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To study the aluminium diffusion coating of copper, pure copper plates were

calorized by a conventional pack cementation method using a Fe-509% Al alloy powder

as a source of aluminium,

A thin layer of ¢~Cu was formed on the copper substrate, followed by a thick

a—Cu+ys (CugAly) eutectoid layer with floating «~Cu particles, and y, particlds
near the surface of the diffusion layer. The Fe-509Al alloy powders adhere to the

sample and are embedded into the diffusion layer.

Oxidation test of the calorized copper shows that the aluminium diffusion coating

used improves the oxidation resistance of copper, even by a lowest temperature and

a shortest time coating studied.
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Tablel Diffraction conditions for the iden-
tification of the alloy layer of the
aluminium diffusion-coated copper
and the oxide on the oxidized

samples.
X-ray Cu—Ka, 1=1,54178 A
Filter Ni
Slit 1°—0.,15mm—1°
Tube Voltage 30 kV
Tube Current 10 mA
High Voltage 1150 kV
Scan Speed 1/2° /min
Chart Speed 20mm/min
Scan Angle 20° —80°
Full Scale 1000—4000 cps
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Photo. 1 Surface appearances of the samples.
(x0.8)
(a) before aluminium diffusion coat-
ing
(b) 993 K, 2.5 h
(c) 1038 K, 2.5 h
(d) 1088 K, 2.5 h
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Fig. 1 Time dependences of the mass gain
by the aluminium diffusion coating
for various temperatures.
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Table 2 Variation of the mass gain by the
aluminium diffusion coating (mg-
cm2) with time (h) for various
temperature (K).

Temp. mass gain ‘ Temp. mass gain
993 183 ¢ 042 l 1088 61,5¢ 0-38
|
1008 19.7¢ 0.5 ‘ 1138 | 102.5¢ -2
1038 34.1¢94 | 1188 | 138.2¢0.28
1058 | 40.6¢ %40 | 1238 | 196.7¢ 0.2
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Table 3 Variation of the mass gain by the
aluminium diffusion coating (mg-
cm2) with time (h) for various
temperature (K), taking a heating
and a cooling into account,

Temp. mass gain ‘ Temp. mass gain
993 8.3t 07 | 1088 30.7¢ 9.5
1008 10.4¢ 97 | 138 45,5 ¢ 048
1038 15.7¢ 970 | 1188 55,2 ¢ 0-60
1058 17.6¢ 0-64 1238 82.3¢ 0.4
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Photo. 2 Structures of the alloy layer formed
on pure copper. Aluminium diffu-
sion coating is performed at (a)
993 K, (b) and (¢) 1088 K for 5 h.
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Table4 Variation of the decrease in thick-
ness of the copper substrate (pm)
with time (h).

Temp. thickness
993 17.8¢ 107
1008 - 35.3¢ 0.8
1038 69.9¢ 0-66
1058 78.9 ¢ 053
1088 97.3¢ 0.78
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Fig. 2 Hardness distributions across the alloy
layer formed on the aluminium dif-
fusion coated copper. The coating is
performed at 993 K and 1088 K for
5 h. The hardness is measured by a
conventional microvickers hardness
tester with a 25 g load.

a—Cu TEPCEL LD, a—Cu-t+rs B TIZ100~
200kg-mm? @ HHHET X5 DT B, a—Cutr,
fEIBP D a—Cu K T13110~140kg- mm=2, KED 7,
B F13350~400kg- mm2 D E AT L7z,
3. 3 WEEERbk

TV = A BB & i O TS R B
ZHNB eI, AR E T3 KTREMNARL, S0
EEECEBI L. BO kR4 Fig 31TRY.
MFRICIZ R O 7o DICHSRIC DN T DR R S RT. #li
SOESIC I RBEMEGI X 0 ZFHic REAa0B/ L
JERRE N, - AT BRI O, 308FRIRICIE 60
mg-cm? ORILIBEEIRT. T = v L EE
LSRR O BAICE, IR OREE & i L
TWBPPICERBMAEYD, 1008 NE BT
AT NOMAHAM OB EICE 10mg-cm™? BED
BEEEINTEE. Uo7, WICAEROFEER
WTT VS =Y MBI, KR - SRR
BICEVTSZ, ZOMGRBIMEAEETE S,
Photo. 3 ICig{ti DR ORI ERT. (@)1,
WO OHEEO 173K, 30 hEBE AR O DT H
D, MENC X DEREICBEDA - 1z BAOER{LIE
BEh, BIWorEEREEsNs. ()L, 993K,
7.5 h 0TI =0 A B ELESE O 1173 K,
109 hEBR BB ORRITH 5. c oRkT, EFiCE
WRILIDBTER I N TN B0, BIGOHEHIIEE A
ERS I, :
TN =Y LLEERE U BkiA 1273 K TR
BIMAUIBEICE, BEICHE r-ALOs EAE



78 T3

30

e~ pure Cu
-o- 993x25
-4 993x 5
-~ 993x 7.5
o
-0-

N
o

993x 10
1238x 10

Mass gain / mg.cm?

0 50 100 150

Time /h
Fig. 3 Time dependences of the mass gain
by the oxidation for a plain copper
and the aluminium diffusion coated
copper.

Photo. 3 Surface appearances of the sample
oxidized at 1173 K. (x0.8)
(a) plain copper after 30h
(b) aluminium diffusion coated
copper (993 K. 7.5 h) after 109 h
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