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Introduction to ZINC



Introduction to Zinc

• Zinc is the 4th most 
consumed metal in the 
word – after steel, 
Aluminum & Copper.



Source (2000):  
http://www.basemetals.com/html/zninfo.htm
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Introduction to Zinc



Introduction to Zinc - Galvanizing



Introduction to Zinc – Die Casting



Introduction to Zinc – Die Casting



Zinc Alloys & Specifications



Alloy Composition
(ASTM Designation)

Note:  Values in 
weight %

Hot Chamber

Pressure Die Casting

0.013---Nickel

-1-3Copper

0.0150.050.040.04Magnesium

4444Aluminum

No.7No.5No.3No.2
ELEMENT

ZAMAK ALLOYS



Alloy Composition
(ASTM Designation)

Gravity Casting

ChamberNote:  Values in 
weight %

Cold Chamber

Hot

Hot Chamber

Pressure Die Casting

---0.013---Nickel

2.250.851-1-3Copper

0.0150.020.020.0150.050.040.04Magnesium

271184444Aluminum

ZA-27ZA-12ZA-8No.7No.5No.3No.2
ELEMENT

ZA ALLOYSZAMAK ALLOYS





Specifications

AS 1881SASAustralia

EN 1776CENU.K.

H 5301H 2201JISJapan

HZ.11HZ.3CSACanada

15201
B 86

301
B 240

ISO
ASTM

International
U.S.A.

CastingsIngotsOrganizationCountry

SpecificationSpecifying



Zamak 3 Alloy

0.0020.0015Tin (max)

BalanceBalanceZinc (99.99%)

0.0040.0030Cadmium (max)

0.0050.0040Lead (max)

0.050.035Iron (max)

0.10.10Copper (max)

0.02-0.060.03-0.06Magnesium

3.7-4.33.9-4.3Aluminum

(ASTM B86)(ASTM B240)

Die CastingAlloy Ingot

Composition (wt%)

Element



Zamak 3 Alloy

0.0020.0015Tin (max)

BalanceBalanceZinc (99.99%)

0.0040.0030Cadmium (max)

0.0050.0040Lead (max)

0.050.035Iron (max)

0.10.10Copper (max)

0.02-0.060.03-0.06Magnesium

3.7-4.33.9-4.3Aluminum

(ASTM B86)(ASTM B240)

Die CastingAlloy Ingot

Composition (wt%)

Element

RoHS requirements:RoHS requirements:
Lead content below 0.1%Lead content below 0.1%

Cadmium content below 0.01%Cadmium content below 0.01%



Zinc Die Casting Process



Advantages of Zinc Die Casting
In a nutshell

• Higher Volumes
• Cost Savings by Casting Net Shape:

– Consolidating Parts
– Eliminate Machining

• Cost Savings due to Low Melting Temp:
– Low Energy Costs

• Lower Tooling Costs
• Fast Cycle Times 
• Enhanced Properties – Fast solidification

“First Costs are not Last Costs”



Zinc Pressure Die Casting 
Conventional



Zinc Pressure Die Casting 
Conventional Hot Chamber Machine

Metal Pump (Gooseneck)

Plunger

Die Halves





Zinc Pressure Die Casting
Miniature



Zinc Pressure Die Casting
Miniature



Other Casting Processes 
Involving Zinc Alloys

• Sand Casting – Low Volumes
• Permanent Mold:

– Cast Iron
– Graphite

• Slush Casting
• Spin Casting
• Investment Casting
• Etc….



Zinc Die Casting Advantages 
(Hot Chamber) - Recap

• Faster Cycle Times - Hot Chamber vs. Cold Chamber

• Longer Die Life - Approx 1,000,000 vs. 100,000 (10 to 1)

• Less Porosity
• Lower Energy Costs
• More Complex shapes - Eliminate Machining

– Net Shape
– Consolidate parts

• Designing considerations:  
– Less draft requirement, Thinner walls, etc…



Selection of Zinc Alloys
Properties of Zinc Die Castings





“First Costs are not Last Costs”



�

Examples Examples 
of Densityof Density
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“Harder, Better, Faster Stronger”





“First Costs are not Last Costs”
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Actuator couplers for Brake 
Transmission System

Actuator couplers - die cast 
Zinc die cast couplers met 
the durability and 
manufacturing requirements 
and were fully qualified in 
time, allowing steering 
column production to start on 
schedule.



Cable Shift Cam

Replacing an investment 
cast steel design, for 
substantial cost savings in 
cable shift cam.



Pinion Hub

Replacing a two-part 
powder metal pinion hub 
(powdered metal).



Window Regulating Mechanism

Many vehicles use a window lift 
mechanism consisting of a 
machined steel spindle with a gear 
on one end, a knurl on the other, 
and a Zamak 3 die casting 
retainer.  The spindle is made on 
location, and then shipped to 
another facility where the retainer 
is cast around it.  The final design 
is made as a single, low-cost, net-
shaped, hot-chamber die casting.



Eastern Alloys Information

• Phone:  845-427-2151
• Website:  www.eazall.com
• Email:  rwinter@eazall.com
• Bar stock info (prototyping):  

www.zincbarstock.com


