[Detailed Description of the Invention] 
[0001] 
[Industrial Application] The present invention relates to the method of covering a synthetic resin layer on the surface of a metal tube like automobile steel pipes for piping. 
[0002] 
[Description of the Prior Art]Now, the single volume or the duplex-winding steel pipe is used abundantly at the various piping of an automobile, for example, fuel piping, brake pipe arrangements, piping for air conditioning, power-steering piping, a lubricating oil pipe, water piping, and the hydraulic line for rear drives. Surface treatments, such as plating treatment of the various kinds [ steel pipes / these ] for rust prevention and baking finish, are performed. Covering layers, such as resin, to a steel pipe is performed as the measure against interference with the piping comrade and piping which follow a measure (chipping) and a complicated course in the stone from the road surface by rotation of a tire, other parts, a vehicle body, etc., and a measure against heat insulation of a steel pipe. 
[0003]or [ passing adhesives by putting heat contraction nature resin CHIEBU on a steel pipe, giving heat to a resin tube and shrinking it, in order to cover a resin layer to a steel pipe ] -- or it is the most general method to stick a resin layer to a steel pipe without passing. Thus, the obtained resin coating pipe takes the form with which the synthetic resin layer 3 is covered by the periphery of the steel pipe 1 via the adhesive layer 2, as shown inFig.5. Surface treatment layers who gave 4 to the outer peripheral surface of the steel pipe 1, such as plating and baking finish, and 5 show a connection rubber hose. 
[0004] 
[Problem to be solved by the invention]In the resin coated steel pipe made by the conventional method which more than described, The exposure section 7 which firm adhesion of that resin layer is not made and the uniform and precise thickness of covering moreover is not obtained, and contracts also to a longitudinal direction when a resin layer carries out heat contraction and sticks to a steel pipe, therefore does not have a resin layer in the end of a steel pipe will be left behind, and this portion will turn into a weak portion of piping. After covering a resin layer to a steel pipe, both cannot be used as the body and a terminal process cannot be carried out simultaneously. 
[0005]The work which puts a heat contraction nature resin tube on a steel pipe is not easy, and desirable from a viewpoint of mass production. It is preferable to interpose an adhesive layer among both for effective junction of a resin tube and a steel pipe, and this complicates a coating process. 
[0006]Were made in order that the present invention might solve an above-mentioned problem, and the purpose, It is in acquiring the synthetic resin layer coating method to the metal tube which a process is easy and fits mass production, can make a synthetic resin layer adhere firmly and uniformly on the surface of a pipe, without leaving the above exposure sections, and makes the terminal process of a metal tube possible simultaneously with it and the body after synthetic resin layer covering. 
[0007] 
[Means for solving problem]It sends to the longitudinal direction, heating a metal tube to the present invention according to the synthetic resin layer coating method to ********. And a metal tube and the synthetic resin which is concentrically polar by a molten state are extruded cylindrically, and a synthetic resin is made to adhere to the outer peripheral surface of the metal tube currently remitted. 
[0008] 
[Function]The metal tube currently remitted does not lower rapidly the temperature of the synthetic resin which contacts by a molten state to the surface for the heating. Therefore, the synthetic resin can flow into the minute concave portion of the element tube of a metal tube, or a surface treatment layer with a molten state, and a synthetic resin adheres firmly on the surface of a metal tube after solidification. 
[0009] 
[Working example]Hereafter, the working example of the present invention is described with reference to Drawings. In Fig.1, 10 is an uncoiler constituted with the roll which twisted the steel pipe 11 made previously, and the long steel pipe 11 is sent out in the direction shown by an arrow by straight-pipe-shape voice from the uncoiler 10. The steel pipe 11 has the steel pipe conditioning equipment 12 let it pass first, and receives conditioning, such as washing, degreasing, rinsing, and drying, here. 
[0010]The steel pipe 11 after conditioning has the heating apparatus 13 let it pass, is a suitable temperature, for example, a 100 to 260 degrees C temperature region, here, and is uniformly heated by any preset temperature suitable for the characteristic of the resin to cover. A controlled atmosphere furnace, an electrical heater, an induction heating apparatus, a far infrared heater, etc. can constitute the heating apparatus 13, for example. 
[0011]The steel pipe 11 which received processing has the melting resin equipment for launching 14 let it pass next, and a synthetic resin layer is covered by the outer peripheral surface of the steel pipe 11 here. The melting resin equipment for launching (henceforth equipment for launching) 14 is constituted as shown in Fig.2. 
[0012]The equipment for launching 14 equips the side surface by the side of the downstream with the extruding die 15. Extrusion has the steel pipe through hole 16 in that center, and an arrow direction lets the steel pipe 11 pass concentrically in the inside of this through hole 16. The extruding die 15 equips the surroundings of the through hole 16 with the steel pipe 11 which has the through hole 16 let it pass, and the concentrically annular melting synthetic resin extrusion opening 18 as concentrically as it. The extrusion opening 18 has turned to the downstream side of the feed direction of the steel pipe 11. In order to make tubed to a downstream direction and to extrude the melting synthetic resin 19a to it through this extrusion opening 18, the extrusion screw 17 is provided pivotable in the cylinder provided on the main part 14a of equipment for launching. The conical shape projected part 14b projected inside the extruding die 15 is provided by the main part 14a of the equipment for launching 14.
A melting resin passage is formed in the surroundings of it.
[0013]The synthetic resin used for covering is polar by the present invention. As biggest factor that influences the adhesive property of a synthetic resin, it is polar. Polarity is the property to come from the polarity of the atom group who exists in the structural unit of a polymer, and, generally the polarity of the plastic which has strong polar groups, such as -OH, -cl, -NO2, -CN, -NH2, -COOH, -CO, -CONH, and -OCH3, in a molecule is size. - A plastic which has many hydrocarbon groups, such as CH3 and -CH2, for example, polyethylene, polypropylene, etc. are nonpolarity. An adhesive property is good and a nonpolar thing has an adhesive property as low as a polar big plastic. Polar resin preferable for using by the present invention is the polyamide 11, the polyamide 12, ionomer resin, EVOH (ethylene vinyl alcohol copolymer), etc. Since the polar resin to be used is extruded by a molten state, it is thermoplastics unsurprisingly. 
[0014]The melting resin extruded from the extrusion opening 18 is in a suitable molten state, and is in a temperature requirement (100 degrees C thru/or 260 degrees C). Temperature changes with kinds of resin. 
[0015]The resin 19a of a molten state contacts the outer peripheral surface of the steel pipe 11 which makes tubed from the extrusion opening 18, is extruded, and has been sent. The steel pipe 11 is preheated by the temperature approximated to the above-mentioned temperature of the synthetic resin 19 in contact with it at this time. Junction to the steel pipe 11 and a melting synthetic resin is firmly performed by this. 
[0016]Supposing the steel pipe 11 has been sent at ordinary temperature, the heat of a synthetic resin will be rapidly taken by the steel pipe 11 at the moment of touching the steel pipe 11. Hardening of a synthetic resin starts rapidly, resin flows into the element tube of the steel pipe 11, a surface treatment layer's minute concave portion, etc., and it becomes impossible therefore, to adapt oneself to the surface. On the other hand, if the steel pipe 11 is preheated, rapid hardening of a synthetic resin will not take place, but resin with a molten state flows into the minute concave portion of a steel pipe surface, etc., and firm junction of a steel pipe and resin is acquired. Firmer junction is made when the synthetic resin shall have polarity. 
[0017]The steel pipe 11 may use an element tube and can also enforce an above-mentioned coating method using what performed surface treatments, such as galvanization and coating, to the peripheral surface of an element tube. An above-mentioned method is applicable also to the pipe of other metal other than a steel pipe. 
[0018]As mentioned above, since a synthetic resin layer can be made to adhere to a metal tube having no adhesive layer and firmly if the method of the present invention is used, it becomes possible to perform the terminal process of a pipe, for example, flare, bulge working, etc. after covering of a synthetic resin. The firm junction acquired by the method of the present invention is like [ which may make a synthetic resin layer adhere also to up to fluorine resin coating on which it is easy to slide ]. 
[0019]Next, the example of present invention enforcement is shown. When using the polyamide 11 as a synthetic resin, it is good to use the following conditions as the extrusion covering condition. 
[0020] 
The temperature of the cylinder temperature 204-280 degree-C die of equipment for launching. 280 degree-C synthetic resin melting pressure power 120 kg /, cm2 screw speed 20-rpm synthetic resin extrusion outlet 230 kg/hr extrusion rate 15 m/min synthetic resin layer thickness 0.4-mmFig.3 and Fig.4 show the example of the synthetic-resin-coating steel pipe obtained by the method of the present invention.In the example of Fig.3, the surface treatment layer 20 is given to the outer peripheral surface of the steel pipe 11, and the synthetic resin layer 19 is provided by the outside. After covering the synthetic resin layer 19, the bulge working part 22 is formed in the end of a steel pipe, and the rubber hose 23 for connection is attached to the bulge working part 22 with the instrument 24 with a bundle. The example of Fig.4 is an example which omitted the surface treatment layer 20 in the example of Fig.3. 
[0021] 
[Effect of the Invention]As described above, in the present invention, a metal tube is preheated, and a polar synthetic resin of a molten state is cylindrically extruded to it, and it adheres to it.
Therefore, a synthetic resin can be slushed into a concave part on the surface of a metal tube, etc., a firm jointing condition can be acquired, and thickness of a resin layer can be made uniform.
After junction becomes possible [ processing the terminal part of a resin layer and a metal tube simultaneously with the body ]. 

[Brief Description of the Drawings] 
[Drawing 1]Process drawing showing the synthetic resin layer coating method to the metal tube of the present invention. 
[Drawing 2]The principle figure showing some equipment for launching ofFig.1. 
[Drawing 3]The cross sectional view showing an example of the synthetic-resin-coating pipe obtained by the method of the present invention. 
[Drawing 4]The cross sectional view showing other same examples. 
[Drawing 5]The cross sectional view showing the synthetic-resin-coating pipe made by the conventional method. 
[Explanations of letters or numerals] 
11 Metal tube 
12 Conditioning equipment 
13 Heating apparatus 
14 Melting resin equipment for launching 
15 Die 
18 Melting synthetic resin extrusion opening 
19a Melting resin 
19 Synthetic resin layer 
20 Surface treatment layer 
[Claim(s)] 
[Claim 1]A synthetic resin layer coating method to a metal tube sending to the longitudinal direction, heating a metal tube, extruding cylindrically a metal tube and a synthetic resin which is polar by a molten state concentrically, and making a synthetic resin adhere to an outer peripheral surface of a metal tube currently remitted. 
[Claim 2]A synthetic resin layer coating method to the metal tube according to claim 1 making cooking temperature of a metal tube into arbitrary temperature between 100 to 260 degrees C.
