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Abstract

The aim of this research is to develop suitable lubricants for 

copper tube drawing process. Tube drawing operations are 

carried out using the floating-plug method. Both die and plug 

materials are tungsten carbide. The half die angle and half plug 

angle are 13o and 11o, respectively. The tube material for this 
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experiment is copper tube (JIS) H3300 C1220. The outer 

diameter of the tube before drawing is 22.24 millimeters having 

1.14 millimeters thickness. The reduction ratio of the cross 

sectional area is set to be constant at 38 percent. Four types of 

base oil having different viscosity are experimented. Additionally, 

the experiments were carried out using extreme pressure additive 

(EP) which is Chlorine. The performance of each lubricant is 

evaluated by the ability to decrease maximum drawing load and 

to provide better quality of tube wall surface. The results show 

that tube surface roughness depended on lubricant viscosity. The 

lower the viscosity of lubricant, the better is the surface quality. 

Chlorine additive in the lubricant has less effect on decreasing 

the coefficient of friction and maximum drawing load. 

1.

 (Tube Drawing)    

 [1, 2, 3] 

(Chlorine)  (EP; 

Extreme Pressure)

2.  (Floating Plug Drawing) 
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(Draw bench)  3 

 160 

 (Base oil)  4 

 (A-D)  1 

 (Fatty acid) 

 1. Base oil (A-D) 95% (%wt.) + 5% Fatty acid (%wt.)

 2. Base oil (A-D) 90% (%wt.) + 5%Cl (%wt.)+ 5% Fatty acid 

(%wt.)

 3. Base oil (A-D) 85% (%wt.) + 10%Cl (%wt.)+ 5% Fatty acid 

(%wt.)

 4. Base oil (A-D) 80% (%wt.) + 15%Cl (%wt.)+ 5% Fatty acid 

(%wt.)
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 [6] 
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 4  Ball-on-disk [8] 
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40 C (cSt.) 100 C (cSt.) ( C)

A 10.50 2.74 170 

B 29.89 5.20 204 

C 99.08 11.07 267 

D 497.60 32.40 305 

 (Ball-on-disk)  4 

 (Tribometer)  ASTM G99-95a [7] 
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tt K K=523.59 MPa n=0.0295

**  (Hertzian Equation [9]) 
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4.2

 Ball-on-disk  5 
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