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Abstract

To address the precision and reliability requirements of the electrode tab bending process in auto-
mated thermal battery assembly, an automated electrode tab bending mechanism was designed,
and its structure and performance were systematically studied. First, a mechanical model was es-
tablished based on Coulomb'’s friction law and metal plastic bending theory to analyze the influence
of the pressure roller’s downward force on the electrode tab bending forming effect. Based on this,
a simulation model of the bending process was constructed using Abaqus finite element software to
simulate the deformation behavior of the electrode tabs under different pressure conditions and to
evaluate the bending quality and fit. The simulation results showed that a reasonable downward
force of the pressure roller can not only ensure a flat fit between the electrode tab and the battery
stack surface but also avoid damaging the mica insulation layer, thus meeting the assembly process
requirements. Finally, an experimental platform was built, and actual bending experiments were
conducted. The results verified the correctness and feasibility of the mechanical model and simula-
tion analysis, providing theoretical support and engineering reference for the design of the auto-
mated thermal battery assembly process.
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Figure 1. Schematic diagram of electrode tab bending
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T AT PR E ) R R p . B S BE IR RE ¢ Rl BREMPRM S R, SRIBRIR S BEAIY
HPEES R 5, =0.206 um , Ni = BEF 8 R4i & 6, =0.617 um . —HF LR E TN TR, BT
AT DL 20 PR B A s 4

FE AT~ 3508 B 7 = o] B SR 5 MRS SR LU, AT W 2= BE R BRI & ¢ /N T = BE
H R @ N T 5T Ty, WA DL EEAR 7 20 o i~ F 48T 8 ) « i AR

F i TCEeqFN
z':—: = — —_— 2'3
A HP= \/ oL (2-3)
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F= (2-7)

Table 1. Material parameters

E MR VESE L C

B g 25 FiF [kg-m3 MR 2/Gpa TARALL J AR5 5 /Mpa
WH F HEAREE 7850 200 0.3 880
E# ABS # g 1050 2 0.394 80

FE UM IEA b, DOt OR 07 SCRENS VR S WA B 02 i 5 VR AR TRAT O, AT SO B R 22 5
T BT 2R 5 A &I 40 S o ACERJELBEACR 0.05 mm, & - SRS b, TRICR FH O s B4y 7
FATC SAR, LAIRASHE 075 MR s AN AR A BRI S5 4, SR =4 )\ 45 s SR 2T C3D8R it
TR Pt PR R I RN TR R Oy T (g A, eSS IR SR e R 2 AT HEAT 1 ZE LT U1 20
WU RS JT R S TR AE SR AT 1 mm A%, AR B AR X I AT 3 2 n s, DUSE R S rh 5 B A
JRIEAHTT o L3R B Te IR 55 RS Rl 7y SR REAS A8 ORAIE T SR0RS B2 A R I 2 25 3R T SRR RCR . N Ja 83l 1%
P AR e v SR A A Al . S sh AR R I NBCR R Giash, 95— BRI RBr B, i z St 12
2, HEEMIE S R A 5 BOYEI R s B, W x SETT m s, (082 40 mm, HAERR
HIEZ . fifb)s fs i anls 2 fros.
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Figure 2. Simplified model of the electrode tab bending mechanism
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DAV AR 7R LM 5 TR 2 [A) (R R R P . A B e M b i i e AR Tie 200, i = 8 7EH i X 3
FEARGE , SRR RE E

PiE T N B H—= TR B, TEMPT B, A0S piy & B 7 1 it nfr fe 1 5 4644,
) N igE) BT TARA B KRB B, (REFREMBARREIR T, XMHERS% N
TN J7 AL, A R R A LR AR VR e o TEZBY B, RS -S5 8% B R A el ot o= AR B M R
I BT R NI, R RS 2 B o RE e AR VR S, T S PRI SERR I T2 Ak o R A B HETE
BASREPEEAS, HIKHSIMNEEIN AL R T &E, Bk FR R ).

4.3. (EERSHT

T A F) A 2N A R G B SRR AT G L2 BT, von Mises S5 2508 g 43 A B ] 3. dn ]
AT 7t s P Ay R Wl B XIS T 70 A B 2 50mi . E 5E, S IR TRV, RH SRR
fioh DX S5 R0ONE ) S AR th AR SR H 5y G Ak, RS N KT BB e R, AR N BT
BrEs EENAARXE, NP IXIEN, BRI EONEE . BEE TR, i 5 i A 4
RN FJUEAR R 2% ETY, PR IXSEEB WY R, REE R SRR A X DU s FL A B LR .
b, i HEERGERY], HAMOT RIS SBURTEA RS, EAEDE T 2 KT A5 5%
OB 5 S I ANAEE » PRI, & BRI R DX [0S T SEELR B ( A R 1 e 28 S0 HE 22

DOI: 10.12677/m0s.2026.151019 209 e RSE TR


https://doi.org/10.12677/mos.2026.151019

EWE %

S, Mises S, Mises

SNEG, (fraction = -1.0) SNEG, (fraction = -1.0)

(F#: 755%()) 02 (Ftg: 75%)
+7.510e+ +5.936e+02
Ig.gggg:g% +5.442e+02
+5.632e+02 +4.947e+02
+5.007e+02 +4.453e+02
+4.381e+02 +3.958e+02
+3.755e+02 +3.464e+02
+3.129e+02 +2.969e+02
+2.504e+02 +2.474e+02
+1.878e+02 +1.980e+02
+é.%g§e+8§ +1.485e+02
+6.265e+ +9.908e+01
+7.353e-02 +4.963e+01

+1.744e-01

Y

2 \t)'z Y

X WZ
(@ NS 10 N WR A0 45 (b) FHE77 20 N B R F353#i B

Figure 3. Von Mises equivalent stress distribution diagram
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Figure 4. Schematic diagram of the electrode tab bending process
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Figure 5. Electrode tab bending effect diagram
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