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A Quantitative Analysis of
Copper— Alloy by SIMS

Naohiko Yamauchi Shozo Tamaki
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With an intention of developing a quantification method in SIMS, a quantitative calculation
of concentrations based on the local thermodynamic eqilibrium plasma model was tried
to a copper alloy of known composition. A total error for most of the constituents was
small when the sample was bomberded with oxygen ions. Concentration calculation at
separated secondary-ion energy showed that ions of high energies should be used in the
LTE-quantifications of copper alloys. When the parameters of measurements and calculations
were best selected, the calculated concentrations were of the same order of magnitude compared

the specified ones except for the heavy elements.
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Si 0.0246

Mn 0.0188

Fe 0.494

Ni 0.470

Zn 2.43

Sn 3.84

Ph 0.799
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Composition of CKD319 alloy, calculated

concentrations and error facter
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(at%) (at%) (at%)
Al 0.153 0.155 0.843
Si 0.0246 0.0252 2.43
Mn 0.0188 0.0266 41.0
Fe 0.494 0.646 30.8
Ni 0.470 0.0841 —82.1
Zn 2.43 7.08 191.6
Sn 3.84 0.189 —95.1
Pb 0.799 0.0192 —97.6
R*=6.47
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Improvement of Tarnishing and Corrosion Properties

of Cu-Zn Alloys by Electvopolishing

A L—* WAz

Motoya Matsumoto Naohiko Yamauchi
B
Naoya Fujita

(19944104318 &)

Improvement of tarnishing and corrosion properties of Cu-Zn and Cu-Zn-Al alloys was

tried by electropolishing in the binary HsP0./CrOs type bath. Compared with buff-polished

alloys, the electropolished ones showed reduced tarnishing both in an ammonia vapor and

in an oxidizing atmosphere at high temperatures.

corrosion less than that of the former.

In a salt-spray test, the latter showed

A compound coating film formed from CrQOs and HsPO., which was found with XPS on

the latter, seems to protect the alloy surfaces from tarnishing and corrosion formation. It

was also found that the electropolishing followed by heating at 200~300C in oxidizing

atmosphere results in further improvement of tarnishing and corrosion properties of the

Cu-Zn alloy.
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Inverse Shape Memory Effect of Cu-Zn-Al Alloy
by Constraint Aging

HeH Al e HI*

Naoya Fujita Yuko Hanatate
(1994%10A318 %%)

Inverse shape memory effect is spontaneous shape changes of Cu-Zn-Al alloys. The alloys
show the other spontaneous shape changes which are shape memory effect and high
temperature shape change.

In this report, it has been studied that constraint aging conditions had influenced magnitude
of the spontaneous shape change, A#:, for inverse shape memory effect. The results are
summarized as follows : The rise of the constraint aging temperature Tc, from Ar to about
500K, increased A#i. But, at the higher temperature, A8, decreased in the long constraint
aging time te. The rise of the deformation temperature Ta, from Ar to T, decreased A
6:. The specimens, which had large A8 by pat costraint aging. showed two type spontaneous
shape changes as inverse shape memory effect.
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Spontaneous shape changes of specimens, which had
been constraint aged after deforming, and, as
references, which had been only deformed, on heating.
The constraint aging had been done under conditions
which had been the deformation temperature Ta=77K,
the constraint aging time t.=10%, the constraint aging
temperature Ta=77K, 340K and 500K. In the case of
only deformation, the temperature had been 77K, 340K
and S500K.
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Influences of Ta on the shapes (fo) at room
temperature after constraint aging, and on the
magnitude (A6:) of spontaneous shape changes as
inverse shape memory effect.
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The Effect of the Interrupted Quenching on the
Spontaneous Shape Change in a Cu-Zn-Al Alloy

fear. HI* wH o Emr

Yitko Hanatate Naoya Fujita

(199441041318 -=<z#f)

The sheet of a Cu-26.8Zn-3.8Al (mass%) alloy was quenched from 1130K into oil or water
bath at various temperatures (273-463K) , followed by re-quenching into iced water kept
at 273K. The sheet after being aged for 7.2 X 10°s at 290K, was bent at 290K.

The spontaneous shape change behavior of the sheet during thermal cycle between 290K
and 973K was measured.

The results were summarized as follows.

For the interrupted quenching at above 370K, the shape change by the shape memory
effect was observed. However at below 370K, the shape change by the shape memory effect
disappeared because of the stabilization of martensite.

Both the shape change by the inverse shape memory effect and the high temperature
shape change appeared regardless of the interrupted quenching temperature.

It was noticed that in the surface of the alloy showing high temperature shape change,
the swelling or the stepping appeared at the vicinity of grain boundary.

| o= A P EIERER T, AREIR AR L CERILY
’ = B hia b, B BB AROMBOMEE L 5
it (3 B MBUE D S OKAO G L 2o ik, AR THRECEERIL D ELREL Y,
s A i L 72 Cu-26Zn-4Al1 (mass%) %75, #1650— 20, HPARIER RN SRk B & A, i
1050K e BEEU 2 50T DI ER « (I A 7L itfE 2 SN BRIEIE - BRI O AR SR A L BB 2 R T
BT, BRLERIAREEH A T 2 2 2 v 7o IS KGR R R & AR AR L & DBLEIZ D
L Lzey, ok ei s st 4 7543 CTLRETERITVCEIEL TE LA TH DY,
e BRRIE S L RIS T 2RI R RET S — ), LT A P EERES SR & D) v Cu-Zn-
kB A INEBRYIKEL LM EGT ﬂ—\‘fmmﬁ ALR RIS EIs BV TE, B M S DRI IE DA
KB G I S T IO BLL, ITEIEF DR b w HZ K - T f}ﬂkéﬂ‘tﬂﬁﬁﬂ%@ LODOSEHRIZ E THEE N
i N FiLd ) LRS- IohiD, B4 7Ll Y, v bwaenT 4 b ouE b BRICcEL TS
DIz L L 5 THRERL R KT 2R NS S 2 COBGEH L ZILTET DY,
LSz Y, FTABIIBVTE, oL T 4 FERERE
$ 72, BAHFEES S BB HKRIZE 2 A TIMAR LR %tmﬁ&i@%%-)ﬁL”. B IR & O BB BEERBE
DO T LR E M2 288, e T W AUEEEHIL 7268220 C, ZinTEBAEZE 2

72t B - GHIDOBT A 702 E L L) HEERKE
* MPEHERTE S le bR e LS LR 48K, HbhY THERIUNEEI L T



18
AMZIEZHHLVCRHRSELATOTHET 5,
2, KESILURBFH*

EEBIZHG O, el o8, #iNs L
07w~;ﬁ4¢m»éo@LﬁAL.iTa%&%%
P I L) ERBEE AL, 2 5IC ZnHRAD
ﬂ&ﬁ—myéofuku F11300K DL AF TRIGERS
LIzl THERL 72, EHL-AEEH1100K THE
e, [l THIB.6 X 10 s D) — L BEsi 2 i L 72 1%, #
HRHE ROV &2 1T - 72, ZO0t%, # 5 L OELBIEAR
2L 2. Immic L, 1H8.0mm, E265mmizyih i}
Lzboxidlbive L, 70, MGHICEBEEL7
7 X258 hrid: (ICPA) (L) itk 2
A, Zn»i26.8, Alh3.8mass% Th - 72,

AEBRIAEL 72RO BRI LI T N & ) TH B,
FLEIK R & 8 BB O 1130KIZ Ak, 3 X 10%s 4% L
72k, TOWNEREEIZEOE L 2B AIUREICBEAILL, #
D% TO0sHEF % U 2T3K DRl frsskok iz Zun L 72,
F—BROMEEBEANE L TI3KRP B 3l A 72,
FEECBE ALIE290K D i TT . 2X 103 /845 L 72 1%, 290K
DKPT, R RT L ) A e A H TR A AL
HEL 72,

ZDk, LM R THRENZ SE#EL, iR —
FioqBD—im & W LT, #1100K!Z 858 L 72 Ll
DFERGFRIZIET - LHT 28128, #0.85K/ sh
Pk (HH) MEET290K (£ik) » H973K E TH#
FA I NEEZ 1 ZOMBORKEOQRENTERAE LY
KE TS B L 22T L AR ) B )

LY MR WET B kT bk W%Lﬁ
7z, FiTEK S 5 S MBEEZIZIE, R FILE

ﬁﬂﬁ%%mhﬁ;Ut%uWﬁémwt.mmﬁ%m
BB H7: o TOWRIIZ 77— P& AL 72, B
FORBKOKE 213, WG 1~ 385 57530
AL TH -7,

1. XBRER

K 11E, 1130K 5 kv D E I B ATLL 72 s
fR&H & L T403Knid (K1 (a)) & & 345Kk
(1 (b)) i2BEALTE 273KIZHBEAILL, 290K
THUFER 2L 225 oD, Fill 973K 2+
A 7NEZNEZ 2B EDBIRERE#H LT L 2LoT
H5, HEIEIKEI R AETRL L DT, L
DMK DGEE 0L LT B

¥, B A 7L OMBGHREDZEE I OV
N5k, 403KICFEEREALLL 7o iR o R & iz, =

DEFEIZKBN S L5 Z MO KS L I Irh' 2 b,
#1350K 7 & DO B B Tz 862 ), #500K £ T

(b) 345 K
100}
0
4
Al
~ (a) 403 K
= <

¥ 90 >—<€

] ] | | |

0
300 500 700 900 1100
= E (K)

(1 1130K#4 (a) 403K, (b) 345KIZZunt%, X 512273K
(TR L 290K T F L 22 45 2 138 290K - 973K
DI 2 B 4 7 0PI BT 5 FLRIVFZIRL

Spontaneous shape changes of specimens bent at 290K

after being quenched from 1130K into (a) 403K

(b) 345K, followed by re-quenching into 273K, during
two heat cycles between 290K and 973K.
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On the Formatin of the Hollow Space in the
Sintering Process of the Ti Powder Compact

Containing a Ni Plate
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Toshiyuki Fujii Egi Tsuwji
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Using Ti powder and Ni plate of 8mm in diameter and 0.3mm thick, the process to form

a hollow space inner sintered body has been investigated.

The Ni plate was placed in a vicinity of center of the green powder compact which consists

of Ti powder.

The influence of the compacting pressure and /or the sintering temperature on the formation

of a hollow space were measured.

The results were summarized as follows.

In heating beyond the eutectic reaction temperature of Ti-Ni binary phase diagram, a

little layer of clearance appeared along Ti powder-Ni plate interface regardless of the

compacting pressure. In a further raising in temperature, a cylindrical hollow space of

about 8mm in diameter was formed inner sintered Ti body as a result of disappearance

of Ni plate.

The temperature required to form a hollow space decreased with increasing the compacting

pressure. The height of a cylindrical hollow space was depended on the compacting pressure,

but not the heating temperature. The higher the temperature, the lower the height.

The inner surface constructing a hollow space became smoothened as the height of a

hollow space decreased.
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