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PRISMATIC LITHIUM-ION BATTERY 

HAVING WINDING STRUCTURE 

(57) ABSTRACT 

(57) ABSTRACT 

The present utility model belongs to the technical 

field of lithium-ion batteries, and particularly relates 

to a prismatic lithium-ion battery having a winding 

structure, comprising a positive electrode, a negative 

electrode, a separator, and an electrolyte solution. The 

positive electrode comprises a positive electrode 

current collector and a positive electrode material 

layer coated on the positive electrode current collector, 

a ratio of the thickness of the positive electrode 

material layer in the corner region of the positive 

electrode to the thickness of the positive electrode 

material layer in the body region of the positive 

electrode is smaller than or equal to 90%, and the 

length of the corner region in the winding direction is 

0.5-4 times the thickness of the battery cell. Compared 

with the prior art, the present utility model optimizes 

the prismatic lithium-ion battery having the winding 

electrode structure, the thickness of the coated 

electrode material layer in the corner region of the 

electrode thereof is smaller than the thickness of the 

electrode material layer in the body region, thereby 

reducing the stress caused by electrode expansion 

during charging, discharging, and cycling of the 

battery, reducing the deformation rate of the battery, 

reducing the apparent thickness of the battery during 

cycling, increasing the energy density of the battery, 

and improving the battery performance. 
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PRISMATIC LITHIUM-ION BATTERY HAVING WINDING STRUCTURE 

Technical Field 

[0001] The present utility model belongs to the technical field of lithium-ion batteries, and 

particularly relates to a prismatic lithium-ion battery having a winding structure, particularly a 

prismatic lithium-ion battery having a winding structure that can reduce deformation rate. 

Background 

[0002] A prismatic battery has a regular shape and a controllable thickness, and can adapt 

to the trend of ultra-thin development of modern consumer electronics. Moreover, the prismatic 

battery has a larger specific surface area than a cylindrical battery, which is conductive to heat 

dissipation of a large-capacity battery. The prismatic structure is also conductive to assembly of 

large-scale batteries, and is therefore also adapted to large-scale energy storage applications, such 

as an automotive power battery and an energy storage battery. At present, the assembly of prismatic 

battery electrodes and separator assemblies mainly includes stacking and winding. The assembly 

of the prismatic battery by winding is conducive to automatic mechanical production, and 

improving production efficiency and product reliability. 

[0003] However, compared with a battery having a stacked structure, the battery having a 

winding structure tends to deform during cycling, thereby increasing the battery thickness, 

reducing the volumetric energy density, deteriorating the interface between electrodes, and 

worsening the battery performance. An ideal prismatic battery should be an even square shape. 

Battery deformation refers to various phenomena that cause the battery to be uneven, for example, 

some parts of the battery are raised and the back is recessed, or some parts are recessed and the 

back is raised. The reason for this phenomenon is that electrode expansion during charge-discharge 

cycles of the battery having a winding structure causes non-uniform stress distribution at different 

positions inside the battery, so that the battery tends to deform; while for a battery having a stacked 

structure, electrode plates are independent, are stacked in parallel, and expand uniformly without 

stress distribution. Therefore, the stacked battery expands uniformly in the entire thickness 

direction without the deformation problem. 
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[0004] The electrode expansion during cycling includes lattice expansion of the electrode 

material during charging and discharging, electrode swelling by the electrolyte solution, electrode 

expansion caused by gradual release of the stress generated during electrode processing during 

cycling, and expansion caused by surface film growth of the electrode active material during 

cycling. In a stacked battery, various parts of the electrode plates expand uniformly. Moreover, the 

current collectors are not an entirety, and do not restrict each other. Therefore, during the electrode 

expansion, the entirety of the battery can expand uniformly, which does not tend to cause battery 

deformation. However, for the battery having a winding structure, the electrode plates are 

constrained by the current collectors and the separator during expansion, thereby resulting in non-

uniform stress distribution inside the battery, and resulting in the battery deformation. 

[0005] In view of this, it is really necessary to provide a prismatic lithium-ion battery 

having a winding structure that can solve the deformation problem. 

Summary of the Utility Model 

[0006] The objective of the present utility model is to: provide a prismatic lithium-ion 

battery having a winding structure that can solve the deformation problem in view of the defects 

of the prior art. 

[0007] In order to achieve the above objective, the present utility model adopts the 

following technical solutions: 

[0008] A prismatic lithium-ion battery having a winding structure comprises a battery cell, 

a packing bag configured to accommodate the battery cell, and an electrolyte solution infused in 

the packing bag, wherein the battery cell comprises a positive electrode, a negative electrode, and 

a separator spaced between the positive electrode and the negative electrode, the positive electrode 

comprises a positive electrode current collector and a positive electrode material layer coated on 

the positive electrode current collector, the negative electrode comprises a negative electrode 

current collector and a negative electrode material layer coated on the negative electrode current 

collector, a ratio of the thickness of the positive electrode material layer in the corner region of the 

positive electrode to the thickness of the positive electrode material layer in the body region of the 
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positive electrode is smaller than or equal to 90%, and the length of the corner region in the winding 

direction is 0.5-4 times the thickness of the battery cell. The corner region refers to a region of an 

electrode near its corner position. The length of the corner region in the winding direction is about 

0.5-4 times the thickness of the battery cell, and is optimally 1-2 times the thickness of the battery 

cell. Too small length of the corner region can hardly function to inhibit the battery deformation, 

while too large length of the corner region may lead to the loss of energy density of the battery. 

Moreover, the corner region should be distributed as symmetrically as possible relative to the 

electrode corner position, and a length ratio of both sides of the corner region relative to the corner 

should be between 0.6 and 1.5, thereby resulting in uniform electrode distribution, and achieving 

a better result. 

[0009] The body region refers to a region other than the corner region. During charging, 

discharging, and cycling of the battery assembled from electrodes having this optimized structure, 

a small stress is generated due to electrode expansion in the corner region of the winding structure, 

thereby alleviating the problem of non-uniform stress distribution, and reducing the deformation 

rate of the battery. It is found during implementation that when the thickness of the positive 

electrode material layer in the corner region is equivalent to 90% of the thickness of the electrode 

material layer in the body region of the positive electrode, the battery deformation is reduced. 

[0010] As an improvement of the prismatic lithium-ion battery having a winding structure 

in the present utility model, a ratio of the thickness of the negative electrode material layer in the 

corner region of the negative electrode to the thickness of the negative electrode material layer in 

the body region of the negative electrode is smaller than or equal to 90%. In order to enable the 

thickness of the electrode layer coated in the corner region of the electrode (positive electrode or 

negative electrode) to be lower than the thickness of the electrode layer in the body region, the 

following implementations may be used: 

[0011] a first implementation is coating once, and then taking out a certain amount of slurry 

from the corner region by, e.g., suction or adhesion, or reducing the thickness of the active coating 

by, e.g., grinding or removing after drying; 
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[0012] a second implementation is intermittently regulating the gap of the coating head and 

directly coating less slurry in the corner region; and 

[0013] a third implementation is coating twice, that is, first coating the entirety with a layer, 

and then coating the body region without coating the corner region during the second coating; 

[0014] wherein the first implementation and the second implementation are difficult to 

implement, and the third implementation is currently relatively simple and feasible. 

[0015] As an improvement of the prismatic lithium-ion battery having a winding structure 

in the present utility model, the ratio of the thickness of the positive electrode material layer in the 

corner region of the positive electrode to the thickness of the positive electrode material layer in 

the body region of the positive electrode is smaller than or equal to 30%. In this case, the corner 

region has less active material, more space, and less electrode expansion; the battery expansion is 

mainly reflected in the body region, and there is almost no stress distribution inside the battery. In 

this case, the effect of electrode expansion on the battery is similar to the effect of electrode 

expansion on a stacked battery. The entirety of the battery expands in the thickness direction 

substantially without a deformation phenomenon. 

[0016] As an improvement of the prismatic lithium-ion battery having a winding structure 

in the present utility model, the corner region of the positive electrode is a blank positive electrode 

current collector, which is a special case of the present utility model, that is, the corner region may 

also be uncoated with the electrode active material. In this case, the expansion of the battery during 

charge-discharge cycles is similar to the expansion behavior of the stacked battery, which has a 

good effect on reducing the deformation rate of the battery during cycling. 

[0017] However, the exposed current collector tends to produce dendritic metal fragments 

at its edge. This fragment tends to puncture the separator and cause short circuit of the battery. 

Therefore, a protective layer needs to be applied to an uncoated region, to avoid short circuit caused 

by dendrites. This protective layer may be implemented by the following methods 

[0018] method I is pasting adhesive tapes, using some chemically and electrochemically 

stable adhesive tapes to cover blank current collector regions; 
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[0019] method II is coating a polymer layer or a protective coating of inorganic 

particles/binder on blank current collector regions; and 

[0020] method III is coating a conductive coating of conductive agent/binder on the current 

collectors. 

[0021] A small region before and after the blank current collector can be covered by the 

first two methods, and the current collector can be coated prior to coating the active material by 

the latter method. The application in method I is complex, but has good protective effects; a high-

precision coating machine is required in the method II; and the method III will cause losses of 

volumetric energy density, but can reduce the internal resistance of the battery, and is conducive 

to improving the power density. The methods can be flexibly selected during actual use. There are 

no special requirements for the adhesive tape in the method I, as long as it has certain strength, is 

capable of resisting puncture by metal particles, and maintains chemical and electrochemical 

stability in the battery system. There are no special requirements for inorganic particles in the 

method II, but they are required to be insoluble in the electrolyte solution and maintain chemical 

and electrochemical stability in the battery system, such as aluminum oxide, titanium dioxide, 

zirconium dioxide, magnesium oxide, aluminum phosphate, and zeolite. There are no special 

requirements for the polymers and binders in the methods II and III, as long as they maintain 

adhesiveness, and chemical and electrochemical stability in the battery system, such as butadiene-

styrene copolymer, polyvinylidene fluoride, vinylidene fluoride-tetrafluoroethylene copolymer, 

calcium polyacrylate, polyester, or polyimide. The thickness of each of the adhesive tape, 

protective coating, and conductive coating should be larger than or equal to once as much as the 

thickness of the current collector, to meet basic protection requirements; and be smaller than or 

equal to three times as much as the thickness of the current collector, so that the blank region has 

a small thickness and can have designed effects. 

[0022] As an improvement of the prismatic lithium-ion battery having a winding structure 

in the present utility model, the length of the corner region in the winding direction is 1-2 times the 

thickness of the battery cell. 
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[0023] For the battery having a winding structure, the circumference of the electrode 

increases with each additional layer from the inner layer to the outer layer of the binding structure. 

Therefore, as an optimized design, the length of the corner region in the winding direction increases 

with its position in the battery cell from the inside to the outside; the length of the corner region in 

each layer is 0.5-4 times as much as the thickness of the battery sandwiched by the current 

collectors on both sides of the corner, and is 1-2 times as much as the thickness of the battery cell 

sandwiched by the current collectors on both sides of the corner as per a more optimized design. 

This is not only conductive to maintaining the neat arrangement of the electrode plate body region, 

but also conductive to reducing the deformation rate with low energy density losses. 

[0024] During an actual implementation, the positive electrode of the optimized structure 

can be used alone, or both the positive electrode and the negative electrode of the optimized 

structure can be used; and the negative electrode and the positive electrode can adopt, independent 

of each other, different degrees of small coating thickness or no coating of the electrode material 

layer. However, in order to avoid active metal lithium plating, the capacity of the negative electrode 

to accept lithium in any region must be higher than the capacity of the positive electrode to release 

lithium in a corresponding region. Therefore, the negative electrode having this optimized structure 

cannot be used alone, or a ratio of weight in the corner region of the negative electrode to weight 

in the body region of the negative electrode shall be higher than or equal to a ratio of weight in the 

corner region of the positive electrode to weight in the body region of the positive electrode. 

[0025] Similarly, in order to avoid metal lithium plating, normal coating region of the 

negative electrode should exceed normal coating region of the positive electrode to avoid relative 

movement of positive and negative electrode positions during battery assembly and use, so as to 

avoid the the phenomenon that the negative electrode that is thin-coated or uncoated with the 

negative electrode material corresponds to thick-coated positive electrode which results in lithium 

plating. Depending on the production process of the battery and the size of the battery itself, the 

normal coating region of the negative electrode should exceed the normal coating region of the 

positive electrode by a width of 0.5 mm-10 mm. 
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[0026] The present utility model is applicable to a battery system with thickness expansion 

of the electrodes during electrode processing, charging-discharging, and cycling. There are no 

special requirements for the electrolyte solution, the separator, and the battery shell. There are no 

special requirements for the positive electrode active material. Lithium-transition metal composite 

oxide, lithium-transition metal phosphate, lithium-transition metal silicate, lithium-transition metal 

fluorosulfate, etc. can each be used as the positive electrode active material of the battery in the 

present utility model. There are no special requirements for the negative electrode material. A 

battery using a material with large lattice expansion during charging and discharging have more 

obvious advantages, such as graphite (particularly artificial graphite with high graphitization 

degree and natural graphite), silicon and silicon/carbon composite negative electrode material, 

SnCoC, or other alloy negative electrode materials. 

[0027] Compared with the prior art, the present utility model optimizes the prismatic 

lithium-ion battery having the winding electrode structure, the thickness of the coated electrode 

material layer in the corner region of the electrode thereof is smaller than the thickness of the 

electrode material layer in the body region, thereby reducing the stress caused by electrode 

expansion during charging, discharging, and cycling of the battery, reducing the deformation rate 

of the battery, reducing the apparent thickness of the battery during cycling, increasing the energy 

density of the battery, and improving the battery performance. 

Description of Drawings 

[0028] The lithium-ion battery of the present utility model is described in detail below with 

reference to the drawings and embodiments, wherein 

[0029] FIG. 1 is a schematic structural diagram of a winding prismatic battery according 

to Embodiments 1-5 of the present utility model; 

[0030] FIG. 2 is a schematic structural diagram of a winding prismatic battery according 

to Embodiments 6-10 of the present utility model; and 

[0031] FIG. 3 is a schematic structural diagram of a winding prismatic battery according 

to Embodiments 11-13 of the present utility model. 
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Detailed Description 

[0032] The present utility model is described in further detail below with reference to 

embodiments and test results. However, the implementations of the present utility model are not 

limited to the embodiments. 

[0033] As shown in FIG. 1, a prismatic lithium-ion battery having a winding structure in 

the present utility model comprises a battery cell, a packing bag configured to accommodate the 

battery cell, and an electrolyte solution infused in the packing bag, wherein the battery cell 

comprises a positive electrode 1, a negative electrode 2, and a separator 3 spaced between the 

positive electrode 1 and the negative electrode 2, the positive electrode 1 comprises a positive 

electrode current collector 11 and a positive electrode material layer 12 coated on the positive 

electrode current collector 11, the negative electrode 2 comprises a negative electrode current 

collector 21 and a negative electrode material layer 22 coated on the negative electrode current 

collector 21, a ratio of the thickness of the positive electrode material layer 12 in a corner region 

13 of the positive electrode to the thickness of the positive electrode material layer 12 in the body 

region of the positive electrode is smaller than or equal to 90%, and the length of the corner region 

13 of the positive electrode in the winding direction is 0.5-4 times the thickness of the battery cell. 

[0034] As shown in FIG. 2, a ratio of the thickness of the negative electrode material layer 

22 in a corner region 15 of the negative electrode to the thickness of the negative electrode material 

layer 22 in the body region of the negative electrode is smaller than or equal to 90%. 

[0035] As shown in FIG. 3, the corner regions of the positive electrode 1 and the negative 

electrode 2 are blank positive electrode current collectors, that is, no active material layer is coated. 

In this case, in order to prevent the blank current collectors from puncturing the separator 3, a 

protective layer 14 is provided on the blank positive electrode current collectors in the corner 

region 13 of the positive electrode and the corner region 15 of the negative electrode. The protective 

layer 14 may be an adhesive tape, a protective coating, or a conductive coating, and the thickness 

of the protective layer 14 is 1-3 times that of the corresponding current collector. 
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[0036] Of course, although the figures of the present utility model only show that a region 

with a thickness smaller than the thickness of the corresponding electrode body region is provided 

on one side of the corner region of the positive electrode 1 and/or the negative electrode 2, it is 

obvious that a region with a thickness smaller than the thickness of the corresponding electrode 

body region may be further provided on the other side of the corner region of the positive electrode 

1 and/or the negative electrode 2, or may be provided on each side of the corner region of the 

positive electrode 1 and/or the negative electrode 2. 

[0037] Embodiment 1 

[0038] Preparation of a positive electrode 1: 94 parts by weight of lithium cobalt oxide 

powder (LiCoO2), 3 parts by weight of acetylene black, 3 parts by weight of polyvinylidene 

fluoride (PVDF), and an appropriate amount of nitrogen-methylpyrrolidone were dispersed by 

stirring using a high-speed mixer to form a uniform positive electrode slurry. Then, a method of 

coating twice and compaction twice was used: first, the slurry was coated on both sides of an 

aluminum foil current collector by continuous coating, the solvent was dried, then the positive 

electrode was compacted to a density of 3.8 g/cm3, and then a second layer was coated by gap 

coating with the gap width of the positive electrode being 2 times as much as the battery thickness, 

the coating width between every two adjacent gaps being the battery width in the winding direction 

minus the gap width, and the coating weight ratio of the corner region 13 to the body region of the 

positive electrode being as shown in Table 1. The electrode plate was cut to a suitable size to obtain 

a unit positive electrode 1. 

[0039] Preparation of a negative electrode 2: 94 parts by weight of natural graphite powder, 

1.5 parts by weight of acetylene black, 2.5 parts by weight of styrene butadiene rubber (emulsion 

with a solid content of about 50% and a dry material weight ratio of 2.5), 2 parts by weight of 

sodium carboxymethylcellulose, and an appropriate amount of water were dispersed by stirring 

using a high-speed mixer to form a uniform negative electrode slurry, wherein the styrene 

butadiene rubber emulsion was added in the last step after the slurry was fully dispersed, and the 

mixture was stirred slowly to prevent the emulsion from demulsification. This slurry was coated 
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on a copper foil current collector, the solvent was dried, the weight of the negative electrode coating 

per unit area on one side after drying was 8.86 mg/cm2, and then the other side was coated with the 

same weight. The electrode plate was compacted to a coating density of about 1.6 g/cm3 after 

compaction; and the electrode plate was cut to a suitable size to obtain a unit negative electrode 2. 

[0040] Electrolyte solution: Lithium hexafluorophosphate (LiPF6) was dissolved in a 

mixed solvent with a weight ratio of ethylene carbonate:diethyl carbonate:ethyl methyl 

carbonate=1:1:1, so that the lithium salt concentration was 1 mole per liter, and vinylene carbonate 

was added as an additive, vinylene carbonate accounting for 3% of the weight of the electrolyte 

solution, thus obtaining the electrolyte solution. 

[0041] Polypropylene porous membrane was selected as the separator 3. 

[0042] Preparation of a lithium-ion secondary battery: The positive electrode 1, the 

separator 3, and the negative electrode 2 were wound to form an electrode assembly, and the 

separator 3 was located between the positive electrode 1 and the negative electrode 2. The resulting 

electrode assembly was transferred in a battery box bag. The electrolyte solution was injected into 

the battery box, which was then vacuum-packaged. The battery was charged to 50% SOC at a 

constant current of 0.05C, followed by vacuum degassing and secondary packaging, to complete 

the battery manufacturing. 

[0043] Embodiments 2-13 

[0044] The negative electrodes in Embodiments 2-5 were manufactured using the same 

method as that in Embodiment 1. The positive electrodes 1 in Embodiments 2-5, and the positive 

electrodes 1 and the negative electrodes 2 in Embodiments 6-10 were all implemented by coating 

twice and compaction twice. The coating statuses of the positive electrodes 1 and the negative 

electrodes 2 in Embodiments 2-13 are shown in Table 1. Specific operation processes of the coating 

twice and the compaction twice are as follows: after double-sided coating in a continuous manner, 

the positive electrode 1 was compacted to a density of 3.8 g/cm3, and the negative electrode 2 was 

compacted to a density of 1.5 g/cm3; then a second layer was coated by gap coating with the gap 

width of the positive electrode 1 being 2 times as much as the battery thickness, the gap width of 
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the negative electrode 2 being 1.2 times as much as the battery thickness, and the coating width 

between every two adjacent gaps being the battery width in the winding direction minus the gap 

width. In all embodiments of the present utility model, the battery width in the winding direction 

is 200 mm, and the battery thickness is 5 mm. After the double-layer coating, a total weight of 

double-layer electrode coating in the double-layer coating region was 20.13 mg/cm2 for the positive 

electrode 1 and 8.86 mg/cm2 for the negative electrode 2. The electrodes were compacted such that 

an average density of electrode layers in the double-layer coating region was 4.1 g/cm3 for the 

positive electrode 1 and 1.6 g/cm3 for the negative electrode 2. The positive electrodes 1 and the 

negative electrodes 2 in Embodiments 11-13 were coated merely in an intermittent manner with 

gap coating size parameters the same as those in the above embodiments. The coating weight was 

20.13 mg/cm2 for the positive electrode 1 and 8.86 mg/cm2 for the negative electrode 2. The 

electrodes were compacted such that the coating density was 4.1 g/cm3 for the positive electrode 1 

and 1.6 g/cm3 for the negative electrode 2. Green glue with a thickness of 20 um was applied to 

blank current collector regions of the electrodes. The operations in Embodiment 12 are the same 

as those in Embodiment 11 except that the blank current collector regions were coated with a 

protective coating. The protective coating comprises polyvinylidene fluoride and aluminum oxide, 

and has a thickness of 10 μm. The operations in Embodiment 13 are the same as those in 

Embodiment 11 except that the blank current collector regions were coated with a conductive 

coating prior to coating. The conductive coating is a butadiene-styrene copolymer layer. 

[0045] With a center line of a gap region as a corner position for winding, the positive 

electrode 1, the separator 3, and the negative electrode 2 were wound to form an electrode 

assembly, and the separator 3 was located between the positive electrode 1 and the negative 

electrode 2. The resulting electrode assembly was transferred in a battery box bag. The battery was 

packaged, charged for a first time, degassed, and packaged for a second time according to the 

method in Embodiment 1 to complete the battery manufacturing. 



12 

[0046] Table 1: Coating weight in corner region of positive and negative electrodes, and 

ratio of coating thickness in corner region to coating thickness in body region after the electrode 

manufacturing in the embodiments 

[0047]  

Group No. 

Coating weight in corner 

region (mg/cm2) 

After electrode manufacturing 

Coating thickness in corner 

region/coating thickness in body region 

Negative 

electrode 

Positive 

electrode 

Negative 

electrode 
Positive electrode 

Embodiment 1  16.79 1 0.9 

Embodiment 2  13.06 1 0.7 

Embodiment 3  5.60 1 0.3 

Embodiment 4  1.87 1 0.1 

Embodiment 5  0.94 1 0.05 

Embodiment 6 7.47 16.79 0.9 0.9 

Embodiment 7 5.81 13.06 0.7 0.7 

Embodiment 8 2.49 5.60 0.3 0.3 

Embodiment 9 2.49 1.87 0.3 0.1 

Embodiment 10 0.83 1.87 0.1 0.1 

Embodiment 11 Uncoated Uncoated 0 0 

Embodiment 12 Uncoated Uncoated 0 0 

Embodiment 13 Uncoated Uncoated 0 0 

[0048] *Note: an electrode with a ratio of the thickness of the corner region to the thickness 

of the body region being 1 was a gapless region manufactured by single-layer continuous coating 

and cold pressing once; and an electrode with the ratio being 0 was manufactured by single-layer 

intermittent coating and cold pressing once, and the gap region was pasted with green glue or 

coated with a protective coating after cold pressing, or a conductive coating was coated on a blank 

current collector prior to coating. 

[0049] Battery cycling expansion and deformation rate test: 

[0050] The battery was charged to 4.2V at a constant current at a rate of 1C, then charged 

to a current of 0.05C at a constant voltage of 4.2V, and then discharged to 3.0V at a constant current 

at a rate of 1C. The battery was repeatedly charged and discharged 100 times. Then, the battery 

was charged to 4.2V at a constant current/constant voltage. The battery thickness distribution was 

measured by scanning with a laser thickness gauge to calculate the average thickness of the battery, 

which was denoted as T (100). The battery was clamped using two parallel flat plates with a 
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clamping force of 0.5 kgf. A distance between the two flat plates was used as a maximum thickness 

of the battery after 100 cycles, and denoted as T (100, max). T(100,max)/T(100)−1 was used as a 

deformation rate of the battery after 100 cycles, and the result thereof is as shown in Table 2. 

[0051] Under same test conditions, a deformation rate after 100 cycles of a battery 

manufactured from an electrode plate with same thickness in the corner region and the body region 

obtained by conventional continuous coating once was 2.46%. 

[0052] Table 2: Deformation rate after 100 cycles of batteries in Embodiments 1-13 

[0053]  

Group No. 

Coating thickness in corner 

region/coating thickness in body region Battery deformation rate 

after 100 cycles Negative 

electrode 
Positive electrode 

Embodiment 1 1 0.9 2.35% 

Embodiment 2 1 0.7 2.23% 

Embodiment 3 1 0.3 1.37% 

Embodiment 4 1 0.1 1.25% 

Embodiment 5 1 0.05 1.03% 

Embodiment 6 0.9 0.9 2.27% 

Embodiment 7 0.7 0.7 2.09% 

Embodiment 8 0.3 0.3 0.86% 

Embodiment 9 0.3 0.1 0.52% 

Embodiment 10 0.1 0.1 0.56% 

Embodiment 11 0 0 0.43% 

Embodiment 12 0 0 0.53% 

Embodiment 13 0 0 0.70% 

[0054] As can be seen from Table 2, when a low electrode coating weight was used for the 

corner region 13 of the positive electrode, a ratio of coating thickness in the corner region 13 of 

the positive electrode to coating thickness in the body region of the positive electrode was reduced, 

or after both the ratio of the coating thickness in the corner region to the coating thickness in the 

electrode coating region of the positive electrode 1 and the ratio of the coating thickness in the 

corner region to the coating thickness in the electrode coating region of the negative electrode 2 

were reduced, the battery deformation was significantly alleviated. When the coating thickness in 

the corner region 13 of the positive electrode was reduced to 0.9 of the thickness in the body region, 

the deformation rate can be reduced from 2.46% to 2.35%. When both the coating thickness in the 

corner region 13 of the positive electrode and that in the corner region 15 of the negative electrode 
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were reduced to 0.9 of the thickness in the body region of the corresponding electrode, the 

deformation rate can be reduced from 2.46% to 2.27%. When the coating thickness in the corner 

region was reduced to 0.3 or smaller of the thickness in the body region, the improvement effect 

was more obvious. For example, when the coating thickness in the corner region 13 of the positive 

electrode was 0.3 of the coating thickness in the body region, and the coating thickness in the 

corner region 15 of the negative electrode was 0.1 of the coating thickness in the body region, the 

deformation rate of the battery was only 0.52%, and the deformation degree was only one fifth of 

the deformation degree of a conventional battery. 

[0055] During charging and discharging of the battery, the electrode plates will expand. 

The reasons for the expansion of the electrode plates include factors such as lattice expansion of 

the electrode material during charging and discharging, electrode swelling by the electrolyte 

solution, gradual release of the stress generated during electrode processing during cycling, and 

surface film growth of the electrode active material during cycling. In the winding prismatic battery 

of the prior art, the expansion of the electrode plates is restricted by the current collectors and the 

separator, and the expansion of the electrode plates will cause stress generation and non-uniform 

stress distribution inside the battery, thereby resulting in distortion and deformation of the battery 

structure. According to the technology of the present utility model, a thin coating layer in the corner 

of the winding structure can alleviate non-uniform stress distribution; and moreover, when the 

corner region is thin or is uncoated with the electrode layer, the corner region has a large space, 

which can make the expansion of the battery be similar to the expansion of the stacked battery, that 

is, the entirety expands in the thickness direction instead of local distortion, thereby alleviating the 

battery deformation. 

[0056] According to the disclosure and teachings in the above specification, those skilled 

in the art to which the present utility model belongs can further make alterations and modifications 

to the above embodiments. Therefore, the present utility model is not limited to the embodiments 

disclosed and described above, and some modifications and alterations to the present utility model 

should also be encompassed within the scope of protection of the claims of the present utility 
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model. In addition, although some particular terms are used in the present specification, these terms 

are provided merely for ease of description, and do not constitute any limitation to the present 

utility model. 
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CLAIMS 

1. A prismatic lithium-ion battery having a winding structure, comprising a battery cell, a 

packing bag configured to accommodate the battery cell, and an electrolyte solution infused in the 

packing bag, wherein the battery cell comprises a positive electrode, a negative electrode, and a 

separator spaced between the positive electrode and the negative electrode, the positive electrode 

comprises a positive electrode current collector and a positive electrode material layer coated on 

the positive electrode current collector, and the negative electrode comprises a negative electrode 

current collector and a negative electrode material layer coated on the negative electrode current 

collector, wherein a ratio of the thickness of the positive electrode material layer in the corner 

region of the positive electrode to the thickness of the positive electrode material layer in the body 

region of the positive electrode is smaller than or equal to 90%, and the length of the corner region 

in the winding direction is 0.5-4 times the thickness of the battery cell. 

2. The prismatic lithium-ion battery having a winding structure according to claim 1, wherein 

a ratio of the thickness of the negative electrode material layer in the corner region of the negative 

electrode to the thickness of the negative electrode material layer in the body region of the negative 

electrode is smaller than or equal to 90%. 

3. The prismatic lithium-ion battery having a winding structure according to claim 1, wherein 

the ratio of the thickness of the positive electrode material layer in the corner region of the positive 

electrode to the thickness of the positive electrode material layer in the body region of the positive 

electrode is smaller than or equal to 30%. 

4. The prismatic lithium-ion battery having a winding structure according to claim 3, wherein 

the corner region of the positive electrode is a blank positive electrode current collector. 

5. The prismatic lithium-ion battery having a winding structure according to claim 4, wherein 

the blank positive electrode current collector in the corner region is pasted with an adhesive tape, 

and the thickness of the adhesive tape is 1-3 times that of the positive electrode current collector. 
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6. The prismatic lithium-ion battery having a winding structure according to claim 4, wherein 

the blank positive electrode current collector in the corner region is coated with a protective 

coating. 

7. The prismatic lithium-ion battery having a winding structure according to claim 6, wherein 

the thickness of the protective coating is 1-3 times that of the positive electrode current collector. 

8. The prismatic lithium-ion battery having a winding structure according to claim 4, wherein 

the blank positive electrode current collector in the corner region is coated with a conductive 

coating. 

9. The prismatic lithium-ion battery having a winding structure according to claim 8, wherein 

the thickness of the conductive coating is 1-3 times that of the positive electrode current collector. 

10. The prismatic lithium-ion battery having a winding structure according to claim 1, wherein 

the length of the corner region in the winding direction is 1-2 times the thickness of the battery 

cell. 
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