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+ Giant Union Industrial Co., Ltd.
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Count on the proven performance
of Chem-Trend die lubricants.

Chem-Trend has built a reputation over 40 ye
of providing premium products that perform
the way our customers need them to - shift
after shift, day after day. As proof, look to our
Safety-Lube® and Power-Lube® lines of die
and plunger lubricants, long recognized as the
industry standards in die cast manufacturing

The outstanding performance of Chem-Trend’s
products is simply an extension of the company
that makes them. Our global network of
experienced sales, service and technical
professionals are as reliable as the products

we offer

1. Proven
erywhere
in between.

NORTH AMERICA
800/727/7730
+1/517/546/4520

EUROPE "
ez (v» Chem
SouT ey Trend

ASIA PACIFIC g
+65/6736/0113 Release Innovation™

www.chemtrend.com
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( Automotive Applications of Modern Zinc Die Castings )

B, EFEHS (International Zinc Association )

& XxZ% - H#EML ( Dr Frank. E. Goodwin )

( Continued From Issue 3 )

7. Car door handles

Figure 12

Zinc alloy die castings combine solid high quality
feel with excellent surface finish, flatness and accuracy
and provide high strength, particularly impact strength.
This combination of properties that are unique to zinc
alloy die castings is needed in all automotive handles.
Figure 12 above shows one example, while Figure 13
below is another example where # 3 zinc alloy die
castings with a  Cu-Ni-Cr electroplated finish gives
perfect color match to rolled Zn trim with same finish.

F - K% %% (MrJoe Annetts )

Figure 13

8. Turn Signal Flasher Unit

Figure 14
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This type of zinc alloy casting can be used in cars,
motorcycles, trucks, busses and illustrates the possibility
to use zinc alloy castings in a wide variety of electronics
housings. This example is pressure die cast # 3 alloy cast
with 1.75 mm wall thickness, but zinc can be cast with
much thinner wall sections if desired. It provides heat
dissipation 18% higher than AI380. Accurate casting
minimizes finishing costs as zinc can be cast to net or
near net shape.

9. Power Seat Actuator

The actuator (Figure 15 - top) is cast with 0.5 mm
flatness along the entire length of 340 mm long and within
a true position requirement of 0.2 mm on mounting holes.
The seat restraints (Figure 15 - bottom) are 90 x 44 m
with 30 x 13 mm diameter arm. Both castings are made
for GM from Acuzinc . The actuator replaced a part that
consisted of a powder iron rack in a plastic housing.The
restraints provide four times the strength of an Al casting
design. Both castings cast to net shape that is no further
machining required.

Figure 15

10. Automotive mirrors

The mirror on the left in Figure 16 is a car interior
mirror while the model on the right is an external mirror
housing for a light truck. The interior mirror demonstrates
the capability of zinc alloy castings to take many surface
finishes such as powder coat, electroplate etc.
Dimensional precision, addition of cast-in features,
minimal post-treatment are other features of the zinc die
casting process. The # 3 alloy commercial vehicle
external mirror bracket is 250 x 100 x 1.5 mm , weighs
350 gms. The rigidity of the zinc cast part ensures the
quality of rear -vision due to the good absorption of
vibration which cannot be achieved with engineering
plastics. It again shows how complex shapes with precise
dimensions can be cast to net shape with zinc alloys.

www.001cndc.com

IZ#il | Technology [l

Figure 16

Recent Developments in Zinc Castings Alloys.

From interaction with the automotive and other
industries, the International Zinc Association continues to
develop new zinc casting alloys with different properties
to enable the applications of zinc castings to be
expanded. Two recent examples of this are the
development of an alloy which enables thinner walls to be
cast using the high pressure die casting process and
development of an alloy with improved creep strength at
elevated temperatures. Both of these development offer
new opportunities for zinc die castings to be used in
automotive applications.

11. New High Fluidity Alloy for Thinner Wall
Castings

With this alloy it is possible to cast 0.3 mm thick
sections which is more than 50% lower than can be
achieved with other zinc casting alloys and much thinner
than other cast materials. This enables significant savings
in weight and metal cost, and process cycle time, while
still retaining the advantages of the hot chamber die
casting process, the same excellent surface finishing
capabilities and mechanical properties , dimension
tolerances and stability. The alloy does require more
accurate control of composition than other zinc alloys, but
this is readily achievable by most die casters. The greater
fluidity (filling capability) is illustrated in Figure 17,
contrasting the new alloy with #7 alloy, the previous
highest fluidity zinc alloy.
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Figure 17

Figure18 provides the chemical composition of the
new alloy. Note that Aluminium content is higher and the
magnesium content is lower than the standard zinc
casting alloys.

ii Element Elﬂ.’. Wto%

B Al 4.5

25§ Mg 0.01

4 Cu 0.03

# Fe 0.03 max

# Pb 0.003 max

F cd 0.002 max

£8 Sn 0.001 max

# Zinc ;%llea'nd"
Figure 19

Figure 20 shows examples of ignition locks made
with this new high fluidity alloy. This shows excellent filling
of thin sections, particularly very thin slots. More
consistent weights using the new alloy indicated that less
porosity variation that was achieved than with traditional
alloys again linked to better filling capability .

Figure 20

The mechanical properties of the new alloy are listed
in Figure 21. Comparing these with pressure die cast #3
alloy that has an ultimate tensile strength of 283MPa , an
impact strength of 58 joules and a Brinell hardness of
82, shows that this new alloy has very comparable
mechanical properties.

i Brroperty L L] 2 BETISCRI0HAged

As-cast 95°C for

10 days
HuRER 276 MPa 234 Mpa
Utmam Tensie Srengh A0 ksi 24 ksi
EERE 241 MPa 200 MPa
igd Stngtn Mksi 29 ksi
HicE 5.3 99
Elongaten (%10 30 mm (27
HEEE 38J 28
ImpeciEnexy 28 fidb 21 b
A5 KB oo daness 93 n
kg Smmbs
HEEE 91.7GPa 917 Gpa
Yon's Modutus 13.3x10° psi 133x 10° psi
gil34 0.3 03
PossonsRate
Figure 21

The box castings shown in Figure 22 are 0.3mm
thick, showing that even at these very thin walls, a high
quality casting surface can be achieved.
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Figure 22.

12. New hot chamber alloy with better creep
performance

Many automotive applications require operation at
elevated temperatures, so there is a requirement for the
material used to retain good mechanical strength at these
temperatures. This property is measured by creep
strength. The old IZRO 16 alloy has very good creep
properties but must be cold chamber die cast. A newly
developed zinc casting alloy that is hot chamber castable,
offers significantly improved creep performance versus
the other hot chamber castable zinc alloys as shown in
Figure 23. Its composition is 7.3% Al, 2.9% Cu, 0.2% Cr,
0.3% Ti, 0.03%Be

= SNBR | EEEE
P uTs vpa) l\:;:)smnm

mBEAE 305 265 17.3 160.9
New alloy

#5 285 205 0.3 3.9
#8 290 205 0.2 28

Figure 23 Creep Results at 140C & 31 MPa & Tensile
Properties at Room Temperature
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Further testing of this alloy is underway to determine
other properties such as thermal conductivity, electrical
conductivity etc.

Summary

This paper demonstrates the opportunities for the
use of zinc castings in automotive applications. In
particular the hot chamber pressure die casting process
enables very complex shapes to be cast at close to net
shape, with an excellent and broad range of mechanical,
physical and finishing properties. Most importantly the
process enables these products to be made at very
competitive prices and therefore to be the best choice for
many applications.

The International Zinc Association (IZA) is working
with die casters and specifiers of automotive products in
China to develop existing and new applications for zinc
castings. If you would like more information contact us at
International Zinc Association, Shanghai Representative
Office , Room 636, Jing'an Leader Mansion, 1189 Wuding
West Rd, Shanghai. Postal Code: 200042. Tel: 021 6248
3802 Fax: 021 6249 1186 Web: www.zincworld.org;
www.izachina.com Mobile: 15900572581;13975318180.
Email annettehuang@vip.163.com
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