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Abstract : In general, copper tubes with high corrosion resistance, high thermal conductivity and high
mechanical properties for the transfer of pressurized fluids are used in industry. In the field of using a
refrigerant having a flammability problem, the joint method of the copper pipe by oxygen welding still
remains a problem to be solved. This study proposes a compression fitting method that can solve the
flammability problem by breaking away from the conventional oxygen welding method of the copper
pipe used for refrigerant transfer in the air conditioner. The compression fitting device is implemented
as 3D modeling and the joint characteristics of the copper pipe are verified through simulation. This
study analyzes the contact length of internal and external copper pipes according to the shape of a

roller that generates pressing force when pressing the copper pipe.
Key Words : Flammability problem, Copper tube, Compression fitting, Pressing force
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Fig. 1 Schematic diagram of compression fitting

device

Copper pipe

Sleeve

Fig. 2 Fitting system with sleeve and pipe

| Fix one copper pipe |

4

| Rotate roll in press of one copper pipe |
0

| Fix the other copper pipe |
0

|Rotate roll in press of the other copper pipe|
0

| Insert the two coppers into sleeve |
4

| Fix one side of sleeve |
0

| Rotate roll in press of the other sleeve |
0

| Fix other side of sleeve |
0

| Rotate roll in press of one side sleeve |

Fig. 3 Step of fitting system
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Table 1 Mechanical

composition of material

properties  and

chemical

Mechanical properties

Chemical composition

Tensile Hardness .
strength (HR30T) Cu |Pb|Fe| P Si
(N/mm2)
315 50.1 99950 | 0 10.023| O
Table 2 Experimental conditions
Copper Pipe Sleeve
Material Cu pipe Cu pipe
Diameter (mm) I 15.88 g 17.40
Thickness (mm) 0.7 0.7
Deform depth (mm) 1.0 1.0
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Table 4 Contact length of copper pipe and sleeve

Length of B (mm) Contact length (mm)
3 1.083640
1.079900
0.788908
0.504129
0.359300
0.338824
0.328440
0.326745
0.246886
0.079782
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