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(54) Utility Model Name

LED fluorescent lamp

(57) Summary

This Utility Model provides an LED fluorescent lamp. The

technical problem to be solved is to reduce the manufacturing 

cost. It includes a lamp tube and a circuit board arranged in 

the lamp tube with LED lamp beads. The circuit board is 

fixedly connected with the inner wall of the lamp tube through 

a fixed layer in the same way as the circumference curvature 

of the inner wall of the lamp tube in its width direction. The 

structure that directly fixes the circuit board onto the inner wall 

of the lamp tube through the fixing layer omits the metal 

bracket used to fix the circuit board in the LED fluorescent lamp tube in the prior art, and 

greatly reduces the manufacturing cost of the LED fluorescent lamp. When the fixing 

layer uses a bonding layer with good heat conductivity, it can improve the cooling of the 

fluorescent lamp. This Utility Model also sets reflective film layers on the inner and outer 

walls of the lamp tube, so that the light emitted from the LED light source to the back of 

the lamp tube can be fully utilized due to reflection, thereby correspondingly enhancing 

the luminance of the fluorescent lamp. In addition, a heat sink is added outside the lamp 

tube to further improve the cooling effect of the lamp tube.

Current Lighting 
EX1015 
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1. An LED fluorescent lamp, which includes a lamp tube (1) and a circuit board (2)

arranged in the lamp tube (1) with at least one row of LED lamp beads (21)

extending along the axial direction of the lamp tube (1). The LED lamp beads

(21) are electrically connected with the external circuit through the circuit board

(2), which is characterized in that: The circuit board (2) is fixedly connected with 

the inner wall of the lamp tube (1) through the fixing layer (3) in the same way as 

the circumference curvature of the inner wall of the lamp tube (1) in its width 

direction. 

2. The LED fluorescent lamp according to Claim 1 is characterized in that: The

fixing layer (3) is a thermally conductive adhesive layer (3).

3. The LED fluorescent lamp according to Claim 2 is characterized in that: The

thermally conductive adhesive layer (3) is a thermally conductive adhesive (31),

which is silicone, acrylic acid vinegar or epoxy resin.

4. The LED fluorescent lamp according to Claim 2 is characterized in that: The

thermally conductive adhesive layer (3) comprises an aluminum foil layer (32), a

thin aluminum layer, a copper layer, or a fiber layer doped with thermally

conductive adhesive material. The front side of the aluminum foil layer (32), the

thin aluminum layer, the copper layer, or the fiber layer doped with thermally

conductive adhesive material is bonded with the circuit board (2) through the

thermally conductive adhesive (31), and the back side is bonded with the inner

wall of the lamp tube (1) through the thermally conductive adhesive (31).

5. The LED fluorescent lamp according to Claim 3 or 4 is characterized in that: An

inner reflective film layer (4) is arranged on the inner wall of the lamp tube (1)

corresponding to the back of the circuit board (2). The inner reflective film layer

(4) is set as a continuous film layer or a discontinuous film layer in the

circumference direction of the inner wall of the lamp tube (1). The continuous film 

layer is from one side of the circuit board (2) to the other side through the back of 

the circuit board (2), and its length along the circumference direction of the inner 

wall of the lamp tube (1) is 1/3-1/2 of the circumference of the inner wall of the 

lamp tube (1); The discontinuous film layer is composed of two sections 

respectively located on both sides of the circuit board (2). The length of the 

discontinuous film layer on each side along the circumference direction of the 

inner wall of the lamp tube (1) is 1/6-1/4 of the inner circumference length. 

6. The LED fluorescent lamp according to Claim 5 is characterized in that: The

inner wall of the lamp tube (1) without the inner reflective film layer (4) is the

inner wall of the frosted layer (12).

7. The LED fluorescent lamp according to Claim 6 is characterized in that: The area

corresponding to the circuit board (2) on the outer wall of the lamp tube (1) is

equipped with an external reflective film layer (5). The length of the external

reflective film layer (5) along the circumference direction of the outer wall of the

lamp tube (1) is greater than the length of the circuit board (2) radially projected

on the circumference direction of the outer wall of the lamp tube (1), and the
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projection is covered. The length of the external reflective film layer (5) along the 

circumference direction of the outer wall of the lamp tube (1) is 1/4-1/2 of the 

outer circumference length. 

8. The LED fluorescent lamp according to Claim 7 is characterized in that: The 

external reflective film layer (5) closely attached to the outer wall of the lamp tube 

(1) is equipped with a heat sink (6). 

9. The LED fluorescent lamp according to Claim 7 is characterized in that: The 

inner reflective film layer (4) and the external reflective film layer (5) are electric 

coating, spray coating, vacuum coating or aluminum foil layer. 

10. The LED fluorescent lamp according to Claim 7 is characterized in that: The 

circuit board (2) is made of aluminum base PCB, flexible PCB or glass fiber PCB. 
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LED Fluorescent Lamp 

Technical Field 

[0001] This Utility Model covers a fluorescent lamp, in particular to an assembly structure 

of an LED component in a fluorescent lamp tube. 

Background Technology 

[0002] With the rapid development of science and technology, lighting devices mainly 

based on LED light sources, which have the advantages of energy saving, environmental 

protection, high brightness and long life, are increasingly favored by consumers. 

[0003] As shown in Figure 1, the LED fluorescent lamp in the prior art is composed of a 

glass lamp tube 1, a light emitting component arranged in the lamp tube 1, and a plug 

with a driver electrically connected to the light emitting component at both ends of the 

lamp tube. The light emitting component includes a bracket 11 made of aluminum profiles 

extending from one end of the lamp tube to the other end, and a circuit board 2 fixed on 

the bracket, which extends along the axis of the lamp tube and is equipped with LED 

lamp beads 21. The cross-sectional shape of the bracket 11 is an arch less than a 

semicircle, the arc part of the arch is connected with the inner wall of the lamp tube 1, 

and the chord part faces the center of the lamp tube 1. The circuit board 2 with LED lamp 

beads 21 is fixed on the surface of the chord part in the way of facing the center. This 

structure has the following shortcomings: 

[0004] 1) Each fluorescent lamp needs to be equipped with a bracket with the same 

length as the lamp tube, so the manufacturing cost is high. 

[0005] 2) Due to the barrier of the bracket, when the LED light source in the enclosed 

space inside the lamp tube works, the heat generated is transferred to the bracket 

through the circuit board, and then transferred from the bracket to the external space 

through the glass wall of the lamp tube. In this way, the heat resistance will be larger 

through two heat conduction exchange layers. 

Invention Content 

[0006] This Utility Model aims to provide an LED fluorescent lamp. The technical problem 

to be solved is to reduce the manufacturing cost. 

[0007] To solve the above technical problem, the technical solution used by the Utility 

Model is as follows: 

[0008] The LED fluorescent lamp of the Utility Model includes a lamp tube and a circuit 

board arranged in the lamp tube with at least one row of LED lamp beads extending 

along the axial direction of the lamp tube. The LED lamp beads are electrically connected 

with the external circuit through the circuit board. The circuit board is fixedly connected 

with the inner wall of the lamp tube through the fixing layer in the same way as the 

circumference curvature of the inner wall of the lamp tube in its width direction. 

[0009] The fixing layer is a thermally conductive adhesive layer. 

[0010] The thermally conductive adhesive layer is a thermally conductive adhesive (31), 

which is silicone, acrylic acid vinegar or epoxy resin. 

Page 4 of 20



CN 203036295 U                     Specifications                      Page 2/5 

[0011] The thermally conductive adhesive layer comprises an aluminum foil layer, a thin 

aluminum layer, a copper layer, or a fiber layer doped with thermally conductive adhesive 

material. The front side of the aluminum foil layer, the thin aluminum layer, the copper 

layer, or the fiber layer doped with thermally conductive adhesive material is bonded with 

the circuit board through the thermally conductive adhesive, and the back side is bonded 

with the inner wall of the lamp tube through the thermally conductive adhesive. 

[0012] An inner reflective film layer is arranged on the inner wall of the lamp tube 

corresponding to the back of the circuit board. The inner reflective film layer is set as a 

continuous film layer or a discontinuous film layer in the circumference direction of the 

inner wall of the lamp tube. The continuous film layer is from one side of the circuit board 

to the other side through the back of the circuit board, and its length along the 

circumference direction of the inner wall of the lamp tube is 1/3-1/2 of the circumference 

of the inner wall of the lamp tube; The discontinuous film layer is composed of two 

sections respectively located on both sides of the circuit board. The length of the 

discontinuous film layer on each side along the circumference direction of the inner wall 

of the lamp tube is 1/6-1/4 of the inner circumference length. 

[0013] The inner wall of the lamp tube without the inner reflective film layer is the inner 

wall of the frosted layer. 

[0014] The area corresponding to the circuit board on the outer wall of the lamp tube is 

equipped with an external reflective film layer. The length of the external reflective film 

layer along the circumference direction of the outer wall of the lamp tube is greater than 

the length of the circuit board radially projected on the circumference direction of the 

outer wall of the lamp tube, and the projection is covered. The length of the external 

reflective film layer along the circumference direction of the outer wall of the lamp tube is 

1/4-1/2 of the outer circumference length. 

[0015] The external reflective film layer closely attached to the outer wall of the lamp tube 

is equipped with a heat sink. 

[0016] The inner and external reflective film layer are electric coating, spray coating, 

vacuum coating or aluminum foil layer. 

[0017] The circuit board is made of aluminum base PCB, flexible PCB or glass fiber PCB. 

[0018] Compared with the prior art, the LED fluorescent lamp of the Utility Model uses the 

structure that directly fixes the LED circuit board with the same curvature as the inner 

wall of the lamp tube onto the inner wall of the lamp tube through the fixing layer. This 

omits the metal bracket used to fix the LED circuit board in the LED fluorescent lamp 

tube in the prior art, and greatly reduces the manufacturing cost of the LED fluorescent 

lamp. When the fixing layer uses a bonding layer with good heat conductivity, it can 

improve the cooling of the LED fluorescent lamp. This Utility Model sets reflective film 

layers on the inner and outer walls of the lamp tube, so that the light emitted from the 

LED light source to the back of the lamp tube can be fully utilized due to reflection, 

thereby correspondingly enhancing the luminance of the LED fluorescent lamp. In 

addition, a heat sink is added outside the lamp tube to further improve the cooling effect 

of the lamp tube.
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Figures Description 

[0019] Figure 1 is the sectional diagram of the LED fluorescent lamp in the prior art. 

[0020] Figure 2 is the sectional diagram of Example 1 of the LED fluorescent lamp of the 

Utility Model. 

[0021] Figure 3 is the sectional diagram of Example 2 of the LED fluorescent lamp of the 

Utility Model. 

[0022] Figure 4 is the sectional diagram of Example 3 of the LED fluorescent lamp of the 

Utility Model. 

[0023] Figure 5 is the sectional diagram of Example 4 of the LED fluorescent lamp of the 

Utility Model. 

[0024] Figure 6 is the axial sectional diagram of the LED horizontal insertion lamp with 

single end plug. 

 

Specific Enforcement Mode 

[0025] The Utility Model will be further described below with the figures and specific 

examples. 

[0026] The marks on the figures of this Utility Model are as follows: lamp tube 1, bracket 

in the lamp 11, frosted layer 12, circuit board 2, LED lamp beads 21, fixing layer 3, 

thermally conductive adhesive 31, thin aluminum layer 32, inner reflective film layer 4, 

external reflective film layer 5, heat sink 6, LED horizontal insertion lamp 7. 

[0027] As shown in Figure 2, 3, 4 and 5, the LED fluorescent lamp of the Utility Model is 

composed of a lamp tube 1 with a circular section and glass material, a circuit board 2 

arranged in the lamp tube 1 extending along the axis, and a plug with a driver arranged 

on both ends of the lamp tube 1 and electrically connecting the circuit board 2 with the 

external power supply (Or one end is an open end, the other end is a closed LED 

horizontal insertion lamp 7, that is, the circuit board is installed into the lamp tube through 

the open end of the horizontal insertion lamp tube, and then the plug with the driver 

electrically connected to the external power supply is blocked on the open end, as shown 

in Figure 6). The sectional shape of the lamp tube 1 may also be triangle to enneagon. 

The inner wall of lamp tube 1 can be a smooth inner wall without rough surface treatment 

(rough surface treatment refers to the treatment of sanding or spraying the inner wall of 

the lamp tube to make the light emitted by the lamp tube diffuse evenly and softly), or an 

inner wall with all or part of the rough surface treatment (the rough surface treated inner 

wall is called sanding layer 12). The circuit board 2 is made of aluminum-based printed 

circuit board PCB, flexible PCB or glass fiber PCB, on which one to three rows of light 

strips composed of LED lamp beads 21 are welded. The LED lamp beads 21 are 

electrically connected with the external circuit through the circuit board 2. 

[0028] The circuit board 2 extends from one end of the lamp tube 1 to the other end. 

When the circuit board 2 is made of aluminum-based PCB or glass fiber PCB, its back 

(the side on which the LED lamp beads 21 are arranged is front side, and the other side 

is back side) can be made into arc shape, and its width direction is the same as the 

circumference curvature of the inner wall of the lamp tube 1. The back side of the circuit 
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board 2 is bonded to one side of the fixing layer 3, and the other side of the fixing layer 3 

is bonded to the inner wall of the lamp tube 1. Then the circuit board 2 is fixedly 

connected with the inner wall of the lamp tube 1; Similarly, when the circuit board 2 is 

made of flexible PCB, the circuit board 2 can be fixedly connected with the inner wall of 

the lamp tube 1 through the fixing layer 3. This structure can fix the circuit board 2 onto 

the inner wall of the lamp tube 1 without using the tube bracket, thereby greatly reducing 

the manufacturing cost of the LED fluorescent lamp. 

[0029] During the operation of LED fluorescent lamp, LED light source will emit more 

heat. Because the lamp tube 1 is a closed space, cooling is also a nonnegligible problem. 

In order to solve this problem, the fixing layer 3 of the Utility Model uses a thermally 

conductive adhesive layer 3, which can transmit the heat energy generated by the LED 

light source to the wall of the lamp tube 1 through the thermally conductive adhesive 

layer 3, and then release it to the external space from the wall of the lamp tube 1. The 

structure can dissipate the heat energy in the tube in a short time. The thermally 

conductive adhesive layer 3 has following two modes: 

[0030] 1) The thermally conductive adhesive layer 3 is made of thermally conductive 

adhesive 31, which can be a silicone, acrylic acid vinegar or epoxy resin glue with heat 

conductivity. 

[0031] 2) The thermally conductive adhesive layer 3 is composed of an aluminum foil 

layer 32, a thin aluminum layer (the thickness of the thin aluminum layer does not exceed 

2mm), a copper layer, a fiber layer doped with thermally conductive adhesive material or 

a thin thermally conductive carrier, and a thermally conductive adhesive. When using, the 

front side of the aluminum foil layer 32, thin aluminum layer, copper layer, fiber layer 

doped with thermally conductive adhesive material or thin thermally conductive carrier 

can be bonded with the back side of the circuit board 2 through thermally conductive 

adhesive. Then the back side of the aluminum foil layer 32, thin aluminum layer, copper 

layer, fiber layer doped with thermally conductive adhesive material or thin thermally 

conductive carrier can be bonded with the inner wall of the lamp tube 1 through thermally 

conductive adhesive. 

[0032] The further improvement of the Utility Model is that the inner wall of the lamp tube 

1 corresponding to the back of the circuit board 2 is coated with a film that can reflect 

light by electroplating, spraying or vacuum coating. An aluminum foil layer can also be 

pasted, hereinafter referred to as inner reflective film layer 4. The inner reflective film 

layer 4 can be either a metal film layer or a PVC reflective film layer made by a new 

process in the prior art. It has two settings in the circumference direction of the inner wall 

of the lamp tube 1, that is continuous film layer or discontinuous film layer respectively. 

[0033] The continuous film layer is from one side of the circuit board 2 to the other side 

through the back of the circuit board 2, and its length along the circumference direction of 

the inner wall of the lamp tube 1 is 1/3-1/2 of the circumference of the inner wall of the 

lamp tube 1; 

[0034] The discontinuous film layer is composed of two sections respectively located on 

both sides of the circuit board 2. One side of the discontinuous film layer on each side is 
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connected with the corresponding side of circuit board 2, and the other side extends to 

the light passing part of lamp tube 1. Its length along the circumference direction of the 

inner wall of the lamp tube 1 is 1/6-1/4 of the inner circumference length. The specific 

length can be determined according to the special use of LED fluorescent lamps. For 

example, when consumers need a small light emission angle, the length of the inner 

reflective film layer 4 can be longer. 

[0035] On the inner wall of the lamp tube 1, the area without inner reflective film layer can 

be the inner wall of the frosted layer. 

[0036] The further improvement is that on the outer wall of the lamp tube 1, which is 

located in the outer wall area corresponding to the circuit board 2, we set a film layer that 

can further make the light fully reflected by electroplating, spraying or vacuum coating, 

hereinafter referred to as the external reflective film layer 5. The length of the external 

reflective film layer 5 along the circumference direction of the outer wall of the lamp tube 

1 is greater than the length of the circuit board 2 radially projected on the outer wall of the 

lamp tube 1, and the projection must be covered. The length of the external reflective film 

layer 5 along the circumference direction of the outer wall of the lamp tube 1 is 1/4-1/2 of 

the outer circumference length. 

[0037] Another improvement of the Utility Model is that on the outer wall of the lamp tube 

1, a heat sink 6 is arranged at the back of the circuit board 2. The setting method can be 

close to the external reflective film layer 5, or close to the outer wall of the lamp tube 

without the external reflective film layer 5. The length of the heat sink 6 in the 

circumference direction of the outer wall of the lamp tube 1 can be greater or less than 

the length of the external reflective film layer 5, but it must be greater than the projection 

length of the circuit board 2 on the outer wall of the lamp tube 1, so that the heat energy 

generated by the light source in the tube can be further distributed to the atmosphere 

more quickly. 
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Figure 1 (Prior Art) 

Figure 2 
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Figure 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 
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