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Summary — The copper based products have taken vital importance in recent times, not only its conductive 
and anticorrosive properties, but also a recent feature known. Many studies and clinical trials worldwide show 
the bactericidal properties of copper; so that its application in the health sector has become necessary. 
However the marketing of products made of antimicrobial Copper is not widespread in our country. Products 
manufactured by plastic deformation processes; as containers, vessels, fanny packs, carry serum, tables healing, 
etc. require previous studies that prove its feasibility. There aren´t known scientific techniques of control 
parameters for these processes; so determine the mechanical properties of the antimicrobial Copper is 
essential for carry them out. This article describes the tensile testing, hardness, lamination and sausage; and a 
study of annealing heat treatment to make the material for carrying out the manufacture of a vessel and fanny 
commissioned by the Cayetano Heredia Hospital. 

I. INTRODUCTION 

The applications of Antimicrobial Copper surfaces 

have a significant effect in the battle against the 

spread of infections. The Environmental Protection 

Agency (EPA) developed which showed the 

properties antimicrobial copper and more than 355 

copper alloys with a minimum of 60 % copper, 

killing 99.9% of bacteria after 2 hours of continuous 

exposure to bacteria. Even when copper or alloys 

copper begin to show the typical speckled copper the 

bactericidal effect remains. The alloys can be 

applied to surfaces located in high- traffic places like 

hospital environments, public places, schools and 

home. 

Products that are recognized for antimicrobial 

copper applications in hospitals are : 

 Railing beds, Footrest

 Dining tables

 IV pole

 Showers

 Staircase Banister

 Door pusher

 Door pullers

 Containers

The availability of copper or its alloys to 

manufacture these furniture and accessories is 

limited. Just consider the case of strapping. 

If we work with strapping in copper or its alloys, 

local production is limited to a width 1.3mm x 

320mm thick. In our industry, sheets are wider, or 

thicker. The Most jobs in copper produced in Peru is 

done by Coppersmiths, whose experience is from 

their family tradition of this activity. There is not 

massive production, no production scale industrial, 

and craftsmen survive on the market for the 

exclusivity of its products, but the actual cost is 

impaired by lack of technical knowledge. There 

aren't scientific techniques of control parameters for 

processes of welding, plastic deformation and 

machining. Therefore, determine the resistance of 

material and its hardness is critical to carry out these 

processes. 

II. DEFINITIONS

Antimicrobial Copper is one of the best metals 

against pathogenic bacteria, looks good, that´s why 

it´s used in the hospitals, airports , schools , places 

with big influx of people , because that's where the 
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antimicrobial copper fulfills its function of removing 

the highest amount of bacteria in the shortest time 

and improve the quality of life of people. This metal 

does not need any coating (Corrosion paint), 

otherwise, it wouldn´t eliminate bacteria, but its 

cleaning is done with citric acid. 

 

 
Figure 1. Antimicrobial copper 

 

Copper does not have good mechanical strength, 

consequently his little application in mechanical 

elements, but there are several procedures to 

improve its mechanical strength, being the most 

significant the plastic deformation. 

 

This project focuses on hospitals, where we have to 

carry trays that doctors will use to place utensils 

(tongs, needles, scissors, etc.), and organs of 

patients. The question is: How do we get it? We are 

going to need antimicrobial copper plates, 

equipment to make plastic deformation tests, in 

addition to knowledge of a standardized procedure 

for carry them out. This whole project is based on 

perform lamination processes and deep drawing. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Container and Kidney basin 

 

Lamination is a deformation process in which 

section of the material is reduced by compression 

forces exerted by two rollers that rotate in opposite 

directions. Most of the copper laminates are made in 

cold rolling; this also depends on the thickness of the 

sheet. In the project, we will use these rollers to 

lower the thickness of 1.3 to 0.5mm. The cold rolling 

makes more resistant metal and cleaner the surface, 

it´s applied to elements of reduced thickness. 

   

 
Figure 3. Lamination 

 

The deep drawing is a metal-sheet forming operation 

used to make molded parts, cash and other hollow 

shapes more complex. It is performed by placing a 

metal sheet over the cavity of a die and pushing the 

metal into the cavity using a punch. The shape must 

flatten against the die by a fastener shapes. Common 

parts that are made by deep drawing are beverage 

cans, caps ammunition, kitchen utensils and auto-

parts. In our project, we will focus on made medical 

trays which we were entrusted to us by the Cayetano 

Heredia Hospital. 

 

 
Figure 4. Deep drawing 

 

 

 

III. EXPERIMENTAL PROCEDURE 

The following procedure details the planning to 

perform tests for the characterization of material and 

analysis criteria and standards to use. 

1° Chemical analysis. 

A chemical analysis is performed by spectrum 

atomic absorption in order to know their chemical 

composition, specifically the percentage of “Cu" and 

"Zn" in the material. 

 



2° Mechanical tests 

Mechanical tests will be carried out to determine the 

mechanical properties of the material: 

-Tension testing. 

By following the norm ASTM E8M. 

-Hardness testing 

By following the norm ASTM E18. 

 

According to the results, it will decide if is feasible 

a heat treatment. 

 

3° Prepare the material 

Before the lamination process, the material is cut 

considering its strain known pretesting, besides the 

dimensions of the tensile specimens and deep 

drawing to determine new values of the mechanical 

properties. 

 

4° Lamination process 

3 types of laminate will be made: A slow rolling, 

intermediate and fast. They will allow to know the 

behavior of the material. 

 

5° Deep drawing process 

There are going to be made 4 deep drawing for each 

type of laminate, which two of them will be 

lubricated with oil and the remaining with grease. 

 

6° Mechanical tests after the deep drawing 

Hardness and tension tests will be made after all 

process (lamination and deep drawing). 
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