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A method to improve the temperature rise inside the battery
technical field

The invention belongs to the technical field of lithium batteries, and in particular relates to a method for
improving the internal temperature rise of the battery.

Background technique

Fast charging is one of the main development directions of lithium-ion batteries. In the case of high-rate
charging, the internal heat generation of the battery increases, resulting in a sharp rise in battery temperature. If
the internal temperature of the battery is too high, it will affect the stability of the positive/negative electrode
material and electrolyte. If the temperature is too high, it will even cause the diaphragm to shrink, resulting in a
short circuit between the positive and negative electrodes, which poses a huge safety hazard.

The Chinese invention patent application with application number 201510060477.3 discloses a cell structure, in
which the positive and negative tabs are located in the blank area in the middle of the pole piece, and the head of
the anode pole piece is inserted into the end of the cell during the winding process, In order to make better use
of the internal space of the battery, the head of the anode plate will be designed as a single-sided coating area,
and there will be a risk of discounting due to the existence of tension after rolling.

SUMMARY OF THE INVENTION

The purpose of the present invention is to solve the problem of the existing battery core structure, in the process
of high rate charging, due to the large internal resistance of the battery and more internal heat generation, the
battery temperature rises greatly, and the temperature rise will increase the safety risk of the battery. A method
for improving the internal temperature rise of a battery, the winding core structure obtained by the method can
reduce the internal resistance of the battery, thereby reducing the temperature rise of the battery.

To achieve the above object, the technical scheme adopted by the present invention is as follows:
A method for improving the internal temperature rise of a battery, the specific steps of the method are:

Step 1: Spray cleaning solvent on the tab welding areas of the positive and negative pole pieces respectively,
remove the coating on the positive and negative pole pieces sprayed with the cleaning solvent area, clean out a
blank area, and weld the tabs on the positive and negative pole pieces. The blank area of the positive and
negative pole pieces, and an insulating adhesive layer 1 is attached to the two opposite surfaces of the blank area
of the positive and negative pole pieces, and the insulating adhesive layer 1 completely covers the blank area;

Step 2: The two opposite surfaces of the negative pole piece and the positive pole piece are affixed with an
insulating adhesive layer 1, and a layer of insulating adhesive layer 2 is attached to the corresponding position,
and the two opposite surfaces of the positive pole piece and the negative pole piece are affixed with an
insulating adhesive layer. A corresponding position is also pasted with a layer of insulating adhesive layer 2.
The positive and negative electrode pieces and the separator are wound to form a battery core; during the
winding process, the insulating adhesive layer 1 of the positive electrode and the negative electrode must be
insulated. The second glue layer overlaps, and the first insulating glue layer of the negative pole piece overlaps
with the second insulating glue layer of the positive pole piece.

The beneficial effects of the present invention relative to the prior art are:
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1.The tabs are welded in the middle of the pole pieces, which is equivalent to dividing the battery into two parts,
which can effectively reduce the internal resistance of the battery and reduce the polarization of the battery
during the charging and discharging process, and the internal resistance can be reduced by 40-50%;

2.The battery resistance is reduced, and the Joule heat Qj and polarization heat Qp are reduced during high-rate
charging, which effectively reduces the battery temperature rise, and the temperature rise can be reduced by
about 25% to 35%;

3.The invention can effectively utilize the internal space of the battery, reduce the thickness of the battery,
improve the energy density of the battery, and the energy density is increased by about 0.5-1.5%;

4.Compared with the existing cell structure design, the structure has higher safety performance.

Description of drawings

Fig. 1 is the schematic diagram of conventional structure winding core;

Fig. 2 is the core structure schematic diagram of the present invention;

Figure 3 is a schematic diagram of the positive electrode sticking glue;

Figure 4 is a schematic diagram of the negative pole piece glue sticking;

Figure 5 is a schematic diagram of welding and sticking glue in the blank area of the pole piece;

Figure 6 is a comparison diagram of the internal resistance of the new structure and the conventional structure;
Figure 7 is a schematic diagram of the internal temperature rise of the battery when charging at 1.5C;

Among them, 1-positive pole piece, 2-negative pole piece, 3-diaphragm, Z-positive ear, F-negative ear, Z1-
positive ear tape, F2/F3-negative insulating tape, F1-negative ear tape , Z2/Z3- positive insulating tape, d- width
of welding tab, I- length of welding end of tab, C- insulating glue layer beyond one side of blank area, D- width
of blank area.

Detailed ways

The technical solutions of the present invention will be further described below in conjunction with the
accompanying drawings and examples, but are not limited thereto. Any modification or equivalent replacement
of the technical solutions of the present invention without departing from the spirit and scope of the technical
solutions of the present invention should be included in the within the protection scope of the present invention.

The internal heat generation of lithium batteries during use mainly comes from four aspects: reaction heat Qr,
Joule heat Qj, polarization heat Qp and decomposition heat Qs. Qr is the heat generated by the internal chemical
reaction of the lithium battery, which is an endothermic reaction during charging and an exothermic reaction
during discharging; Qj is the heat lost by the lithium battery due to internal resistance; Qp is the lithium battery
during the charging and discharging process due to polarization. There is heat generated; Qs is the heat
generated by the lithium battery during self-discharge or during side reactions. In the process of high-rate
charging, the polarization of the battery becomes larger, the proportion of Joule heat Qj and polarization heat Qp
increases, and the heat generation increases significantly. It can be seen from the above analysis that the
temperature rise of the battery during high-rate charging is mainly caused by the heat generated by the battery
internal resistance and polarization internal resistance. Reducing the battery internal resistance is the main
solution to improve the battery temperature rise and increase the high-rate charging.

Embodiment 1: This embodiment describes a method for improving the internal temperature rise of a battery.
The specific steps of the method are:

Step 1: Spray the cleaning solvent on the welding areas of the electrodes of the positive and negative pole pieces
respectively. The presence of the solvent can dissolve the binder in the pole piece coating, reducing the adhesion
between the pole piece coating and the pole piece base material. After the junction force is reduced, a scraper is
used to remove the coating on the positive and negative pole pieces by spraying the cleaning solvent area, and a
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blank area is cleaned, and the tabs are welded to the blank area of the positive and negative pole pieces by
welding, and A layer of insulating adhesive layer 1 is attached to each of the two opposite surfaces of the blank
area of the positive and negative pole pieces, and the insulating adhesive layer 1 completely covers the blank
area; specifically, the cleaning solvent can be deionized water, NMP, DMAC, DMF , TEP, DMSO and absolute
ethanol;

Step 2: The two opposite surfaces of the negative pole piece and the positive pole piece are affixed with an
insulating adhesive layer 1, and a layer of insulating adhesive layer 2 is attached to the corresponding position,
and the two opposite surfaces of the positive pole piece and the negative pole piece are affixed with an
insulating adhesive layer. One corresponding position is also affixed with a layer of insulating adhesive layer
two, the positive and negative pole pieces and the separator are wound to form a battery cell (refer to Figure 3
and Figure 4 for the specific schematic diagram); during the winding process, the positive pole piece should be
The insulating adhesive layer 1 of the negative pole piece overlaps with the insulating adhesive layer 2 of the
negative pole piece, and the insulating adhesive layer 1 of the negative pole piece overlaps the insulating
adhesive layer 2 of the positive pole piece.

Embodiment 2: In the method for improving the internal temperature rise of the battery described in
Embodiment 1, the relationship between the width D of the blank area and the width d of the tab is: D)d, and the
width of the blank area is 0.5 ~2.0mm.

Embodiment 3: In the method for improving the internal temperature rise of the battery described in
Embodiment 1, the length of the insulating adhesive layer 1 of the positive pole piece should exceed the length
of the blank area of the positive pole piece by 4.0 to 5.0 mm, and the length of the positive pole piece The width
of the insulating adhesive layer 1 should exceed the width of the blank area of the positive pole piece by 4.0 to
5.0 mm.

Embodiment 4: In the method for improving the internal temperature rise of the battery described in
Embodiment 1, the length of the insulating adhesive layer 1 of the negative pole piece should exceed the length
of the negative pole piece by 0.5-2.0 mm, and the insulating adhesive of the negative pole piece The width of
layer 1 should exceed the width of the negative pole piece by 0.5 to 2.0 mm.

Embodiment 5: A method for improving the internal temperature rise of the battery described in Embodiment 1,
adding a 5-15mm empty foil to the head of the positive pole piece. The existence of the empty foil can relieve
the tension in the single-sided area to improve the The problem of discounting the pole pieces.

Embodiment 6: In the method for improving the internal temperature rise of the battery described in
Embodiment 1, the insulating adhesive layer 1 and the insulating adhesive layer 2 are both (1) adhesive tapes
composed of a base material and a viscous substance, Such as tape; or (2) a coating (without substrate) that can
play an insulating effect.

Example 1:

1.Select 515974 (experimental battery model) as the experimental model, and the blank group is designed
according to the conventional structure, that is, the tabs are located on the empty foils of the positive and
negative pole pieces, as shown in Figure 1;

2.The experimental group was designed with a new structure. First, the positive electrode piece 1 and the
negative electrode piece 2 were sprayed with cleaning solvent on the corresponding positive electrode lug Z and
negative electrode lug F welding area, and then the coating in the welding area was removed by a scraper
device. , the base material of the pole piece is exposed to form a blank area where the tab can be welded. The
size of the blank area can be adjusted according to the width d of the tab and the length 1 of the welding end of
the tab. As shown in Figure 5, the width D of the blank area is slightly larger , in the width direction, ensure that
the distance between the edge of the blank area and the tab is 0.5 to 2.0mm, so as to ensure that the tab can be
welded to the blank area, and the tab will not be welded on the coating due to the existence of tolerances.
Welding and other safety risks.

3.After the welding of the positive terminal Z and the negative terminal F is completed, stick an insulating
adhesive layer on the upper and lower surfaces of the positive terminal Z and the negative terminal F
respectively to form adhesive tape. The length and width of the positive terminal adhesive tape Z1 must exceed
the blank area. About 4.0-5.0mm; the length and width of the negative electrode tape F1 should exceed the
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blank area by about 1.0-2.0mm; the position of the negative electrode piece 2 corresponding to the positive
electrode Z should also be pasted with positive insulating tape Z2, Z3, After winding, the two adhesive tapes Z2
and Z3 will just overlap with the positive terminal Z to play a protective role. The length and width of the
insulating rubber layer should exceed one side of the blank area by about 1.0 to 2.0 mm; The position of the
positive pole piece 1 also needs to be pasted with insulating adhesives F2 and F3. After winding, the two
adhesive tapes of F2 and F3 will just overlap with the negative ear F to play a protective role. The length and
width of the insulating adhesive layer should exceed the blank area. One side is about 4.0-5.0mm; this type of
glue can ensure that the negative electrode coating extends into the protective tape of the positive electrode by
2.0-4.0mm, so as to ensure that during the charging and discharging process, the lithium ions can be completely
embedded in the negative electrode, otherwise, Lithium ions may be precipitated on the surface of the negative
electrode tape to form lithium dendrites, which will affect the battery performance and cause serious safety
hazards. Please refer to Figure 3 and Figure 4 for the specific paste method.

4.Arrange the positive pole piece 1, the diaphragm 3, the negative pole piece 2, and the diaphragm 3 in order,
and roll them in a counterclockwise direction. Because the negative pole ear F is welded in the middle of the
pole piece, the single-sided area of the negative electrode head is prone to rolling stress. It is curled, so 5-15mm
of empty foil is reserved at the head to relieve stress. When winding, the innermost pole piece of the negative
electrode is folded by 1-2mm. At the same time, the head of the positive electrode is cut with two knives, and
the head of the conventional structure is removed Empty foil, at this time, the positive pole piece 1 can be
inserted into the inner folded end of the winding core, which improves the utilization rate of battery space. For
details, please refer to FIG. 2 .

5.After the winding is completed, follow-up production is carried out according to the normal process, and the
process data in the subsequent process is collected and the battery performance is reported for inspection to
compare the effects.

It can be seen from the test data in Figure 6 that the internal resistance of the battery is reduced from 35.7mQ to
19.7mQ, and the internal resistance is reduced by about 45%; When C is charged and discharged, the new
structure can significantly improve the temperature rise performance of the battery. The average temperature
rise of charging is reduced by 3.9 °C, and the average temperature rise of discharge is reduced by 4.8 °C, the
percentages are 26% and 31.2%, respectively, and the effect is very obvious.

1.A method for improving the internal temperature rise of a battery, characterized in that: the specific steps of
the method are:

Step 1: Spray cleaning solvent on the tab welding areas of the positive and negative pole pieces respectively,
remove the coating on the positive and negative pole pieces sprayed with the cleaning solvent area, clean out a
blank area, and weld the tabs on the positive and negative pole pieces. The blank area of the positive and
negative pole pieces, and a layer of insulating adhesive layer 1 is attached to the two opposite surfaces of the
blank area of the positive and negative pole pieces, and the insulating adhesive layer 1 completely covers the
blank area; the width of the blank area The relationship between D and the tab width d is, D)d, and the width of
the blank area ranges from 0.5 to 2.0 mm;

Step 2: The two opposite surfaces of the negative pole piece and the positive pole piece are affixed with an
insulating adhesive layer 1, and a layer of insulating adhesive layer 2 is attached to the corresponding position,
and the two opposite surfaces of the positive pole piece and the negative pole piece are affixed with an
insulating adhesive layer. A corresponding position is also pasted with a layer of insulating adhesive layer 2.
The positive and negative electrode pieces and the separator are wound to form a battery core; during the
winding process, the insulating adhesive layer 1 of the positive electrode and the negative electrode must be
insulated. The two layers of glue overlap, and the insulating glue layer 1 of the negative pole piece overlaps with
the insulating glue layer 2 of the positive pole piece; 5-15mm empty foil is reserved at the head of the negative
pole piece, and the innermost pole piece is folded with paste 1 when the negative pole is wound. ~2mm; add
5~15mm of empty foil at the head of the positive pole piece.

2.The method for improving the internal temperature rise of a battery according to claim 1, characterized in that:
the length of the insulating adhesive layer 1 of the positive pole piece should exceed the length of the blank area
of the positive pole piece by 4.0 to 5.0 mm, and the insulation of the positive pole piece The width of the first
adhesive layer should exceed the width of the blank area of the positive pole piece by 4.0 to 5.0 mm.
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3.The method for improving the internal temperature rise of a battery according to claim 1, wherein the length
of the insulating adhesive layer 1 of the negative pole piece should exceed the length of the negative pole piece
by 0.5-2.0 mm, and the insulating adhesive layer of the negative pole piece The width of one should exceed the
width of the negative pole piece by 0.5 to 2.0 mm.

4.The method for improving the internal temperature rise of a battery according to claim 1, wherein the
insulating adhesive layer 1 and the insulating adhesive layer 2 are both (1) adhesive tapes composed of a base
material and a viscous substance; or (2) A coating that can play an insulating effect.
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