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Effect of Additional Elements on the Cast Structure
in a Cu-13.59A1-3.0%Ni High Damping Cast Alloy
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The effect of addition of Ti, Co, V, B, Zr, W, or Ca-Si to a Cu-13.5%
Al1-3.02sNi ternary alloy has been investigated by means of optical microscope,
X-ray diffractometer, EPMA and micro-hardness tester. Parameters affecting
the microstructure were changed and the following conclusion were obtained.
(1) Addition of nucleats such as Ti, V, Co, B, Zr, W, or Ca-Si was exami-

ned and the formation of equi-axed grains was observed in samples with

Ti, V, Co, B, Zr and Ca-Si.

(2) Martensite phase was obtained in the ternary alloy and all quarternary
alloy added with Ti, Co, V, B, W or Zr, respectively. It was shown that
the critical cooling velocity for the formation of martensite on cooling
from the beta-field was about 50°C/sec in the case of the ternary alloy
and of the quarternary alloy with 1.025Ti.

(3) When a small piece of ternary alloy was reheated up to 950°C, the pro-
eutectoid yo-phase which precipitated from the beta-phase on cooling after
solidification, dissolved rather quickly, Complete dissolution was confirm-
ed metallographically to occur within 2 min at 950°C.

(4) Hardness values of 260 and 400 VHN were obtaind in specimens of Cu-
13.52Al1-3.02:Ni ternary alloy with martensite and («+;2) pearlite stru-
cture, respectively.
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Photo.1 Photographs showing the cast structures of a Cu-13.52sA1-32sNi alloy
added with various amount of Ti, Co and V.
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Photo.2 Microphotographs of a Cu-13.52
Al-3.02sNi alloy cooled at various
cooling rate.
(A:83°C/sec, B:38°C/sec, C:11°C
/sec, D:3°C/sec)

) BEbh B, COXIBTENDL, BHHEER
& A THWT re RIDSHT S 2 BUEHER D> 5RO 12,
Photo.2 > 5 B & 275 & 51T, My »383°C/sec
TREBmINVT V4 POMBBEE SN, Th
D 3O ITHHEERNSINS 5B L, T e HidsD
ThicHbh, 38°C/sec THUWT e HI& w7 ¥
A bOBEARMERE 25, WHIEEH11°C/lsecit’s 5
E T re 28— 4 MR E 72 B, IHHIEIEHS3°
C/sec T TIh&L 72 L, P MIZREL L5,
Cu-13.52A1-3. 0% Ni L OBED v VT v H 4 b
HERR D 128 DI A HIEIE 13 %9 50°C/sec TH 5 C
EMHeEn B, Cu-13.52A1-3.02:Ni &4z 1. 0%
Ti 27U 12354 & Photo. 3IT7RT X 912131250°
C/sec DEIFRGHHEEN A btc, £ 1.02Ti %
g % &, Cu-Al-NiZ & Tid a4 5 hu iz LR EL
MhsmE shis,

P EOHMBEEOKUD 5, Cu-13.52A1-3.0%
Nifd&sIrchicl. 0= TizRmMLIcAdics
BINT YA bOERIZ D BRI T
pldonscENUE»EL 2T, TOIALT W
A MBI O HETE TN B HTH T %
&9 G AIII AT DR T = B2 & 5
I B—=(a+i2) OHMHABHSERINADPT VLS T
»bo

0.06
0.05 /
Photo.3 Microphotographs of a Cu-13.52% o
Al-3.02.Ni alloy added with 1.02
. . . 0.04
Ti cooled at various cooling rates. — o
(A:80°C/sec, B:42°C/sec, C:15°C £
/sec, D:2°C/sec) E 003 /
© 0o
N . 0.02 3
WKILF v F T4 MRIHTHRT 290 M0 7 > K
74 FORBER, dR2FEL, 800~700°CTDHHI 0.01
Mg, ViedLTSey b3 5L Fig3nkdicn
o deVOliFORIZBEYBEKICH Y, diZmA 0
SV OSEH B IS % 2 & o316 H, KON 0 02 04 06 08 10
. V7% [°C/sec]®
MERILT %, . . . .
4=0.063/1V Fig.3 Relationship between dendrite arm
- . spacing,d and cooling.rate, V in a
LTdBLIVIRThEnmm, “C/sec &M Cu-13.522A1-3.02:Ni alloy.
t9 5,



3-2. SHEHHOBWIAE

Cu-13.52:A1-3. 02:Ni 54 D800~T00°CO XIM DI ML e U TS % P vy b3 5 & Fig.d

440
o
o
“00 ) oo
360
o
320 0—c°
5
()]
8280 \
2 o ®
=] @ |
T 240 o
2005810 20 40 6080100
Cooling rate V (°C/sec)
Fig.4 Relationship between microhardness
and cooling rate of a Cu-13.52Al-
3.02Ni alloy.(O:proeutectoid yo + pe-
arite, '):proeutectoid y;+ martenste,
@ : martensite)
440
400
o
360—0%=5
> o \(b
I
p 320 \\\\\\\\\
[ o (]
B 260 -2~
o
o
240
200

1 2 4L 6810 20 40 6080100
Cooling rate V(*C/sec)

Fig.5 Relationship between microhardness
and cooling rate of a Cu-13.52%Al-
3.02sNi-1.02sTi alloy. (O:proeutec-
toid yg+pearite, (D:proeutectoid yo +
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Photo.4 Scanning X-ray images of Cu-
13.52 A1-3.02sNi alloy added wi-
th 1.026Ti held at 950°C for 10
min and then water-quenched.
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Fig.7 Distribution profile of Ti and Al in a Cu-13.524A1-3.024Ni alloy held
at 950°C for 10min and then water-quenched.
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Photo.5 Microphotographs of Cu-13.52:Al
-3.02sNi alloy added with 1.02:Ti
held at 950°C for 10min and then
air-cooled to room temperature.
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Photo.6 Microphotographs showing the
change of water quenched str-
ucture of a cast Cu-13.5%Al-
3.02sNi alloy as a holding ti-
me at 950°C.
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Photo.7 Microphotographs showing the
change of water quenched str-
ucture of a cast Cu-13.525Al-
3.02:Ni alloy added with 1.02
Ti as a function of holding ti-
me at 950°C.
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Photo.8 Microphotographs showing the
change of water quenched str-
ucture of a cast Cu-13.52;Al-
3.02:Ni alloy added with 1.0z
Co as a function of holding ti-
me at 950°C.
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Photo.9 Macrophotographs showing the

change of structure of a Cu-13.5
25A1-3.02:Ni alloy as a function
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