " Gas 2 u n

10
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Table 6 Conditions of adsorption/desorption test and measurment of adsorption capacity.

Coating Panel preparation Adsorption/desorption test Adsorption capacity
Panel
area | pre. Measur- M - it
No. (dm?) Coating | Pre-rinse Gas Pre-rinse Gas easur- | Capacity
treatment ment ment (u1/dm?)
Chromate Sample Sample
5 3.6 Type 1 24hr 3.4.5 24hr 4
phosphate P holder holder 2
6 " " Type 11 " —_— n " " i 1than
7 " n Type 1t n — i I i I Morzthan
8 n " - . ” 3.4 " " n " Less than
(No coating) 1
Table 7 Conditions of gas chromatograph.
Analysis of gas evaporated Adsorption/desorption test of form-
Vi
Test i & P aldehyde, acetone and lower hydro- | Measurment of adsarption
from coated panel
carbon gases
Grass column
Column SUS tube 1D. 15¢ X 100mm

L.D. 34 3,000mm

Liquid phase

PEG—1500

supporter UNIPORT —B, Gaschro ind.
Column temp. Room temp. Room temp.
Carrier gas N, 30ml/min Nz, 30ml/min
Detector FID FID
Inlet temp. 100°C 100°C
e "

,é/\Z\}l/ 1, 3.2MENHBEH 24 hry B -

Elcft L7z, T4 bbb,
1ThD, ENENAR
o, $72, R4 FEHS

6lFa—7 4 >~ 7 Type
> 7 Type T, #N %
DHBEL T2, 2RI 8 1T
D, 7R3, B4 F
W RsERE I I B L 72

Foxnnfia—7
2€F VI3 5 X 90mm AF

—R AT T 77

Kk, A FIHEALL e 2 & 2 HED,

HEM IO BEAEL T2

AN SIEa—T 4 > 7 Type HognwZ L2l L7z, DT, A7 RELZTIT

3, 4, 5EMAVIIRBARR

Othh, »xn73Fa—74
A A4 FEWLIREREHEI

TRy —% B E TIREIL 72,
P RGERSHISE IS L 72, 2SR (2) A ZEiE RO RE

¥ U X —ARELTERERL LD, ERDTA
Imlz A 7wt 77 712FEAL, FIDHAOZELZH

IV EEs O A~ EENLTH NIR—=2F 4 RS £ TREL 72, ZORDFIDH
w7 REERR E 72 4 2 NERDEIE BT ADBBRE L2, £, TADE
. A D, FID A e Bl evwigais, EALR
4 v ZERIE3.6dm2y L7, & AR DEREAS A THBEMICRE I N EH LT,

oL, s 23 BkE (3) A#rABFEEDNE
RLF (RE15mmX100mm) ICFFAL 72, TR
Doy 7K H T LD ICES WL 2 IN—2 T4 SRS £ THIE

BIBEIZ D DWW, RIS~

2K L wl &AL, FID
Lz, =

L, KOFWESDITHUEL 2, FAZ7a= b 7T 7DME O¥ER MR L CFID M2 b L% % 5 £ THFID
&3 Table 7 12577, WHoBE & ANEERE LT,

(1) &S E REWEObRE 4) W EIE

B (FID)nBEEL2 T v 7TA—210 &), KREAHFD MABREDPEIL, 72 4 %A TEIRD()~3)niE
MBERAZPBEEINTVLNLE T, £4—7> BT 721, R—fEM T 2ADEAREE Imlr s 1
R 100C & L7z, AL pl 2% EBEAL CFIDH mlfElzsml F T3, BEL)~QDHMIEEIT- T
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4. EBRBERCEER

4.1 aA—F 45 Type 1 HSRETBHADPHR

WERER % Fig. 2 @)~®) 2R d, 7277 L4
DE—7 1405 613 Table 8 ISR TWEICHIET 5 L
Th b,

AL EHW A0 WEES T Fig. 2 ()~ () 7, Fig.
2@IIF7 A1 osnhTrarne b 77 LThS,, B—7
T RFICE N T BIHRIEKRER, ©—7 2, 3,
5, 6B B L IcEEN Ny 77T ) (Fig. 2
@) Tha, LT, Zhzids L ikl 2,

(1) AN 1 DMERHEIL Fig. 2 b) » o555
12, E—71~6d8THbNTWaA, Fig. 2 @&k
wdsrer—o1, 5, 63N g~ THE, —
FH, =72, 3dE—75, 60T B N RE A
* L, F£72, Hiloe—2745FEL 2, 321 EH
BEDTRTHE SN 7 4 > MR L 2B LRED%
BRI BV ORET A 2 e B DL, D
E—72, 3, 42ME»ORERERDOIREME LS B,
B, ¥—72, 3, 41cHETEMEIL, &#L T
SC=0(TAFEFHE, H20Er )R EW
I B B,

(2) 7R 2 DA,
TLEHBLTBY,
ZDFEEIZENZ EDGD D,

(3) »eAnN3 ik Fig. 22kl 72 & 9ic Fig. 2 (b) £ [7
— DG = Th b, KES I BEEMIE, KEAEEC
&0, BT 2%258ETL00 0 -7, 22T, TR
2 AV AoERR(Fig. 2 (e), ()2 HEI15 L,
298G — o DAL, SR NA P LETADREEL T
(ARAALAN

PLEnfER L), R, kEho> C=04#%2#
OB A FWAET DA, ZOWREWEIZ RIS &
M3 215 L3I0, 80C HKEAER LIS BV T itk
AET 26525,

4.2 aA—5«4 >4 Typel OEBE

IREANE RH A3, 4, 51085 L B A0kEE % Fig.
3ITRT,

(1) Fig. 3 @I 7 0T FAMRE L Ko AL &
DA L7288 TH D, ThbbhRLATATE FEEA
LTy FID B id A {bhiied 51, FotkzE Al
@) LR e~ 2B L Cvnd, ZoE—213
RIULTATE FIZHIET 230452 %,

(2) T bW RBEoRSE Fig. 3 (b) (2731
7z &9z, Fig. 3 (@) Bl TH » 72 LI LodERy &, A

Fig. 2(c) @) H 2 r7a<=t 7
KEEEED O—T 4 > 75137

3, 4ld, oSRSIZIEE L, RS XD ST A,
(3) s¢RN5EHFASIZEL LA Fig. 3 () »
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Table 8
Peak Material
1 metane, ethane, propane, butane
2 aldehydes
3 acetone
4 methyl-ethyl-ketone
5 methanol, benzene, phenol
6 ethanol, isopropano!

Laha Loz, EABELICHRHS A, BIIKkEEA
LTLFIDHANOBSTD NG w, 2D Ed D
AABNE RN BIZIIME R N L WEHE LD,

@) /AN 8RAAIRUAIZE L LHEFIZ Fig. 3
(D BEIHA EMFEENDE Z & RN —HNEim L T
Wwh, 2L, KOFBEACLVHL VYLD LD
T, HLEETIINEL THE2NTHA),

4.3 A—F 1T DRERE

WERER % Fig. 412779,

4.3.1 a—54>% Type I

PRENE DA AL BHG2EA, Fig. 4 (@iooRrL 2k
Js, ANE ARSIl FHzZ 5 LB SN Lo
WD A A L MG, EARES 3mliZ e b LG E
W—EE b, TOBEDT & b O G ) W E R
(LR, BUo s 4 2 1 30)12 FID #) 78.5X 1054V -sec
ST 5,

14 Vesecl38.2X10 5yl 7T F > 2/l L, 2
—F 4 > VO3 edmPThH LN T, a—T 4 71
dm?4 ) DT k> A ADWHERIZRDL IITHL B,

W =28.5X10°X8.2X1076/3.6

=2.0(yl/dm?2)

ez vz L 8 A4 Fig. 4 ) 5507025 &
A ZADFEARS M LEESEE - TE Y, *
72, G REIE1.0X 1054 Vesec ITT T » 7200 b, M %
FOTATH-> TLWBEENDEEIIBDTL v, Z
LHDEERIE, 4.2 L —BL 72,

4.3.2 a—5 4> Type II

ERI 6 DA A AIZKT B IESEREIT Table 6 2> & 4
LI EET ZHERS 2L TH LD w
Lz b,

4.3.3 a—F4 % Type Il

PRFRIT DH A 4T B4, Fig. 4 (¢) & Table
65T b MARERIL, FRAFEAESSMIIZEBW
THaids, BEEXKCENL T8, XEoaBRON
TlmbLKREY, Thbbh, TN )7 A BEEEMD S
HBHaA—T 4y TIIMEERET AT 2 i L,
IDTAA) T ABIERRELLR) T 7)) NEDES
Thbhba—T 4> I RIELNICEBL TR, 2L
IR T 2 L, R)T 72 ) NABOLOEILL &S T
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Retention time (min) Retention time (min) Retention time (min)
(d) Held in outdoor air for & hr after water (e) N, gas (f) Held in Ny gas for 5 hr after water
rinse (Panel 4)

rinse (Panel 3)

Fig. 2 Gas chromatograms of evaporated gas from hydrophilic coating containing alkaline silic,e\te;.
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FID intensity

FID intensity

=
G
5
k=
Q
Le.
Formaldehyde Acetone
/N2 gas 51, H0 14! Ho0 1l /M2 gas  H,0 14l H20 1y
] 1 1 1 ] | i 1
0 5 10 15 20 5 10 15
Time {min) Time (min)
(a) Adsorption/desorption of formaldehyde on hydrophilic coating (b) Adsorption/desorption of acetone on hydrophilic
containing alkaline silicate (Panel 5) coating containing alkaline silicate (Panel 5)
= ey
g g
€ £
=) Q
o e
Mixed lower Ace
Formaldehyde /\ Ha0 i
hydrocarbons  H20 1l /\Njgas Ho0 1yl /N2 gas =
1 1 Il 1 | |
0 5 0 5 0 5
Time (min) Time (min) Time {min)
{c) Adsorption/desorption of lower hydrocarbons (d) Adsorption/desorption of acetone and formaldehyde on chromate

on hydrophilic coating containing alkaline
silicate. (Panel 5)

phosphate conversion coating (Panel 8)

Fig. 3 Adsorption/desorption phenomena of various gases on hydrophilic coating containing alkaline

silicate or chromate phosphate conversion coating.
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{a) Hydrophilic coating containg alkaline silicate (Panel 5)

@———® Desorption
O~——0O Permeation

A4

1

2 3 4 5

Volume of injected acetone gas (ml)

(b) Chromate phosphate treatment (Panel 8)

I
*—=0

o0

Desorption

Permeation

—4

’//u/‘

r///#///A
oo —O—¢

1

(c)

2 3 4 5
Volume of injected acetone gas (mi)

Silicate coating (Type M) (Panel 7)

Fig. 4 Measurment of permeation and desorption of
acetone/Nz mixture gas (gas 4) on various
coating.
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Effect of Water Compositions on the Pitting Corrosion
of Copper Tubes in Hot Water Service

Takao Hamamoto, Masaki Kumagai
Kozo Kawano and Shigenori Yamauchi

Although copper tubes are used in hot water services with satisfactory results, a few leakage
troubles by pitting corrosion have been experienced. Previous studies on pitting corrosion failures
have shown that pitting corrosion type II was closely related to anion concentration such as SO%~
and HCOs3. Other investigation has revealed that residual chlorine (R - Cl) was likely to cause pitting
corrosion. Mutual relation between these two factors, however, has not been evaluated quantitatively.

The object of this work were to investigate the influence of SOZ"/HCO3 and R-Cl on pitting
corrosion of copper tubes, and to reveal the critical conditions to cause the pitting corrosion. Results
showed that pitting corrosion was likely to occur under high concentration of R-Cl, under high
ratio of SO?"/HCO3, and low water velocity.

It was summarized that pitting corrosion type II could suppressed under following conditions.
{1) to keep the concentration of R - Cl less than 0.25ppm
(2) to keep the ratio SOZ"/HCOs3 less than 0.5
(3) to increase the water velocity up to 0.5m/sec

_ = A F 2 (S077), /KA 4 > (CI") R E ki 4 4 > (HCO3)
’ = WERT 2L, ILAEREGERDO S KEDEHEL T
$HAE I, ii']'f‘%‘ﬁi M, ROBTHICENL TS D SOF R CI 2% <, HCO3 Hid7e v 2 & 9% k- FLn B2,
Ehh, WBHECIL(FEREI TS, L2rL, £9D

ZOKE LRI, B L I BREEE O L I
BRI S NBEHIC S »C, MTED 2 HENEISILEE BL, ZhbEMAILAEMICE TERSEH L

AL, WEBRCELIHELIP L, Z0ILAHRNR #1739 Fig. 2 13:BF D FAEEF H 5 S0+ HCOs nE
EIS, WEIEODH S = EATRERD SR L L ST ppgm 2y 0Th B, 0L IS ILRREN DI
X 7=, WARISO4E A & BERISOAEIT b7z » T it gz L 72

CBAEED, L2, Type I BOILENRERK umber surveyed

% ESEFE R S L C Fig. Lm0, Jed sz, 1
B LN RS 7 HEBLE & eI L, S0
BATRRREEIC % kBT CIC SIS B 0 T 1),
L WHIREOH B Z b b, MEOE N, &
K bEHE S B KEOBE NI H B EE L bNE, ¥
Bbb, WEOBEICEL BT D EE L LIS

* H2CEMPERN AT e RIS (1986 11A 7 H, H - BURER)

TR R Fig. 1 Number of pitting corrosion type II in copper tubes
ST R AT 4 8 4 LT 4E 30 surveyed by S.L.M.V
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° FUTLERRNTSZ 2L D, SO EHCOs o (L
% o o d ° T, Zol®EE TP, &L SOF/HCOs &b
“Té: Y. . ./ i T)’EO SIEMICL.0ICFHA L 72, B@IEFIZ 0 ~2.5ppm
% «° ° . TR ilOppmk 0B &0 NZEEER A A R WGAR,
e *© fﬂnuw IMEIL60C T, REMMIZ6» A Th D, L
201 ../ Free from pitting corrosion 7] LRGN RA L C Table 112 2Rl
o g 22 ¥ &
oo:}’ ° _ o AR, LA BT R P B L 7z iR KL — 7 s
O 4
S | Zo R A SN
. /Do 1 1 - FEEICTIT 72, ZOERK % Fig. 312777,
0 20 40 60 80 Table 1 Test conditions
HCO3 (ppm)
Fig. 2 Effect of SO~ and HCO3 concentration on pitting material JIS H3300 C1220 T—H
corrosion. Test specimen $28.58X10.89, $22.22
size (mm) ) T )
t0.81, ¢15.88Xt0.71
17 A L —-/"\ N w7 SN LA A
SRBOTWI SN B D TEC, HISh i) T ormcor To5 1o 1o
TLTWbONEREEZ LbNb, R-Clomgizis Lt Tl W
fe A ) SO /HCOT B R FET 2 & ) #eil ater R-Clpm) [0 025 0% 10, 25
DAL B composition | Dissolved oxygen (ppm) | 10
AHFFRIC BT, kR ToFLER AR RITTSOT, pH 7
HCOs e R-ClOEBEEM L2295 2 LI Velocity (m/sec)® 0.3, 0.5, 1.0, 1.5, 3.4
- 3 B ) B
OF /HCO3 k& R-ClovBfRIc B W TIHLE R AR T £ ¥ Temperature (C) 60
foﬁw:‘i”é?_ LEHWE L,
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I Test water ; Synthetic tap water of Kanamachi (Tokyo)

2. & B F &
2.1 HBREM
HEREE, D A BRI B SR REE (JIS H 3300 C 1220

T—H)T, WEEZEZ B2 EL", 3/4 RUF1/2"
(WTNLHABEMS A7) O3MIEEZ AV, SERE

NHE 213300mm & L 72, vz EAESO 10ppm, HCOs

10ppm, CI” 7ppm & HBEHKEKT, ZIUZEKE

(SO%™ : 50ppm, HCO3
Velocity is changed by tube size under constant amount of

2)

water flow

: 30ppm, CI™ : 30ppm)

Tank of tap water
from Nagoya city

Tank for mixing
sodium salts

0]
. s
Test specimens M

]

)

Water analysis section

Controter and
recorder

Heater

=)

Tank (SUS 304)
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Cl electrolyzing cell

Fig. 3 Schematic diagram of flow loop in the corrosion test equipment.
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T T T T T T T T T T T T T T T
8027 /HCO3 1.67, temperature 60°C, velocity 1.0m/sec
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e R
» 2001 Vo
> v\
E Y
% 1o0f 1
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06
Q(/! | ! I | | | I I I | L | I 1 | ! L
0 50 100 150
Time (day)
Fig. 4 Potential change with the time in test solution of R-Cl 0.5ppm and 2.5ppm.
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Development of CAD System for Extrusion Dies

Mitsuo Abo, Akio Kikuchi and Tsuguo Ieda

Original CAD System for aluminium extrusion dies has been developed by Sumitomo Light Metal
Industries, Ltd. This paper describes an outline of this CAD system.

This CAD system which possesses quick response, using a 32-bit super mini-computer and an
interactive graphic display, provides cross-sectional figures of the required extrusion-profiles, de-
signs a plan of the flat faced extrusion die or porthole one, produces drawing of dies and supplies
tool path data for NC machines (wire spark erosion and EDM electrode).

Even a not so skillful designer may produce a well-designed plan of extrusion die in a short time

by using this CAD system.

About 50 percent of manpower of designing was saved in our plant.
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A Comparison of Strip Crown Change in Hot Rolling
between Aluminium and Steel

Akio Sugie, Hiroshi Kimura, Masanori Ogura,
Takeshi Masui and Toshiji Takigawa

Strip crown control range of VC (Variable Crown) roll system and roll bending system on the
aluminium hot finishing tandem mill is compared with the range on the steel hot finishing tan-
dem mill. And a few experiments on the effect of some features of aluminium hot rolling on crown
control capacity are performed on the test mill.

Results obtained are as follows:

(1) Independent of the crown control equipments, “imprinting ratio” ¢ (the influence coefficient
of calculated strip crown under uniform force distribution on actual strip crown) on hot rolled alu-
minium strip is much smaller than ¢ on hot rolled steel strip. {(Al: £=0.1~0.2 ; Steel: £=02~0.5).

(2) 1t depends on the material flow in the direction of strip width during rolling, i.e., “plastic
flow coefficient” ¢ (the influence coefficient of strip crown change on strip shape change) on alu-
minium strip is greater than & on steel strip.

(3) Strip crown control range becomes smaller as (D) strip tension is lower, @ coefficient of
friction is smaller and @ edge lamination exists.
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Recent Situation of Rare Earths

Katsuhisa Itoh and Eiji Nakamura

This review describes briefly the fundamental properties, occurrence, minerals and ores, resources,

Japanese feedstock situation, separation and purification, and production of compounds and metals

of the rare earths. The review also discusses some of their applications in today’s technology. Par-

ticular attention is paid to the recent metal production processes and newly developed high-tech

applications.
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Recent Development in Aluminum Fin Stocks for
Air Conditioners

Tadashi Nosetani, Toshinori Maeda, Yoshio Takeshima
Takehiro Chinen, Masao Nishino and Tsutomu Moriyama

Recent contributors for material and energy saving in the heat exchangers using aluminum plate
fins and copper tubes are thin gauge fins with high strength and hydrophilic treated fins.

(1) In accordance with customers preference to the thinner gauge fin stocks with less than 0.115
mm, particularly for the ironing process, newly developed fin stocks, MF03, present a steady im-
provement in the collar formation characteristics.

(2) Our new type hydrophilic treated fin stocks, CC331, without any addition of colloidal silica
thoroughly relieve the wear problem of die, punch and other forming tools from the customers

using the conventinal hydrophilic fins with the colloidal silica.
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