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Improvement in Mechanical Properties of Zinc-Base
Alloy for Metal Mould
(Effect of the Addition of Alloying Elements)

Yoshinobu MOTOHASHI" Hiroaki

KIKUCHI™ and Takao SHIBATA"

Abstract — Hardness, bending, compression, impact and abrasion tests and metallographic

observations were carried out on a zinc-base metal-mould alloy containing Ti, Be andor Zr

as an additive. The influence of these additions on mechanical properties of the alloy was

investigated. Contraction in shape caused by natural aging can be improved by the addition of

Ti, that is, the alloy tends to return to its original dimension when artificial aging time is

sufficient. The alloy containing Ti shows favorable values in hardness, compression and impact

tests. However, improvement in wear property is insufficient. It appears that the most suitable

amount of Ti is approximately 0.01 to 0.04 in weight per cent. No valuable results for the

addition of Be and Zr were obtained. Microstructure consists of a large Zn-rich phase and very

fine two mixed-phases of Al-Zn alloy being rich in Al and the Zn-rich. It appears that

softening by the aging can be partly explained by grain growth of this fine structure.
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Table 1 Chemical compositions of zinc-base alloy (ZAS).
Al Cu Mg Pb Cd Fe Sn In
Normal composition | 3.9-4.3 2.85-3.35 | 0.03-0.06 {<0.003 |<0.001 [<0.02 tr. bal.
Analyzed composition 3.99 3.19 0.038 0.003 |<0.001 0.057 - bal.

Table 2 Chemical compositions before melting. Values in
parenthses are those analyzed after the melting.
78S + Ti system 0.005, 0.01 (0.003), 0.02 (0.013), 0.025 (0.016),
0.05 (0.04), 0.1 (0.088)
ZAS + Be system 0.005, 0.01 (0.005)
IAS + Ir system 0.01 (0.004), 0.1 (0.094)
ZAS+Ti+Be system 0.01 Ti + 0.005 Be, 0.01 Ti + 0.07 Be (0.002 Ti+0.005 Be)}
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Fig. 1 Variation of specimen dimension
caused by artificial aging at 368K.
The specimen dimension was measur-
ed at room temperature (293K) at
each aging time.
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Fig. 2 Variation of hardness caused by
artificial aging at 368K. The hard-
ness was measured at 293K.
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Fig. 3 Examples of load versus displace-
ment curves during three-points

bending test.

BAMEEZR LR ENE T AR IH, Th
BEFOFIRVAITHEIEE LS &Kk b, 3T3KT
BEZD LD EEMIED SNV, KRR TEETBRED
RS LT, RAMESICEL SRS s0 385 F
TREDES 0D, |, & ECETFAES 0.2 50 FHE
G L& & 07 o), O R ERAEE TO
HWES ERGRE) K80 2bsERE L, Fig
SHICRBEATEW . BLUBRR DL THEA0.2%
O ABBICE L7 FEDHEW 02 SR LTH 3, 0.2
BTG (W71 8 LUCBKBEAERA L 0iE

SN d.
60
o 0 ZAS
£ A ZAS+001Ti
E ©® ZAS+0025Ti
ol O ZAS+001Ti+001Be
33 '
©
a A
z /}7‘8\\
@ L ]
- 40 o \8
] — [m] \
o ——p. &

\.\ N

30- \.\ \A§§ ]

@ N
\ Ny
.\
20r 1
(a)
10 . . :
270 300 350 400 450

Temperature s

Fig. 4 (a)

T/K

% 33 & (1985
70 :
& 0 245
g A ZAS+Q01Ti
= © ZAS:+0025Ti
3§ oo} O ZAS+001Ti+001Be
@ O/*O
g /”D\
7 / & \o
O 50} A 4
| 7 / 5"\
& 4 ®
Un, 0,
£ /
FRZE\N
gz.o— P N 8\ J
0\2\
30F .s% I
®
(b) A
Y% 300 350 200 450
Temperature , T /K
Fig. 4 (b)
Fig. 4 Temperature dependence of
proof stress (8) and the
maximum bending stress (b)
obtained from the three-
points bending test.
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Fig. 5 Temperature dependence of
cross-head displacement up to
the maximum load point.
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Fig. 7 Effect of the amount of Ti
or Zr on charpy impact value
and specific wear volume of
ZAS after stabilizing at 373
K for 10 hr. The C and W;s
values were measured at 293
K.
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