EP 4 549 809 A1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
07.05.2025 Bulletin 2025/19

(21) Application number: 23207585.3

(22) Date of filing: 03.11.2023

(51)

(52)

(11) EP 4 549 809 A1

EUROPEAN PATENT APPLICATION

International Patent Classification (IPC):
F21K 9/23(2016.01) F21K 9/90 (2076.01)
F21Y 115/10(2016.07)

Cooperative Patent Classification (CPC):
F21K 9/90; F21K 9/00; F21V 31/005; F21S 4/10;
F21Y 2115/10

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULV MC ME MK MT NL

NO PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA

Designated Validation States:

KH MA MD TN

(71) Applicant: Henan Yanxin Photoelectric Co., LTD
Puyang City, Henan Province (CN)

Inventor: He, Weimin
Taizhou City (CN)

Representative: Cleanthous, Marinos
IOANNIDES CLEANTHOUS AND CO LLC
4 Prometheus Street, 3 Floor

1065 Nicosia (CY)

Remarks:

Amended claims in accordance with Rule 137(2)
EPC.

(54)

(57)  Thepresentdisclosure discloses a light-emitting
diode (LED) glass bulb and a manufacturing process
thereof. A key point of the technical solutions is as fol-
lows. By steps of preparation of a combined material,
mounting of an LED lamp, welding of a glass package,
seal test, secondary vacuum package of a glass bulb,
waterproof test, power-on test, packaging of a qualified
product, and the like, the important sealing treatment is
performed on an LED bulb, so that the sealing property of
a lamp housing is improved; the vacuum treatment is to
preventthe LED lamp from being partially oxidized, which
greatly prolongs the service life of the LED lamp; more-
over, due to the waterproof test, the LED lamp can adapt
to different severe environments; and by the final power-
on test, the process can ensure a sufficient yield, which
greatly improves the manufacturing effect of the manu-
facturing process.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of lighting fittings, and more particularly, to a light-
emitting diode (LED) glass bulb and a manufacturing
method thereof.

BACKGROUND

[0002] At present, some people pay more and more
attention to holidays or family outdoor activities, and like
to setup awhole meshed fancy light string group on aroof
or a wall. When night falls, the light string presents flick-
ering and moving light, to add joy to household residents.
[0003] In the existing technology, tungsten is used in
bulbs as tungsten is the most ideal filament material.
However, Christmas bulbs that use a tungsten filament
as a luminescent material have problems such as low
light efficiency, high power consumption, short lifespan,
and easy breakage.

[0004] Later, peopleadoptanLED chip andthelike, but
the LED chip is not soft enough in illumination. A tradi-
tional LED glass bulb is poor in sealing property and has
non-ideal waterproof performance. Itis in an urgent need
to provide a new solution of a novel manufacturing pro-
cess of an LED glass bulb.

SUMMARY

[0005] Forthe shortcomings in the existing technology,
the present disclosure aims to provide a manufacturing
process of an LED glass bulb and an LED glass bulb. An
illumination mode is changed into LED lighting. Further-
more, a manufactured and molded LED bulb has a good
lighting effect and high stability. After air impermeability
detection and waterproof performance detection are car-
ried out, the service life and waterproof performance of
the LED bulb can be greatly ensured, and the practic-
ability can be greatly improved.

In order to achieve the above objective, the present
disclosure provides the following technical solutions:
A manufacturing process of an LED glass bulb spe-
cifically includes the following steps: S1, preparation
of a combined material: processing, according to a
size of adesired LED glass bulb, alamp housing with
a corresponding size, a glass package, and an LED
lamp, wherein the lamp housing and the glass pack-
age are both made of a glass material;

S2, mounting of the LED lamp: placing the lamp
housing vertically on a fixture in a manner that an
opening of the lamp housing is upward, then placing
a wick portion of the LED lamp in the lamp housing,
causing alamp base portion of the LED lamp to pass
through the glass package, and finally performing
transition fit on the glass package and an opening
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portion of the lamp housing;

S3, welding of the glass package: bonding the glass
package with an inner wall of an opening in one side
of the lamp housing through hot-melt bonding treat-
ment, to connect the glass package to the lamp
housing to form a semi-closed light-transmitting
chamber;

S4, seal test: performing detecting the sealing of a
lamp bead obtained in step S3 through seal test
equipment, wherein a main detection method is to
test an air pressure inside the lamp bead obtained in
step S3 through pressurization, depressurization,
and alternate pressurization and depressurization;
a detected qualified product is then moved to a next
step, and a detected unqualified product is placed in
an unqualified product region;

S5, secondary vacuum package of the glass bulb:
vacuumizing the light-transmitting chamber of the
qualified product obtained in step S4, lowering the
air pressure in the light-transmitting chamber to a set
value, and heating and shrinking an opening in the
other side of the lamp housing to achieve secondary
vacuum package of the glass bulb;

S6, waterproof test: putting the vacuumized lamp
bead into a test pool, placing the lamp bead below a
water surface, carrying out a waterproof test on the
lamp bead in a manner of gradually increasing a
water pressure, moving a detected qualified product
to a next step, and placing a detected unqualified
product into the unqualified product region;

S7, power-on test: mounting the bulb on a live dedi-
cated detection interface, checking whether a light-
ing portion of the LED bulb is lit up normally, moving a
detected qualified product to a next step, and placing
a detected unqualified product into the unqualified
product region; and

S8, packaging of the qualified product: packaging
the qualified LED lamp obtained in step S7.

[0006] Inafurther setting of the present disclosure, the
seal test of step S4 includes the following specific steps:
S40, mounting a to-be-detected bulb on a detection
fixture, wrapping a detection valve outside the bulb, set-
ting the detection valve to be corresponding to a glass
package detection hole, and clamping and fixing the lamp
base through the detection valve;

[0007] S41, setting both a maximum value of an air
pressure change allowed in continuous pressurization
and a maximum value of an air pressure change allowed
in continuous depressurization to be K1, setting a max-
imum value of an air pressure change allowed in alternate
pressurization and depressurization to be K2, and carry-
ing out the seal test on the bulb after the setting;
[0008] S42, in the pressurization or depressurization
stage, performing a pressurization or depressurization
operation in the chamber according to a selected detec-
tion mode, monitoring the chamber by an air pressure
detector in the detection valve in real time, and recording
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leakage values of the bulb in different pressure change
states; when an air pressure in the lamp bead reaches an
extreme value of pressurization or depressurization,
stopping pressurization or depressurization, and enter-
ing a pressure maintaining stage; then detecting a varia-
tion of the air pressure in the chamber, and recording a
detected pressure variation to be K;

[0009] S43,inthe alternate pressurization and depres-
surization stage, controlling a pressure difference during
the periodic pressurization and depressurization within
AK, wherein within a time period T, a difference value
between the highest pressure and the lowest pressure is
less than AK; within the time period T, entering the pres-
sure maintaining stage after the alternate pressurization
and depressurization are carried out; then detecting a
variation of the air pressure in the chamber, and recording
a detected pressure variation to be Kt;

[0010] S44, in a comparison stage, if K is less than or
equal to K1 and Kt is less than or equal to K2, indicating
that the bulb is qualified; otherwise, indicating that the
bulb is unqualified; and

[0011] S45, removing the tested bulb, and repeating
steps S40 to S44.

[0012] Inafurther setting of the present disclosure, the
waterproof test of step S6 includes the following specific
steps: S60, placing the to-be-detected bulb on the detec-
tion fixture upside down, preparing a water reservoir, and
clamping the lamp base through the detection fixture for
the waterproof test;

[0013] S61, placing the bulb below a water surface of
the water reservoir through the detection fixture for the
waterproof test, and recording a state of a surface of the
lamp bead;

[0014] S62, gradually increasing a water pressure of
the water reservoir, setting a maximum water pressure
value to be P, recording a state of the surface of the lamp
bead; if there is an abnormality on the surface of the lamp
bead, recording that there is a possibility of water leak-
age; and

[0015] S63, after the test ends, detecting a bulb that is
tested to be abnormal: first heating the bulb; controlling a
heating temperature to be between 40°C and 50°C and
heating time to be between 5 minutes and 10 minutes;
after the heating is completed, adding room-temperature
water to the surface of the bulb, observing changes in
water mist in an inner cavity of the bulb; if there is water
mist, indicating that the bulb is unqualified; and if there is
no water mist, indicating that the bulb is qualified.
[0016] An LED glass bulb manufactured by the above
manufacturing process of the LED glass bulb includes a
lamp housing; the lamp housing is internally provided
with a lighting chamber; an LED lamp is placed in the
lighting chamber of the lamp housing; a lamp base por-
tion of the LED lamp penetrates through a bottom end of
the lamp housing and extends out of the lamp housing;
the lighting chamber of the lamp housing is a vacuum
region; the lamp base portion of the LED lamp and the
lamp housing are sealed by hot melting through a glass
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package; and the lamp housing and the glass package
are both made of a glass material.

[0017] Inafurther setting of the present disclosure, the
LED lamp is provided with a package body; the package
body includes a coating structure arranged on the LED
lamp and a reflection element arranged in the coating
structure; and the coating structure is made of a resin
material.

[0018] Inafurther setting of the present disclosure, the
reflection element includes a curved reflection region
composed of several curved lenses and a planar reflec-
tion region composed of several planar lenses.

[0019] Inafurther setting of the present disclosure, the
LED lamp includes a first electrode and a second elec-
trode; and the first electrode and the second electrode
are respectively connected to pin portions in a one-to-one
corresponding manner.

[0020] Ina further setting of the present disclosure, the
lamp housing is provided with a shrinking package struc-
ture; and the shrinking package structure is a package tip
formed by vacuumizing the lamp housing and heating to
shrink an opening on the side of the lamp housing.
[0021] Inafurther setting of the present disclosure, the
LED lamp is a straight LED lamp or a patch LED lamp.
[0022] By the adoption of the above technical solu-
tions, beneficial effects are as follows: 1. In the present
disclosure, by the preparation of the combined material,
the mounting of the LED lamp, the welding of the glass
package, the seal test, the secondary vacuum package
of the glass bulb, the waterproof test, the power-on test,
the packaging of the qualified product, and the like, for the
LED bulb, the glass package is welded to the LED lamp
portion, and the secondary vacuum package is formed
for the glass bulb. Due to the hot melting shrinking
technology, vacuum treatment and package treatment
are integrated, which achieves the integrality of the va-
cuum treatment and the shrinking package. The impor-
tant step of sealing is integrated, which improves the
sealing property of the lamp housing. The vacuum treat-
ment is to prevent the LED lamp from being partially
oxidized, which greatly prolongs the service life of the
LED lamp. Moreover, due to the waterproof test, the LED
lamp can adapt to different severe environments. By the
final power-on test, the process can ensure a sufficient
yield, which greatly improves the manufacturing effect of
the manufacturing process.

[0023] 2. In the manufacturing process of the present
disclosure, due to the seal test, by the three manners:
pressurization, depressurization, and alternate pressur-
ization and depressurization, the sealing performance of
the lamp housing can be ensured by the strength of the
lamp housing in a vacuum state. The pressurization, the
depressurization, and the alternate pressurization and
depressurization can make adequate preparations for
preventing oxidization, for example, vacuumizing the
lamp housing or filling the lamp housing with inert gas.
Pre-simulation of the seal test greatly ensures that the
lamp housing can adapt to different manufacturing op-
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erations and can ensure the welding strength between
the lamp housing and the glass package.

[0024] 3. In the waterproof test of the present disclo-
sure, an immersion method and a pressurization method
are used for tests on different waterproof grades. Further-
more, by the step of first heating the bulb; controlling the
heating temperature to be between 40°C and 50°C and
the heating time to be between 5 minutes and 10 minutes;
after the heating is completed, adding the room-tempera-
ture water to the surface of the bulb, observing changes in
water mist in an inner cavity of the bulb; if there is water
mist, indicating that the bulb is unqualified; and if there is
no water mist, indicating that the bulb is qualified, the
waterproof performance and practicability of the LED
lamp are ensured.

[0025] 4. The air impermeability, the waterproof per-
formance, and the service life of the LED glass bulb
manufactured by the manufacturing process of the pre-
sentdisclosure are allimproved. Furthermore, in the LED
glass bulb, the lighting chamber of the lamp housing is
vacuumized, so that the oxygen content in the lamp
housing is reduced, which prevents the LED lamp from
being partially oxidized and prolongs the service life of the
LED lamp. Moreover, in the present disclosure, the pack-
age body is used to package the LED lamp and coop-
erates with the reflection element arranged in the LED
lamp. The reflection element includes the curved reflec-
tion region composed of the several curved lenses and
the planar reflection region composed of the several
planar lenses, so that the LED lamp has soft light, good
lighting effect, simple structure, and high practicability.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

FIG. 1is aflowchart of embodiments of an LED glass
bulb and a manufacturing method thereof according
to the present disclosure.

FIG. 2 is a schematic structural diagram of an LED
lamp of embodiments of an LED glass bulb and a
manufacturing method thereof according to the pre-
sent disclosure.

[0027] Reference numerals in the drawings: 1: lamp
housing; 10: LED lamp; 11: glass package; 2: lighting
chamber; 3: lamp base portion; 4: package body; 5:
reflection element; 101: first electrode; 102: second elec-
trode; and 6: shrinking package structure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] Referring to FIG. 1 and FIG. 2, an LED glass
bulb and a manufacturing process thereof of the present
disclosure will be further explained.

[0029] For ease of explanation, spatial relative terms
such as "above", "below", "left", and "right" are used in the
embodiments to explain a relationship between one
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component or feature shown in the figures and another
component or feature. It should be understood that in
addition to the orientations shown in the figures, spatial
terms mean including different orientations of a device in
use or operation. For example, if the device in the figures
is placed upside down, a component described as being
located "below" other components or features will be
positioned "above" other components or features. There-
fore, the exemplary term "below" can include both up and
down orientations. The device can be positioned in other
ways (rotated by 90 degrees or located at other orienta-
tions), and the spatial relative terms used here can be
explained correspondingly.

[0030] Furthermore, relational terms such as "first" and
"second" are used merely to distinguish one component
from another component having the same name, instead
of necessarily requiring or implying that these compo-
nents have any of these actual relationships or orders.
[0031] A manufacturing process of an LED glass bulb
specifically includes the following steps: S1, preparation
of acombined material: processing, according to a size of
a desired LED glass bulb, a lamp housing with a corre-
sponding size, a glass package, and an LED lamp,
wherein the lamp housing and the glass package are
both made of a glass material;

[0032] S2, mounting of the LED lamp: placing the lamp
housing vertically on afixture in a manner thatan opening
ofthe lamp housing is upward, then placing a wick portion
ofthe LED lamp in the lamp housing, causing alamp base
portion of the LED lamp to pass through the glass pack-
age, and finally performing transition fit on the glass
package and an opening portion of the lamp housing;
[0033] S3, welding of the glass package: bonding the
glass package with an inner wall of an openingin one side
of the lamp housing through hot-melt bonding treatment,
to connect the glass package to the lamp housing to form
a semi-closed light-transmitting chamber;

[0034] S4, seal test: performing detecting the sealing
of a lamp bead obtained in step S3 through seal test
equipment, wherein a main detection method is to testan
air pressure inside the lamp bead obtained in step S3
through pressurization, depressurization, and alternate
pressurization and depressurization; a detected qualified
product is then moved to a next step, and a detected
unqualified product is placed in an unqualified product
region;

[0035] S5, secondary vacuum package of the glass
bulb: vacuumizing the light-transmitting chamber of the
qualified product obtained in step S4, lowering the air
pressure in the light-transmitting chamber to a set value,
and heating and shrinking an opening in the other side of
the lamp housing to achieve secondary vacuum package
of the glass bulb;

[0036] S6, waterproof test: putting the vacuumized
lamp bead into a test pool, placing the lamp bead below
a water surface, carrying out a waterproof test on the
lamp bead in a manner of gradually increasing a water
pressure, moving a detected qualified product to a next
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step, and placing a detected unqualified product into the
unqualified product region;

[0037] S7, power-on test: mounting the bulb on a live
dedicated detection interface, checking whether a light-
ing portion of the LED bulb is lit up normally, moving a
detected qualified product to a next step, and placing a
detected unqualified product into the unqualified product
region; and

[0038] S8, packaging of the qualified product: packa-
ging the qualified LED lamp obtained in step S7.
[0039] In the present disclosure, by the preparation of
the combined material, the mounting of the LED lamp, the
welding ofthe glass package, the seal test, the secondary
vacuum package of the glass bulb, the waterproof test,
the power-on test, the packaging of the qualified product,
and the like, for the LED bulb, the glass package is
welded to the LED lamp portion, and the secondary
vacuum package is formed for the glass bulb. Due to
the hot melting shrinking technology, vacuum treatment
and package treatment are integrated, which achieves
the integrality of the vacuum treatment and the shrinking
package. The important step of sealing is integrated,
which improves the sealing property of the lamp housing.
The vacuum treatment is to prevent the LED lamp from
being partially oxidized, which greatly prolongs the ser-
vice life of the LED lamp. Moreover, due to the waterproof
test, the LED lamp can adapt to different severe environ-
ments. By the final power-on test, the process can ensure
a sufficient yield, which greatly improves the manufactur-
ing effect of the manufacturing process.

[0040] Preferably, the seal test of step S4 includes the
following specific steps: S40, mounting a to-be-detected
bulb on a detection fixture, wrapping a detection valve
outside the bulb, setting the detection valve to be corre-
sponding to a glass package detection hole, and clamp-
ing and fixing the lamp base through the detection valve;
[0041] S41, setting both a maximum value of an air
pressure change allowed in continuous pressurization
and a maximum value of an air pressure change allowed
in continuous depressurization to be K1, setting a max-
imum value of an air pressure change allowed in alternate
pressurization and depressurization to be K2, and carry-
ing out the seal test on the bulb after the setting;

[0042] S42, in the pressurization or depressurization
stage, performing a pressurization or depressurization
operation in the chamber according to a selected detec-
tion mode, monitoring the chamber by an air pressure
detector in the detection valve in real time, and recording
leakage values of the bulb in different pressure change
states; when an air pressure in the lamp bead reaches an
extreme value of pressurization or depressurization,
stopping pressurization or depressurization, and enter-
ing a pressure maintaining stage; then detecting a varia-
tion of the air pressure in the chamber, and recording a
detected pressure variation to be K;

[0043] S43,inthe alternate pressurization and depres-
surization stage, controlling a pressure difference during
the periodic pressurization and depressurization within
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AK, wherein within a time period T, a difference value
between the highest pressure and the lowest pressure is
less than AK; within the time period T, entering the pres-
sure maintaining stage after the alternate pressurization
and depressurization are carried out; then detecting a
variation of the air pressure in the chamber, and recording
a detected pressure variation to be Kt;

[0044] S44, in a comparison stage, if K is less than or
equal to K1 and Kt is less than or equal to K2, indicating
that the bulb is qualified; otherwise, indicating that the
bulb is unqualified; and

[0045] S45, removing the tested bulb, and repeating
steps S40 to S44.

[0046] In the manufacturing process of the present
disclosure, due to the seal test, by the three manners:
pressurization, depressurization, and alternate pressur-
ization and depressurization, the sealing performance of
the lamp housing can be ensured by the strength of the
lamp housing in a vacuum state. The pressurization, the
depressurization, and the alternate pressurization and
depressurization can make adequate preparations for
preventing oxidization, for example, vacuumizing the
lamp housing or filling the lamp housing with inert gas.
Pre-simulation of the seal test greatly ensures that the
lamp housing can adapt to different manufacturing op-
erations and can ensure the welding strength between
the lamp housing and the glass package.

[0047] Preferably, the waterproof test of step S6 in-
cludes the following specific steps: S60, placing the to-
be-detected bulb on the detection fixture upside down,
preparing a water reservoir, and clamping the lamp base
through the detection fixture for the waterproof test;
[0048] S61, placing the bulb below a water surface of
the water reservoir through the detection fixture for the
waterproof test, and recording a state of a surface of the
lamp bead;

[0049] S62, gradually increasing a water pressure of
the water reservoir, setting a maximum water pressure
value to be P, recording a state of the surface of the lamp
bead; if there is an abnormality on the surface of the lamp
bead, recording that there is a possibility of water leak-
age; and

[0050] S63, after the test ends, detecting a bulb that is
tested to be abnormal: first heating the bulb; controlling a
heating temperature to be between 40°C and 50°C and
heating time to be between 5 minutes and 10 minutes;
after the heating is completed, adding room-temperature
water to the surface of the bulb, observing changes in
water mist in an inner cavity of the bulb; if there is water
mist, indicating that the bulb is unqualified; and if there is
no water mist, indicating that the bulb is qualified.
[0051] Inthe waterproof test of the present disclosure,
an immersion method and a pressurization method are
used for tests on different waterproof grades. Further-
more, by the step of first heating the bulb; controlling the
heating temperature to be between 40°C and 50°C and
the heating time to be between 5 minutes and 10 minutes;
afterthe heating is completed, adding the room-tempera-
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ture water to the surface of the bulb, observing changes in
water mist in an inner cavity of the bulb; if there is water
mist, indicating that the bulb is unqualified; and if there is
no water mist, indicating that the bulb is qualified, the
waterproof performance and practicability of the LED
lamp are ensured.

[0052] An LED glass bulb manufactured by the above
manufacturing process of the LED glass bulb includes a
lamp housing 1; the lamp housing 1 is internally provided
with alighting chamber 2; an LED lamp 10 is placed in the
lighting chamber 2 of the lamp housing 1; a lamp base
portion 3 of the LED lamp 10 penetrates through a bottom
end of the lamp housing 1 and extends out of the lamp
housing 1;

[0053] thelighting chamber 2 of the lamp housing 1is a
vacuum region; the lamp base portion 3 of the LED lamp
10 and the lamp housing 1 are sealed by hot melting
through a glass package 11; and the lamp housing 1 and
the glass package 11 are both made of a glass material.
[0054] Inthe presentdisclosure, by the adoption of the
lamp housing, the glass package 11 is first used to per-
form hot melting packaging, and the bulb is then vacuu-
mized, so thatthe LED lamp in the lighting chamber 2 can
be prevented from being oxidized, which prolongs the
overall service life.

[0055] Preferably, the LED lamp 10 is provided with a
package body 4; the package body 4 includes a coating
structure arranged on the LED lamp 10 and a reflection
element 5 arranged in the coating structure; and the
coating structure is made of a resin material.

[0056] Preferably, the reflection element 5 includes a
curved reflection region composed of several curved
lenses and a planar reflection region composed of sev-
eral planar lenses. Due to the above structure, the bulb
can achieve diffuse reflection, so that emitted light is
softer, and the use effect is better.

[0057] Preferably, the LED lamp 10 includes a first
electrode 101 and a second electrode 102; and the first
electrode 101 and the second electrode 102 are respec-
tively connected to pin portions in a one-to-one corre-
sponding manner.

[0058] Preferably, the lamp housing 1 is provided with a
shrinking package structure 6; and the shrinking package
structure 6 is a package tip formed by vacuumizing the
lamp housing and heating to shrink an opening on the
side of the lamp housing. In the embodiments of the
present disclosure, the bulb is packaged by the hot
melting shrinking, so that the integrality of the bulb is
greatly improved, and the overall sealing effect can also
be ensured.

[0059] Preferably, the LED lamp 10 is a straight LED
lamp 10 or a patch LED lamp 10.

[0060] The air impermeability, the waterproof perfor-
mance, and the service life of the LED glass bulb man-
ufactured by the manufacturing process of the present
disclosure are all improved. Furthermore, in the LED
glass bulb, the lighting chamber 2 of the lamp housing
1 is vacuumized, so that the oxygen content in the lamp
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housing 1 is reduced, which prevents the LED lamp 10
from being partially oxidized and prolongs the service life
of the LED lamp 10. Moreover, in the present disclosure,
the package body 4 is used to package the LED lamp 10
and cooperates with the reflection element 5 arranged in
the LED lamp 10. The reflection element 5 includes the
curved reflection region composed of the several curved
lenses and the planar reflection region composed of the
several planar lenses, so that the LED lamp 10 has soft
light, good lighting effect, simple structure, and high
practicability.

[0061] The above embodiments are only preferred
embodiments of the present disclosure are not intended
to limit the present disclosure. Usual changes and sub-
stitutions made by those skilled in the art within the scope
of the technical solution of the present disclosure all fall
within the protection scope of the present disclosure.

Claims

1. A manufacturing process of a light-emitting diode
(LED) glass bulb, specifically comprising the follow-
ing steps: S1, preparation of a combined material:
processing, according to a size of a desired LED
glass bulb, a lamp housing with a corresponding
size, a glass package, and an LED lamp, wherein
the lamp housing and the glass package are both
made of a glass material,

S2, mounting of the LED lamp: placing the lamp
housing vertically on a fixture in amanner thatan
opening of the lamp housing is upward, then
placing a wick portion of the LED lamp in the
lamp housing, causing a lamp base portion of
the LED lamp to pass through the glass pack-
age, and finally performing transition fit on the
glass package and an opening portion of the
lamp housing;

S3, welding of the glass package: bonding the
glass package with an inner wall of an opening in
one side of the lamp housing through hot-melt
bonding treatment, to connect the glass pack-
age to the lamp housing to form a semi-closed
light-transmitting chamber;

S4, seal test: performing detecting the sealing of
a lamp bead obtained in step S3 through seal
test equipment, wherein a main detection meth-
od is to test an air pressure inside the lamp bead
obtained in step S3 through pressurization, de-
pressurization, and alternate pressurization and
depressurization; a detected qualified productis
then moved to a next step, and a detected un-
qualified product is placed in an unqualified
product region;

S5, secondary vacuum package of the glass
bulb: vacuumizing the light-transmitting cham-
ber of the qualified product obtained in step S4,
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lowering the air pressure in the light-transmitting
chamber to a set value, and heating and shrink-
ing an opening in the other side of the lamp
housing to achieve secondary vacuum package
of the glass bulb;

S6, waterproof test: putting the vacuumized
lamp bead into a test pool, placing the lamp
bead below a water surface, carrying out a
waterproof test on the lamp bead in a manner
of gradually increasing a water pressure, mov-
ing a detected qualified product to a next step,
and placing a detected unqualified product into
the unqualified product region;

S7, power-on test: mounting the bulb on a live
dedicated detection interface, checking whether
a lighting portion of the LED bulb is lit up nor-
mally, moving a detected qualified product to a
next step, and placing a detected unqualified
product into the unqualified product region; and
S8, packaging of the qualified product: packa-
ging the qualified LED lamp obtained in step S7.

The manufacturing process of the LED glass bulb
according to claim 1, wherein the seal test of step S4
comprises the following specific steps: S40, mount-
ing a to-be-detected bulb on a detection fixture,
wrapping a detection valve outside the bulb, setting
the detection valve to be corresponding to a glass
package detection hole, and clamping and fixing the
lamp base through the detection valve;

S41, setting both a maximum value of an air
pressure change allowed in continuous pressur-
ization and a maximum value of an air pressure
change allowed in continuous depressurization
to be K1, setting a maximum value of an air
pressure change allowed in alternate pressur-
ization and depressurization to be K2, and car-
rying out the seal test on the bulb after the
setting;

S42, in the pressurization or depressurization
stage, performing a pressurization or depres-
surization operation in the chamber according to
a selected detection mode, monitoring the
chamber by an air pressure detector in the de-
tection valve in real time, and recording leakage
values of the bulb in different pressure change
states; when an air pressure in the lamp bead
reaches an extreme value of pressurization or
depressurization, stopping pressurization or de-
pressurization, and entering a pressure main-
taining stage; then detecting a variation of the air
pressure in the chamber, and recording a de-
tected pressure variation to be K;

S43, in the alternate pressurization and depres-
surization stage, controlling a pressure differ-
ence during the periodic pressurization and de-
pressurization within AK, wherein within a time
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period T, a difference value between the highest
pressure and the lowest pressure is less than
AK; within the time period T, entering the pres-
sure maintaining stage after the alternate pres-
surization and depressurization are carried out;
then detecting a variation of the air pressure in
the chamber, and recording a detected pressure
variation to be Ki;

S44, in a comparison stage, if K is less than or
equal to K1 and Kt is less than or equal to K2,
indicating that the bulb is qualified; otherwise,
indicating that the bulb is unqualified; and

S45, removing the tested bulb, and repeating
steps S40 to S44.

The manufacturing process of the LED glass bulb
according to claim 1, wherein the waterproof test of
step S6 comprises the following specific steps: S60,
placing the to-be-detected bulb on the detection
fixture upside down, preparing a water reservoir,
and clamping the lamp base through the detection
fixture for the waterproof test;

S61, placing the bulb below a water surface of
the water reservoir through the detection fixture
for the waterproof test, and recording a state of a
surface of the lamp bead;

S62, gradually increasing a water pressure of
the water reservoir, setting a maximum water
pressure value to be P, recording a state of the
surface of the lamp bead; if there is an abnorm-
ality on the surface of the lamp bead, recording
that there is a possibility of water leakage; and
S63, after the test ends, detecting a bulb that is
tested to be abnormal: first heating the bulb;
controlling a heating temperature to be between
40°C and 50°C and heating time to be between 5
minutes and 10 minutes; after the heating is
completed, adding room-temperature water to
the surface of the bulb, observing changes in
water mistin aninner cavity of the bulb; if there is
water mist, indicating that the bulb is unqualified;
and if there is no water mist, indicating that the
bulb is qualified.

An LED glass bulb manufactured by the manufactur-
ing process of the LED glass bulb according to claim
1, wherein the LED glass bulb comprises a lamp
housing (1); the lamp housing (1) is internally pro-
vided with a lighting chamber (2); an LED lamp (10)is
placed in the lighting chamber (2) of the lamp hous-
ing (1); a lamp base portion (3) of the LED lamp (10)
penetrates through a bottom end of the lamp housing
(1) and extends out of the lamp housing (1);

the lighting chamber (2) of the lamp housing (1) is a
vacuum region; the lamp base portion (3) of the LED
lamp (10) and the lamp housing (1) are sealed by hot
melting through a glass package (11); and the lamp
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housing (1) and the glass package (11) are both
made of a glass material.

5. TheLEDglassbulb accordingto claim 4, wherein the
LED lamp (10) is provided with a package body (4);
the package body (4) comprises a coating structure
arranged on the LED lamp (10); and the coating
structure is made of a resin material.

6. TheLED glassbulbaccordingto claim 4, wherein the
LED lamp (10) comprises a first electrode (101) and
a second electrode (102); and the first electrode
(101) and the second electrode (102) are respec-
tively connected to pin portions in a one-to-one cor-
responding manner.

7. TheLED glassbulbaccordingto claim4, wherein the
lamp housing (1) is provided with a shrinking pack-
age structure (6); and the shrinking package struc-
ture (6) is a package tip formed by vacuumizing the
lamp housing and heating to shrink an opening on
the side of the lamp housing.

8. TheLED glassbulbaccordingtoclaim4, wherein the
LED lamp (10) is a straight LED lamp (10) or a patch
LED lamp (10).

Amended claims in accordance with Rule 137(2)
EPC.

1. A manufacturing process of a light-emitting diode
(LED) glass bulb, specifically comprising the follow-
ing steps: S1, preparation of a combined material:
processing, according to a size of a desired LED
glass bulb, a lamp housing with a corresponding
size, a glass package, and an LED lamp, wherein
the lamp housing and the glass package are both
made of a glass material;

S2, mounting of the LED lamp: placing the lamp
housing vertically on a fixture inamanner thatan
opening of the lamp housing is upward, then
placing a wick portion of the LED lamp in the
lamp housing, causing a lamp base portion of
the LED lamp to pass through the glass pack-
age, and finally performing transition fit on the
glass package and an opening portion of the
lamp housing;

S3, welding of the glass package: bonding the
glass package with aninner wall of an openingin
one side of the lamp housing through hot-melt
bonding treatment, to connect the glass pack-
age to the lamp housing to form a semi-closed
light-transmitting chamber;

S4, seal test: performing detecting the sealing of
a lamp bead obtained in step S3 through seal
test equipment, wherein a main detection meth-
odis totestan air pressure inside the lamp bead

10

15

20

25

30

35

40

45

50

55

obtained in step S3 through pressurization, de-
pressurization, and alternate pressurization and
depressurization; a detected qualified productis
then moved to a next step, and a detected un-
qualified product is placed in an unqualified
product region;

S5, secondary vacuum package of the glass
bulb: vacuumizing the light-transmitting cham-
ber of the qualified product obtained in step S4,
lowering the air pressure in the light-transmitting
chamber to a set value, and heating and shrink-
ing an opening in the other side of the lamp
housing to achieve secondary vacuum package
of the glass bulb;

S6, waterproof test: putting the vacuumized
lamp bead into a test pool, placing the lamp
bead below a water surface, carrying out a
waterproof test on the lamp bead in a manner
of gradually increasing a water pressure, mov-
ing a detected qualified product to a next step,
and placing a detected unqualified product into
the unqualified product region;

S7, power-on test: mounting the bulb on a live
dedicated detection interface, checking whether
a lighting portion of the LED bulb is lit up nor-
mally, moving a detected qualified product to a
next step, and placing a detected unqualified
product into the unqualified product region; and
S8, packaging of the qualified product: packa-
ging the qualified LED lamp obtained in step S7.

The manufacturing process of the LED glass bulb
according to claim 1, wherein the seal test of step S4
comprises the following specific steps: S40, mount-
ing a to-be-detected bulb on a detection fixture,
wrapping a detection valve outside the bulb, setting
the detection valve to be corresponding to a glass
package detection hole, and clamping and fixing the
lamp base through the detection valve;

S41, setting both a maximum value of an air
pressure change allowed in continuous pressur-
ization and a maximum value of an air pressure
change allowed in continuous depressurization
to be K1, setting a maximum value of an air
pressure change allowed in alternate pressur-
ization and depressurization to be K2, and car-
rying out the seal test on the bulb after the
setting;

S42, in the pressurization or depressurization
stage, performing a pressurization or depres-
surization operation in the chamber according to
a selected detection mode, monitoring the
chamber by an air pressure detector in the de-
tection valve in real time, and recording leakage
values of the bulb in different pressure change
states; when an air pressure in the lamp bead
reaches an extreme value of pressurization or
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depressurization, stopping pressurization or de-
pressurization, and entering a pressure main-
taining stage; then detecting a variation of the air
pressure in the chamber, and recording a de-
tected pressure variation to be K; 5
S43, in the alternate pressurization and depres-
surization stage, controlling a pressure differ-
ence during the periodic pressurization and de-
pressurization within AK, wherein within a time
period T, a difference value between the highest 70
pressure and the lowest pressure is less than

AK; within the time period T, entering the pres-
sure maintaining stage after the alternate pres-
surization and depressurization are carried out;
then detecting a variation of the air pressure in 15
the chamber, and recording a detected pressure
variation to be Kt;

S44, in a comparison stage, if K is less than or
equal to K1 and Kt is less than or equal to K2,
indicating that the bulb is qualified; otherwise, 20
indicating that the bulb is unqualified; and

S45, removing the tested bulb, and repeating
steps S40 to S44.

The manufacturing process of the LED glass bulb 25
according to claim 1, wherein the waterproof test of
step S6 comprises the following specific steps: S60,
placing the to-be-detected bulb on the detection
fixture upside down, preparing a water reservoir,
and clamping the lamp base through the detection 30
fixture for the waterproof test;

S61, placing the bulb below a water surface of

the water reservoir through the detection fixture

for the waterproof test, and recording a state ofa 35
surface of the lamp bead;

S62, gradually increasing a water pressure of

the water reservoir, setting a maximum water
pressure value to be P, recording a state of the
surface of the lamp bead; if there is an abnorm- 40
ality on the surface of the lamp bead, recording

that there is a possibility of water leakage; and
S63, after the test ends, detecting a bulb that is
tested to be abnormal: first heating the bulb;
controlling a heating temperature to be between 45
40°C and 50°C and heating time to be between 5
minutes and 10 minutes; after the heating is
completed, adding room-temperature water to

the surface of the bulb, observing changes in
water mistin an inner cavity of the bulb; ifthereis 50
water mist, indicating that the bulb is unqualified;

and if there is no water mist, indicating that the
bulb is qualified.

55
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