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ABSTRACT
The effects of Zr on the mechanical workability and tensile strength of Cu-Ni-Mn-Sn-Al alloys have
been investigated and the following results were obtained. The mechanical workability of
Cu-Ni-Mn-Sn-Al alloys are increased with addition of Zr. And the surface cracks of specimen were
not produced in Zr added Alloys. Especially in condition of hot-worked beyond the 90% working ratio,
Zr contained specimen showed intra-granule crack propagation but Zr-free specimen showed
inter-granule mode. The tensile strength have maximum value in 0.05% Zr contained alloy. The aging

mechanism of Cu-Ni-Mn-Sn-Al alloys were varied by Zr addition.
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# 1 Nominal composition of Zr added alloys

Alloy Element (wt%)

Ni Mn Sn Al Zr
Alloy1l 6 2 2 2 -
Alloy2 6 2 2 2 0.05
Alloy3 6 2 2 2 0.3
Alloy4 6 2 2 2 0.7
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Figure 1. Macrograph of hot swaged specimen
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Figure 2. Macrograph of hot rolled specimen
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Figure 3. Optical micrograph of hot swaged
Cu-9Ni-6Sn alloy
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Figure 4. Optical micrograph of hot swaged
a) Cu-6Ni-2Mn-2Sn-2Al and
b) Cu-6Ni-2Mn-2Sn-2A1-0.3Zr
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Figure 5. Effect of Zr content and heating
temperature on the tensile strength in
Cu-6Ni-2Mn-2Sn-2Al-xZr alloys

a9 594 JeERA vle} Zo] Sng 2% A=
&A1l Cu-6Ni-2Mn-25n¥tg9 AZA=7F 7tFd
Ay 2AL AHE A9 Cu-9Ni-65n #3549 43
728 A g JEdg. 28y
Cu-6Ni-2Mn-2Sn¥T9 7% 80% WdAIFE A
EA7 SR AFAZEE o3dle ZisE RIS
Jetded ol MNaZs astro qrde o
4548 &3t o Aoz HE39SS 9q
k. £g Cu-6Ni~2Mn-2SnT= sk o
g AAZEY oW o] Zr HIFF HE =%

—248—



AA veiw oleld Fxe] oW e otz A
A FEe HA AR Zr Hole AEQ o
AE ZaANE Aoz vehygd

Cu-6Ni-2Mn-2Sn-2A18 2 Zr& H71st9e& A
¢ 4% ANEAIA Fxe F717F vElden, of
NE Zrg H7IeA &g §Fd vlE 3 AsES
B Aa33danst g Auygoez L35S
ol v g},

T3 Zre H7he 0.05%9 H7re] A FHde
AA4=E deaduch dA49 daze 54 zZr 3
Ze 22 € S QAT A8 FAE B¢ A
AA=E7E 238 #iEe e vEdE RAE F
sl o)

5 48

B AT 71 8aig Cu-6Ni-2Mn-2Sn-2A1 7
Cu-6Ni-2Mn-2Sn—2Al-xZr ¥59 7F&E viAaz3
o dAgd e 7IAH ddo dztE nF A
o Ogd 2 S AT

1) Cu-9Ni-6Sn ¥F2 10%9 d37HEA XA
Tdo] AR R Cu-6Ni-2Mn-2Sn-2A1859 7
$- 90%9] 7hEolx Fdo] WA gttt

2) zrg HAF F2Y A4 ABA 2L 0y 2
Mzt AR PA™A DA Yoo, ol Zr
A7tz dsl ARAAW) HHe @ Aoz Aad
o}.

3) Zro} HZFEA ¥ el vE Zr AgS
B% ANEALEANY FrrHAoH, Zro] T A
ANEARE A4S, ARREE ZrsE Aoz e
pra=g

%7]

£ dAFE 20008 % FHorlaefodA Ay =7t
AE7|ENEAAY dto g AAEJen ATy
A dol] ZAAEPYG =3 B AFE fysi=d
ol & YJxE F4 VAT Y A EA ZA
=Ygyt

u¥_l

x5d

1) L. E. Tanner : Phil. Mag., 14 (1966), 111.
2) H. Tsubakino and R. Nozato : J. Japan Inst.
Metals, 43 (1979), 42.

3) S. Yamamoto, M. Matsui and Y. Murakami :
Trans. JIM, 12 (1971), 159.

4) M. Nishiyama, T. Sekiya and H. Jitsu ; Rev.
Elec. Commun. Lab., 19 (1971), 726.

5 Y. C. Jung, C. J. Kim, S. Z. Han and J. M.
Lee, J. Kor. Inst. Mat & Mater., 36(1998)1016.
6) S. Z. Han, H. I. Kim, J. M. Lee, Y. C. Jung,
and C. J. Kim: J. Kor. Inst. Mat & Mater., 37
(1999) 882.

—249—



