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(54) Title of Utility Model

LED TUBE 

(57) Abstract

The utility model relates to the technical field of LED semiconductor 

lighting and provides an LED tube, comprising a hollow tube body, end 

covers connecting the ends of the tube body, and a light source fixedly 

mounted inside the tube body, wherein the tube body is integrally made 

of an insulating material and comprises a light transmitting portion for 

transmitting light and connecting portions for connecting the end 

covers, the light transmitting portion is arranged at a position 

corresponding to the light source, the connecting portions are located at 

the ends of the light transmitting portion, and the tube body is made of 

a light diffusion PC material at least at the light transmitting portion, so 

that the light emitted from the light source can pass through the light 

transmitting portion and emit to the outside of the LED tube. Compared 

with the prior art, the tube body of the LED tube provided by the utility 

model is made of an insulating material, so there is no risk of electric 

leakage during the assembly and use processes, and the safety of the 

product is improved; and as a light insulating material is used instead 

of the original aluminum lamp holders, the LED tube is even lighter 

and easier to carry and has a wide range of applications.   

Current Lighting 
EX1012 
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1. An LED tube, comprising a hollow tube body, end covers covering the ends of the tube

body and a light source arranged inside the tube body, wherein the tube body is integrally

made of an insulating material and comprises a light transmitting portion for transmitting

light and connecting portions for connecting the end covers, the connecting portions being

arranged at the ends of the light transmitting portion, and the tube body being made of a

light diffusion PC material at least at the light transmitting portion.

2. The LED tube according to claim 1, wherein the cross section of the tube body consists

of a non-closed curved section and straight sections connected to the two ends of the

curved section.

3. The LED tube according to claim 2, wherein the light source comprises a PCB arranged

inside the tube body, LEDs arranged on the PCB and a driver power supply unit arranged

on a side of the PCB and connected to the PCB, and the PCB and the light transmitting

portion face each other.

4. The LED tube according to claim 3, wherein two slots for fixing the PCB are arranged

inside the tube body, and the openings of the two slots are arranged parallel and opposite

each other.

5. The LED tube according to claim 4, wherein on the cross section of the tube body, there

is a line segment perpendicular to the PCB, passing through the axis of the tube body and

extending from two opposite ends to the tube body; a first end of the line segment

extending to the light transmitting portion of the tube body, and a second end extending

to the part of the tube body opposite the light transmitting portion; and the height of the

PCB on the cross section of the tube body ranges from the second end of the line segment

to 3/4 of the entire line segment.

6. The LED tube according to claim 3, wherein the driver power supply unit is fixedly

arranged inside one of the end covers or is bonded on the PCB.

7. The LED tube according to any of claim 1 to claim 6, wherein the tube body is completely

made of a light diffusion PC material.

8. The LED tube according to any of claim 1 to claim 6, wherein fixing holes are opened on

the connecting portions, and buckles for being snapped and fit into the fixing holes are

arranged on the inner sides of the end covers.
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9. The LED tube according to any of claim 1 to claim 6, wherein the end covers are made of

an insulating material, and copper pins for connecting an external power supply are

arranged on the end faces of the end covers.

10. The LED tube according to any of claim 1 to claim 6, wherein air vents for heat dissipation

are opened on the end faces of the end covers.

Page 3 of 24



CN 203797412 U Description 1/6 

3 

LED TUBE 

TECHNICAL FIELD 

[0001] The present utility model relates to the technical field of LED semiconductor lighting, 

particularly to an LED tube. 

[0002] BACKGROUND ART 

[0003] Light emitting diodes (LEDs) are solid-state semiconductor devices that can convert 

electric energy into visible light. They can directly convert electricity into light. 

[0004] At present, with the development of lighting technology, the LED semiconductor 

lighting market is maturing, and people’s demand for LED products is also increasing day by 

day.  

[0005] In the prior art, the tube body of a common and the most widely used LED tube 

comprises aluminum lamp holders and a PC lampshade, and a light-emitting light source is 

mounted on the aluminum lamp holders. In this structure, as the aluminum lamp holders are 

made of conductive metal, electric leakage may occur during the assembly process if not 

handled properly. Therefore, the power supply design of the tube must consider how to prevent 

electric shock, which is complicated; moreover, the aluminum lamp holders are heavy, resulting 

in a heavier tube as a whole, which is not easy to carry.  

SUMMARY OF THE UTILITY MODEL 

[0006] An objective of the present utility model is to provide an LED tube to solve the 

technical problem of the prior art that LED tubes containing conductive metal components are 

prone to causing electric shock.  

[0007] In order to solve the above technical problem, the present utility model adopts the 

following technical solution: an LED tube, comprising a hollow tube body, end covers covering 

the ends of the tube body, and a light source arranged inside the tube body, wherein the tube 

body is integrally made of an insulating material and comprises a light transmitting portion for 

transmitting light and connecting portions for connecting the end covers, the connecting 

portions are arranged at the ends of the light transmitting portion, and the tube body is made of 
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a light diffusion PC material at least at the light transmitting portion. 

[0008] Further, the cross section of the tube body consists of a non-closed curved section and 

straight sections connected to the two ends of the curved section. 

[0009] Further, the light source comprises a PCB arranged inside the tube body, LEDs 

arranged on the PCB, and a driver power supply unit arranged on a side of the PCB and 

connected to the PCB, and the PCB and the light transmitting portion face each other.  

[0010] Further, two slots for fixing the PCB are arranged inside the tube body, and the 

openings of the two slots are arranged parallel and opposite each other. 

[0011] Further, on the cross section of the tube body, there is a line segment perpendicular 

to the PCB, passing through the axis of the tube body and extending from two opposite ends to 

the tube body; a first end of the line segment extends to the light transmitting portion of the tube 

body, and a second end extends to the part of the tube body opposite the light transmitting 

portion; and the height of the PCB on the cross section of the tube body ranges from the second 

end of the line segment to 3/4 of the entire line segment.  

[0012] Further, the driver power supply unit is fixedly arranged inside one of the end covers 

or is bonded on the PCB. 

[0013] Further, the tube body is completely made of a light diffusion PC material. 

[0014] Further, fixing holes are arranged on the connecting portions, and buckles for being 

snapped and fit into the fixing holes are arranged on the inner sides of the end covers. 

[0015] Further, the end covers are made of an insulating material, and copper pins for 

connecting an external power supply are arranged on the end faces of the end covers. 

[0016] Further, air vents for heat dissipation are opened on the end faces of the end covers. 

[0017] Compared with the prior art, the LED tube provided by the present utility model is 

free from the risk of electric leakage during the assembly and use processes, improving the 

safety of the product; moreover, as a light insulating material is used instead of the original 

aluminum lamp holders, the LED tube is even lighter and easier to carry, and has high 

production efficiency, a large luminous angle, a high light transmission rate, soft light, and a 

wider range of applications.  
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Fig. 1 is a partially exploded schematic view of an LED tube according to 

Embodiment 1 of the present utility model; 

[0019] Fig. 2 is a sectional view of A-A in Fig. 1; 

[0020] Fig. 3 is a partially exploded schematic view of an LED tube according to 

Embodiment 2 of the present utility model; 

[0021] Fig. 4 is a sectional view of B-B in Fig. 3. 

DETAILED DESCRIPTION 

[0022] The present utility model will now be further described by referring to the 

accompanying drawings and embodiments, from which the technical problem it intends to solve, 

and its technical solution and advantages, will be evident. It should be understood that the 

specific embodiments described here are intended to illustrate and not to limit the present utility 

model.  

[0023] The implementation of the present utility model is elaborated below in conjunction 

with specific drawings. 

[0024] As shown in Fig. 1 to Fig. 4, the LED tube 1 provided in this embodiment comprises 

a hollow tube body 40, end covers 10 connecting the ends of the tube body 40, and a light source 

3 fixedly mounted inside the tube body 40, wherein the tube body 40 is integrally made of an 

insulating material and comprises a light transmitting portion 401 for transmitting light and 

connecting portions 402 for connecting the end covers 10, the light transmitting portion 401 is 

arranged at a position corresponding to the light source 3, the connecting portions 402 are 

located at the outer ends of the light transmitting portion 401, and the tube body 40 is made of 

a light diffusion PC material at least at the light transmitting portion 401, so that the light emitted 

from the light source 3 can pass through the light transmitting portion 401 and emit to the outside 

of the LED tube 1.  

[0025] In the foregoing structure of the LED tube 1, the tube body 40 is made of an insulating 

material, so there is no risk of electric leakage during the assembly and use processes, and the 

safety of the product is improved; as a light insulating material is used instead of the original 
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aluminum lamp holders, the LED tube is even lighter and easier to carry and has a wider range 

of applications; and further, the insulating material is cheaper, thereby reducing the production 

cost of the LED tube 1.  

[0026] Fig. 1 and Fig. 2 show Embodiment 1 provided by the present utility model. 

[0027] As shown in Fig. 1 and Fig. 2, the cross section of the tube body 40 is round, an end 

cover 10 is connected to each of the two ends of the tube body 40, the cross sections of the end 

covers 10 match the cross section of the tube body 40 in shape, and the inner diameters of the 

end covers 10 are slightly close to the outer diameter of the tube body 40.  

[0028] The tube body 40 can be made of an insulating material, or a plurality of insulating 

materials, but at least the light transmitting portion 401 of the tube body 40 is made of a light 

diffusion PC material with a light diffusion function. The light diffusion PC material is prepared 

by adding a light diffuser to PC resin. The light diffuser is spherical and evenly dispersed in the 

PC resin to form an island structure. Due to the different refractive indexes of the PC resin and 

the light diffuser, light experiences mirror-like reflections on the surface of the light diffuser 

and after several reflections, a light diffusion effect is achieved. The light diffusion PC material 

can be transparent or milky white and has good properties such as high temperature resistance, 

flame resistance and high light transmittance. In this way, the light emitted from the light source 

3 in the tube body 40 reaches the light transmitting portion 401 again after several reflection 

processes, and meets the diffuser, where light is reflected and diffused several times. In this 

process, certain luminance is maintained on the surface of the light transmitting portion 401 of 

the tube body 40.  

[0029] In this embodiment, the light source 3 comprises a PCB 31 fixedly mounted inside 

the tube body 40, a plurality of LEDs 32 arranged on the PCB 31 in an integrated and packaged 

manner, and a driver power supply unit 20 arranged on a side of the PCB 31 and connected to 

the PCB 31, and the PCB 31 and the light transmitting portion 401 face each other. A 

corresponding power module 30, a circuit and pads 33 matching the LEDs 32 are distributed on 

the PCB 31, the output terminal of the driver power supply unit 20 is connected to the pads 33 

on the PCB 31 via wires or matched wiring terminals, and the input terminal is connected to an 

external power supply via self-contained wires of the end covers 10 to form a complete circuit. 

In this way, after the driver power supply unit 20 is powered on, the power module 30 on the 

PCB 31 starts the LEDs 32 to emit light, so that the LED tube 1 starts to work.  
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[0030] Two slots 41 for fixing the PCB 31 are arranged inside the tube body 40, and the 

openings of the two the slots 41 are arranged parallel and opposite each other. The slots 41 are 

formed by extending the inner wall of the tube body 40 towards the axial direction of the tube 

body 40, and extend and are arranged along the lengthwise direction of the tube body 40. The 

opening of each of the slots 41 is approximate to the thickness of the PCB 31. By inlaying the 

side edge of the PCB 31 into the openings of the slots 41, the position of the PCB 31 is fixed.  

[0031] On the cross section of the tube body 40, there is a line segment perpendicular to the 

PCB 31, passing through the axis of the tube body 40 and extending from two opposite ends to 

the tube body 40; a first end of the line segment extends to the light transmitting portion 401 of 

the tube body 40, and a second end extends to the part of the tube body 40 opposite the light 

transmitting portion 401; and in this embodiment, the height of the PCB on the cross section of 

the tube body 40 ranges from the second end of the line segment to 5/6 of the entire line segment. 

In this way, the light emitted by the LEDs 32 can be reflected several times in the tube body 40 

to increase the brightness of the surface of the light transmitting portion 401.  

[0032] Of course, it can also be set according to the width of the PCB 31. When the width of 

the PCB 31 is small, the bottoms of the openings in the slots 41 can be thickened, so that the 

PCB 31 is placed at a certain height position. 

[0033] In order to achieve a relatively fixed position of the driver power supply unit 20 in 

the tube body 40, the driver power supply unit 20 can be fixed in an end cover 10 by means of 

screws or clamps, or be bonded on the PCB 31 by means of an appropriate amount of adhesive. 

[0034] In order to achieve a better overall luminous effect of the LED tube 1, the tube body 

40 is completely made of a light diffusion PC material, that is, in addition to the light 

transmitting portion 401 on the tube body 40, other parts are also made of a light diffusion PC 

material with a light diffusion function, thereby increasing the overall light transmission of the 

LED tube 1 and improving the luminous effect.  

[0035] In order to install the end covers 10 and the tube body 40 more firmly, fixing holes 

42 are opened on the connecting portions 402 of the tube body 40, and buckles for being snapped 

and fit into the fixing holes 42 are arranged on the inner sides of the end covers 10. In this way, 

through the snapping and fitting between the buckles and the fixing holes 42, the end covers 10 

are fastened on the tube body 40, enabling installation.  
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[0036] In order to improve the overall resistance of the LED tube 1 to electric leakage, the 

end covers 10 are also made of an insulating material, and copper pins 11 for power-on are 

arranged on the end faces of the end covers 10. Each of the copper pins 11 runs through the end 

face of the corresponding end cover 10, one end of the copper pin 11 is connected to the driver 

power supply unit 20 in the tube body 40, and the other end is for connecting an external power 

supply. In this way, the insulating effect of the LED tube 1 can be improved comprehensively, 

making the LED tube 1 safer in the installation and use processes.  

[0037] In order to dissipate heat of the LED tube 1, air vents 12 for heat dissipation are 

opened on the end faces of the end covers 10. Air vents 12 in an appropriate quantity and size 

can be opened on the end faces of the end covers 10 according to the power and heat output of 

the LEDs 32.  

[0038] Fig. 3 and Fig. 4 show Embodiment 2 of the present utility model. Below only the 

differences of Embodiment 2 from Embodiment 1 are described. 

[0039] In this embodiment, the cross section of the tube body 40 consists of a non-closed 

curved section 40a and straight sections 40b connected to the two ends of the curved section 

40a. From Fig. 4, it can be seen that the light transmitting portion 401 for transmitting light is 

arranged on the curved section 40a, and the PCB 31 equipped with integrated and packaged 

LEDs 32 is closely adjacent to the surfaces of the straight sections 40b at the bottom of the tube 

body 40 by means of the slots 41. The surface of the tube body 40 with the straight sections 40b 

is a plane, so when the surface of the tube body 40 with the straight sections 40b is mounted on 

a planar wall, LED lamps can be fixed easily.  

[0040] Of course, the cross-sectional shape of the tube body 40 can be designed as any 

irregular circle according to actual needs. 

[0041] Alternatively, the height of the PCB on the cross section of the tube body 40 can be 

set as required and the installation range of the PCB on the cross section of the tube body 40 is 

from the second end of the line segment to 3/4 of the entire line segment.  

[0042] The foregoing description comprises preferred embodiments of the present utility 

model and is not intended to limit the present utility model. All modifications, identical 

replacements and improvements made without departing from the spirit and principle of the 

present utility model shall be within the protection scope of the present utility model.  
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