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Important milestones in the history of the aerosol can

 Invented in 1927 by a Norwegian chemist – Erik 
Rotheim

 Patented by two USDA researchers (Goodhue and 
Sullivan) in 1943.  Manufacturing rights granted to 
Claire Manufacturing Co. and Chase Products Co.

 The aerosol crimp-on valve was invented by 
Robert Abplanalp in 1949

 Also in 1949, Edward Seymour developed a 
method for packaging aerosol spray paint

 Concerns over fluorocarbon emissions in the 
1970’s sparked a series of packaging innovations

Key 
Innovation



Aerosol 
Container
System

Advances in Materials 
(aluminum and steel)

 Cleanliness
 Gauge Consistency
 Finish

New Coatings and
Application Processes
 Powder coating
 Millage control
 BPA-free

Developments in Forming
Technology
 Draw/redraw
 Draw & ironed
 Impact extrusion

Innovation in packaging
Components

 Valve design
 Pressure relief  bottoms
 Barrier packaging

While aerosol containers have been commercially available since 
the early 1950s, the current packaging system has taken 30+ years 
to develop

Presentation
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Two piece containers offer several benefits over three piece, especially in 
high pressure applications

• Continuous (no side seam) body allows for maximum container 
strength and reduces probability of failure or fracture

• Cost advantage of 10%+ on average

• More consistent product integrity at higher pressures due to 
continuous body design

• Greater flexibility in base paint and label design

• More universal compatibility with container contents



Basic Process Flow Chart - canmaking
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Two piece canmaking begins with a “cup” made from material in coil form



Bed

Cast uprights

Crown

Tie rod
(1 of 4)

Slide guiding 
gibs

Cupping press detail



Draw/redraw presses can be equipped with progressive tooling systems to 
achieve specific height/diameter/wall thickness characteristics



1st

Draw Cup
2nd

Reverse Draw
1st

Redraw
2nd

Redraw
3rd

Redraw

In draw/redraw canforming, a diameter reduction of 22% is possible per tooling 
pocket



Two Press DRD System

• Cupping press

• Draw-Redraw press
– Up to four operations

(draw, redraw, bottom panel, trim)



Drawn and ironed cans can be formed from a cup through a bodymaker…



…or formed in line by a hydraulic transfer press



Typical OEE waterfall for two piece canmaking systems

3

1

1

2

1

Height
Changes

Available 
time

Scheduled 
Downtime

Production 
time

Total time

100

97

92

95

Speed 
Loss/Minor 
Stops

Label
Changes

Scrap

4 scheduled 
in 2009; 
5 in 2010

130/month

Includes 5 outage 
days/year; 10 hrs 
every three months

OEE
Percent

EXAMPLE

OEE
of 92%

Presenter
Presentation Notes
The client was surprised to learn that its manufacturing data indicated an OEE of 62%, well below world-class standards.

The client’s largest single source of waste was 57 days of unplanned downtime, which could have been readily reduced or coordinated to better coincide with the 53 days lost to shortfalls in the raw materials supply.

Waste from test runs and off-spec material stemmed from the previously mentioned lack of clear communication between the commercial and manufacturing sides of the business. The manufacturing side simply could not solve every problem on its own.
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Inventor:     Walter C. Beard

Assignee:     Not Listed

Date Filed:   March 1, 1971

Under intense pressure, wall 22 will begin to bulge outwardly in a downward direction.

The skirt portion forming leveler member is biased by shoulder portion causing 
disengagement of one wall from another  

This disengagement lifts the closure member and allows excess built up pressure to 
escape through the apertures in the inverted cup-shaped closure.  

Patent# 3759414, Figure 1

Under intense pressure, wall 22 will begin to bulge outwardly in a downward 
direction.

The skirt portion forming leveler member is biased by shoulder portion causing 
disengagement of one wall from another  

This disengagement lifts the closure member and allows excess built up 
pressure to escape through the apertures in the inverted cup-shaped closure.  

US Patent 3,759,414



Patent# 4003505, Figure 1

Inventor:     Jean Hardt

Assignee:     Aluminum Suisse S.A.

Date Filed:   December 23, 1975

Outwardly concave bottom divided into an outer annular frusto-spherical part and a 
central dome by a plurality of tangential scores spaced apart in circular configuration

The central part has a greater radius of curvature than the outer part

Scores weaken and the bottom deforms outwardly first while one or more of the scores 
gradually rip without propagation of the ripping to release the additional pressure

Outwardly concave bottom divided into an outer annular frusto-spherical part and 
a central dome by a plurality of tangential scores spaced apart in circular 
configuration

The central part has a greater radius of curvature than the outer part

Scores weaken and the bottom deforms outwardly first while one or more of the 
scores gradually rip without propagation of the ripping to release the additional 
pressure

US Patent  4,003,505



Inventor:     Walter J. Mulawski

Assignee:     Sexton Can Company, Inc.

Date Filed:   December 3, 1981

Concave closure element circumferentially joined to one end of the container side 
wall

Deep drawing tempered steel with a convex tab member integrally formed in a 
central area

Structural integrity reacts to  over-pressurization by undergoing a partial eversion 
initiating a fracture along the weakened line and an outward deflection of the tab 

member allowing the contents to escape through the fracture  

Patent# 4433791, Figure 3

Concave closure element circumferentially joined to one end of the container 
side wall

Deep drawing tempered steel with a convex tab member integrally formed in a 
central area

Structural integrity reacts to  over-pressurization by undergoing a partial 
eversion initiating a fracture along the weakened line and an outward 
deflection of the tab member allowing the contents to escape through the 
fracture  

US Patent  4,433,791



Patent# 4580690, Figure 3

Inventor:     Walter J. Mulawski

Assignee:     Sexton Can Company, Inc.

Date Filed:   April 11, 1985

Concave annular outer area integrally joined to an inwardly protruding circular central 
area by annular intermediate area

Juncture of annular outer and intermediate areas forms a first circular line of strain 
hardened material having a reduced thickness and increased hardness and strength 

compared to the material thickness, hardness, and strength of the annular outer area

Material along the first circular line will fracture at least one location, allowing the 
container contents to escape

Concave annular outer area integrally joined to an inwardly protruding circular 
central area by annular intermediate area

Juncture of annular outer and intermediate areas forms a first circular line of 
strain hardened material having a reduced thickness and increased hardness 
and strength compared to the material thickness, hardness, and strength of the 
annular outer area

Material along the first circular line will fracture at least one location, allowing the 
container contents to escape

US Patent 4,580,690



Patent# 3680743, Figure 3

Inventor:     Richard E. Reinnagel

Assignee:     Cornell Aeronautical Laboratory, Inc.

Date Filed:   April 10, 1970

A dome venting cap, having a plurality of venting ports, is mounted exteriorly and 
directly located above the dimple

A fluted spike is formed by two tabs, projecting from opposite sides of the bridge and 
bent together such that the ends  remote from the bridge to make contact and are 

spaced adjacent to the center of the flexing portion of the dimple

When internal pressure becomes excessive, portions of the dimple will flex with a snap 
action where the pointed and sharp ends defining the fluted spike will pierce an 

opening  and allow the pressure to be released

A dome venting cap, having a plurality of venting ports, is mounted exteriorly 
and directly located above the dimple

A fluted spike is formed by two tabs, projecting from opposite sides of the bridge 
and bent together such that the ends  remote from the bridge to make contact 
and are spaced adjacent to the center of the flexing portion of the dimple

When internal pressure becomes excessive, portions of the dimple will flex with 
a snap action where the pointed and sharp ends defining the fluted spike will 
pierce an opening  and allow the pressure to be released

US Patent 3,680,743
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Purpose of the DOT In Regulating Packaging

 regulates the manufacturing and testing specifications for containers used for the 
transportation of hazardous materials in commerce.

 Specifications are found in in the Hazardous Materials Regulations of the 
Department of Transportation Bureau of Explosives 6000 Book part 178



DOT “2P”

 A DOT 2P container is used if the internal pressure is from 140 psig to 160 psig at 
130° F (55° C). 

 Destruction test must not burst below 240 psig. (or 1.5 times the maximum pressure 
of the contents at 130 ° F ).

 Test one can out of each lot of 25,000 containers although many manufacturers 
increase their testing frequency. 

 Minimum wall thickness for any container shall be 0.007 inch.

 Container print must be marked to show DOT-2P and name or symbol of person or 
company making the mark.



DOT “2Q”

 A DOT 2Q container is used if the pressure is from 161 psig to 180 psig at 
130° F (55° C). 

 Destruction test must not burst below 270 psig. )or 1.5 times the maximum 
pressure of the contents at 130 ° F).

 Test one can out of each lot of 25,000 containers although many manufacturers 
increase their testing frequency. 

 Minimum wall thickness for any container shall be 0.008 inch.

 Container print must be marked to show DOT-2Q and name or symbol of 
person or company making the mark.



Special Permits

 Special permit containers must be plainly and durably marked DOT-SP followed 
by the special permit number assigned. 

 In addition to the manufacturer’s mark other DOT required information may be 
required.

 Special permits are granted by the DOT for special products or pressures that 
exceed the specifications of 2P, 2Q and DOT-39.

 Special Permits may also be granted for product handlers.



Opportunity tree for aerosol cans

AEROSOL

CAN BODY MATERIALS

TIN COATINGS

BOTTOM/END SPEC

FINISHED PACKAGING

SHIPPING

CAN

CAP

VALVE

LABEL

SHIPPER

BASIS WEIGHT
COATING
SPEC
PRECOATED STEEL
FILM WEIGHT MG/IN4
COATING TYPE
COATING
DESIGN
BASIS WEIGHT
BOXES
PALLETIZED
TRANSIT DAMAGE

RESIN
COLORANT
DIES / SETUP

LABOR & OH

LITHO

LABEL
COLORS
LABEL MATERIAL
ADHESIVE

MOUNTING CUP

DIP TUBE
LAMINATE / SLEEVE
RECYCLED CONTENT

TIN WEIGHT

BODY

CARDBOARD
SHRINK WRAP

CONTENTS

PROPELLANT (3%)

FORMULA (25-43%)

SOLVENT
SURFACTANT
FILM FORMER
FRAGRANCE
OTHER



Questions?

Thank you!!

My contact information:

Email ywowczuk@sextoncan.com
Phone: 256-355-5850 x152

mailto:ywowczuk@sextoncan.com�
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