B2 RICE T 5 BBMEZn-ALREED
BRI E DU R

AiGFAE, WAL SREFER

(WEFM594E9 A 7H %)

Improvements of Mechanical Properties of the Superplastic Zn-Al

Eutectoid-Base Alloys adapted for Simplified Metallic Mold.

YosuinoBu MortoHasHI, Hiroaki KiKUcHi,

and TAKAO SHIBATA

Abstract— The Zn-Al eutectoid-base alloys including different additive amounts of copper and magnesium

have been formed into a simple blanking die under appropriate superplastic condition. Blanking tests by

making use of these dies were then carried out after their mechanical properties were improved by a heat

treatment. The heat treatment is either compulsory air cooling or low temperature-oil quenching from solid

solution range at 375°C, both of which produce a very fine lamellar structure. As a result it becomes evident

that the heat treatments as well as the slight addition of copper and magnesium to the binary alloy improve

considerably dimensional accuracy of products, wear properties of the die, and so forth. These heat treatments

are therefore thought to be an effective technique for the advancement of die service life.
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Table 1 Chemical composition of the Zn-Al
eutectoid-base alloys.

Al Cu Mg Zn
MAK 224 22 015 bal.
MAK 228 22 05 002 bal.
MAK22C 22 10 003 bal.

Table 2 Chemical composition of the zinc-
base alloy for metallic mold.

Al [ cu|Mg[Po|cCd|Fe|sn|zn |

39 285 | 003
43 335 | 0.06

ZAS <0003{<0001 <002 | tr. bal.
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Fig. 1 Schematic diagram of the hot-hobbing
apparatus.
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Fig. 2 Dimension and shape of hobb (punch).

WK LTh A Y i AuiciEidE s 1 minlBE T
HY, FMEWEOHEMGMBEEIL LD ol &
B, AREEOBERC 7 ) ~ A RET SI0E,

&%miﬁ,Eﬁ%ﬁ%mzaﬁﬁ%%ﬁ@wfﬁ%u
FRTHLIENMONT VD, ZLTHEY S INTH,
FEHE, BEANOBA RIS EDIMIAETY, IRIZ3T7S5
CTT1.5 hjn#s, BROKSABER ICL OKREDT T
HEIER LIITEUG 2R T S¥ic, gl &l

MAK22A#(3100°C, EB#MIE75C, B CHIZ 40C
OV ) 3 VHFICHREAN L CHERRIS AR T &, B
WAL o84 ABIER Ui, 7k, MElEmER
CERIBEANE DT S 3IZE R O 72 Bk M/ z
HEUB0, Eb0DFERARAT 0, RIERA, &



K, Ak, BH  HELMICET 5B Zn — AL RESOBRBHYHEONRR 105

4 ZEETRILETRESNS, 0B, BEERLIE
BHS 30 CLUETHZOUMRNEDLELL I EAERL
TH, M3 Ia4 2BEBRATRT, 58, Kok
BMAK 22 A, B & U CHIZO W T (LT DS %
Lz &4 ZAHPERR Ui, R3 K2 £ oMk O 2
BRT, FIE 4 ISR LIC Zn— Al BEEHTIR A A 2
EATHRBLE OB 2 7RT . T X DI UCERIE LIciTRS
A ZDUEERUFE %2 AD L DITREBRET o7,
Vr—EV IS RGITRIGET I8 0 ton DT LR
(ITIRRER 9 0mm “sec ) AMC, 58, BB
BHEL 24 2 BRI EE 13 578 5 47 L b4 TS LA,
YT SV AMBIREBTHY, BEESEHERTKERIC
BLETALEEZLNEZDT, HMIHM ORE 0.5mm

Frld1lmmE L, SS50DRTHMBITAE B, £D
BEAHEAR 4 IR T, BEMTH B IcRERERD
EH?,%nK%ﬂ?5?—¢®wav§%&tA5m
m&%zfﬁuoﬁﬁ,¢42R%Ddtﬁgt%gk
Dg/tid5 ULETHO —BOHEMITICHE LTE, X
TEALZ DEA ZNTDOTHRE 1 mm#AFid 500 [, 0.5 mm
MHd 1000 @ FTHE AT, BICREREICENDE
FERINBEMAK22C MISHBEANE T o7 44 RIEHR
FEO05mmT5000E TR AT ol M4E, B
WX BRI Lichs, B ZEAOTLED, S5
HHOBIED , —& ORI SO TG O STHEE LK
U ZDESERE Utc, 7044 25 OBERE 02
B 1000 ETHR®EES S XFHCX OME L,

MAK224,B and C were melted in a corundum
crucible and then held at 530°C

Cast into graphite mold preheated
to 100 to 150°C

Mechanical cutting of
the ingots to pre-die

Homogenization and solid solution treatment of the pre-die
at 375°C for 5 houre and then quenching into iced water

Hot-hobbing

Surface cutting and drilling of setting
hole to final die shape

Compulsory air cooling or oil quenching
after heating at 375°C for 1.5 houre

Shaving after setting to press
and then blanking operation

Fig. 3 Block diagram of the forming processes of dies.

Table 3 Vickers hardness at tool edge of die.

MAK22A [MAK22B |MAK22C
Methods of cooling Compulsory air cooled 130 163
from solid solution Oil quenched 101 164 168
range at 375°C - A
Solid solution treated 82 118 15

Fig. 4 A photograph of a die made of super-
plastic Zn-Al eutectoid alloy and a
blanked specimen.

Table 4 Mechanical properties of a blanked

material.
Tepsile strength Elongation Vickers hardness
S$550 37.3 kg/mm? 56.5 %% (Hv) 110
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Fig. 5 Variation of the dimensional change of

a specimen, AD, with blanking
number for the five dies indicated.
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Fig. 6 Wear contours on the top face of die.
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Fig. 7 Features of the tool edge of dies after
blanking of 500 shots.
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Fig. 8 Relationship between shear droop at
tool edge of die and vickers hardness.
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Fig. 9 Relationship between curvature of
blanked specimen and blanking
number for the seven dies indicated.
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Fig. 10 Relationship between hight of burr
and blanking number for the seven
dies indicated.
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Fig. 11 Relationship between width of shear-
ing surface and blanking number for
the five dies indicated.
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Fig. 12 Microphotographs of side surface of
blanked specimen.
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