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ZINC DIE CASTING ALLOYS

This guide was areated to help designers and Process Flexibility: Virtualy any casting process ~~ Strength & Ductility: Zinc aloys offer high Anti-Sparking; Zinc alloys are non-sparking and Machinability: Fast, trouble-free machining
material specfiers better understand the capahilties  can be sed with zinc alloys to satisfy any quantity strengths (up to 60,000 psi) and superior elongation  suitable for hazardous kacation applications such as characteristics cf zinc materials minimize tol wear
of zinc die cesting alloys for product applications. and quality requirement. Precision, high-volumedie  for applications requiring both sfrength and formabil- ~ coal mines;, tankers and refineries. and machining costs.
casting is the most popular casting process. Zinc ity for secondary process applications stich as
ADVANTAGES alloys can also be economically gravity cast for lower - bending, crimping and riveting. Bearing Properties: Bushingandwearinsetsin+~ Low Energy Costs: Because of their low melting
Zinc casting alloys are versatile engineering mater-  volumes using sand, permanent mold, graphite component designs can often beelminated because  temperature, zinc alloys require less energy to melt
als. Na cther alloy system provides the combination  mold and plaster casting technologies. Toughness: Few materials provide the strength of 7inc’s excellent bearing properties. For example, and cast versus other engineering alloys.
of srength, toughness, rigidity, bearing performance and toughness of zinc alloys. Impact resistance is zZinc alloys have outperformed bronze in heavy duty
and economical castabity. Listed are zinc alloy Precision Tolerances: Zincaloysare castableto  significantly higher than cast aluminum alloys, industrial applications. Long Tool Life: Low casting temperatures result
atfribuites which can reduce component coss. doser tolerances than other metals or molded plastics, and grey cast iron. in less thermal shock and, therefore, extended Ife for
Improving precision, quality and product perfor- plastics, presenting the opportunity to reduce o Easy Finishing: Zinc castings are readity polished, ~ die casting tools. For example, tooling e can be
mance are other zinc alloy design advantages eliminate machining. *Net Shape”or"ZeroMachin- Rigidity: Zinc alloys have the rigidity of metais with  plated), painted, phosphated, or chromated for miore than 10 times that of aluminum dies.
discussed in this brochure. ing” manufacturing is a major advantage of zinc modulus of elasticty characteristics equivaient oo decorative and/or functional service.
casting, other die castable materials, Stifffiess properties are, Clean and recydable: Zinc aloys are among
therefore, far superior to engineering plastics. Thin Wall Castability: High casting fluidity, the deanest melting materidls avallable. Zinc metal
regardless of casting process, allows for thinner wall is non-toxic, and scrap items are a reusable resource
sections to be cast in zinc compared to other metzl. which are effidently recyded.
ZINCALLOYS A brief desaiption of each alloy s provided below: ZAMAK 7 ZA8 ACUZIn¢s
There are two basic families of zinc casting alloys: ZAMAK 3 This alloy is a modification of Zamak 3in which lower ~ Thisisthe only hot chamber zinc die casting alloy in This alloy was developed by GM, and has improved
ZAMAK dloys and ZA alloys. The ZAMAK alloys magnesiurn content is spedfied to improve fluidity. the ZA family, It has improved tensile strength, tensie strength, hardness and creep performance

were developed for pressure die casting during the
1920's and have seen widespread usage since then.
It s for this reason that speciiers often relate zinc as
synonymous with die casting. Howeve, the devel
opment of the ZA (Zinc-Aluminum) Alloys during the
197075 have radically changed zinc’s production
design and manufaduring capabilities.

ZA Mlioys were initially developed for gravity casting.
Their mechanical properties compete directly with
bronze, cast iron and aluminum using sand, perma-
nent mold and plaster mold casting methods.
Distinguishing features of the ZA alloys are their high
aluminurm content, high strength, and bearing
propertes.

During the 1980’5, ZA alloys evolved as valuable die
casting materials. [tis important to note that when
considering a ZA alloy for die casting, only ZA-8 can
be hot chember die cast. Hot chamber casting
(which the ZAMAK. alloys empioy) is highly auto-
mated and the most efficient die casting process.
ZA-12 and ZA-27 require special meling procedures
and must be die cast like aluminum using the less
efficient cold chamber die casting process.

This alloy Is usually the first choice when considering
zinc for die casting. Its excellent balance of desirable
physical and mechanical properties, superb castabil-
ity and long-term dimensional stabiity are the
reasons why over 70% of all zinc die castings are
made from this alloy. Itis therefore the most widely
available aloy from die casting sources, Zamak 3
also offers excelent finishing characteristics for
plating, painting and chromate treatments. [tisthe
“standard" by which other zinc alloys are rated in
terms of die casting.

ZAMAK 5

This alloy is marginally stronger and harder than
Zamak 3. However, these improvements are
tempered with & reduction in dudtility which can
affect formability during secondary bending, riveting,
swaging or oimping operations. Zamak 5 has
approximately 1% copper which accounts for these
property changes.

Because of Zamak 3 wide availability, designers
often strengthen compenents through design
modfications, instead of changing alloys. However,
when extra performance is necessary, Zamak 5
alloys can be a viable aftemative.

Toavoid problems with intergranular corosion, lower
levels of impurities are called for and a small quantity
of nickel Is specified. Zamak 7 also has slightly better
dudtilty than Zamak 3, with other properties remain-
ing relatively equal.

Zamak 7 isa popular choice for those spedial cases
where the die caster is making thin walled compo-
nents requiring a good surface finish. However,
research testing has shown that metal and die
temperatures have a greater effect than changing
dlloys. Close attention to control of the die casting
process parameters is important so as to eliminate
defects and achieve a consistent quality.

ZAMAK 2

This alloy offers the highest tensie strength, creep
resistance and hardness properties compared to the
dloys in the ZAMAK family, However, its high copper
content (3%) results in property changes upen long
termaging. These changes indude sight dimen-
sional growth (0.0014 iryin after 20 years), lower
elongation and reduced impact performance.

creep performance and hard properties compared to
the ZAMAK dlloys (except for ZAMAK 2, which is
similar in performance). ZA-8 can be plated and
finished using the same standard techniques as the
ZAMAK dlloys. ZA-8 offers an excellent altemative to
ZAMAK alloys when greater properties are required.

ZA12

Atthough more readily recognized asa gravity
casting alloy, this alloy can also be die cast when a
higher strength is required. Tt has the best combi-
nation of strenath (yield strength is 46 ksi) and
castabilty of all the ZA aloys. The cold chamber die
casting process is required for this alloy due to the
higher attack rate on the shot end components.

ZA-27

This alloy is the strongest of all the ZAMAK and ZA
alloys with a reported yield strength of 55 ks, Tt also
isthe lightest alloy available, and has excellent
bearing and wear performance. Addtional care is
needed when casting this alloy to ensure a sound
casting. It may also need a stabilization heat treat-
ment if tight dimensional tolerances are requited.
ZA-27 is not recommended for plating. When brute
strength or wear resistant properties are needed,
ZA-27 has demonstrated extraordinary perfor-
mance.

compared to the ZAMAK allys. ACUZin®'5's
sfrength and hardness properties are comparable to
ZA-12. Testing has also shown ACUZIne 5 to have
excellent wear characteristics.

Although this alloy is a hot chamber die casting alloy,
itis known to be much more difficult to die cast with
a higher wear rate of the shot end cormnponents in
the die casting machine.

EZACM

This is the most recent development in commerdally
available zinc die casting alloys. Research has shown
EZAC™ to be the most creep resistant of all the zinc
die castings alloys with over an order of magnitude
improvement over ZAMAK 5 and ZA-8, Thisisdsoa
very strong alloy with a yield strength (57 ksi) and
hardness (102-134 brinell) comparable to ZA-27,

Due to its low melting temperature, EZAC™ can be
cast ina hot chamber die casting machine, and does
not exhibit the same wearand tear as shown with
ACUZInC’S,









