$539 % 2 W
2025 4F 4 A

EERLN Sy
NONFERROUS METALLURGICAL EQUIPMENT

Vol. 39 No.2
Apr. 2025

SIRE ), KA

LERI TR, A AR AT A B A ] 3 PR e 12 G B R 5

H[T]. A4 ,2025,39(2) 70 - 75.

YANG Guang,PENG Hongdao, HUANG Jianfei, et al. Key technology and application for manufacturing and rapid transpor-
tation of large plate lead cathode[ J]. Nonferrous Metallurgical Equipment,2025,39(2) ;70 —75.

KRR ET9R R A S

W,

[ Z] S A B R B LG 5 ML AF 7 o T AR S i i

R, FHTK, A
(ﬁ&%%%éﬁﬁ&%

SHREHIZXRBRASG N H

i, }:U:/[iﬁ)f(‘, /(Limlj

I d S 330032)

TR IE By IR ARG T

BRI AR B PHASAR [8] 59 A AR i, AR SCHR Y T —Fh 2B BB A6 R i s LA A 07 UM R a2 T ik
BY R TEACEIRZS 58 MRV 2 30 T R TR T 0 A0 o B B Y B o P B 2 8 IR S FLAS
Ak T2 ERRAS BB IR I Fr 5408 IR SCR BN, PR SUS B IR 0 A = BT B A S HERE LAY IR AR 2 1], i
HTEALAS BV 23 [ R, 5 PR BICR & RSO S LSBT B B SRR AL T 7 i RE 0 2 1, T e 4 4l

Wi e iz i A v A LRI L AR A RIS 1T B0 , FRe R BREE s/ T B I A a2 3, AR 1 B il

MR AT AR, Tl 2R 7 S BRI LA Ja) B
iz P AR IE

ZRFRER

REAS Ioll /D ot M VAT AR 5 2 85 BT IAS el D B R i R A ke

[ KR ] RPAREIOH T, ML E; P, By, Wik, iz

[RESES] TF12 [ XEIREME] A
DOI;10. 19611/j. cnki. en11-2919/1g. 2025. 02. 009

B AR R AR R S R AR A B L i T
HAT A A | RETH AR B B R D Bk R
{17 RS ki o (8 AS e A U B O d e A S
THGER R BT RMARA B A RO 2.0 m?,
JEEACA 0.9 mm, [F) I 4 J 5 28 M 4 B i BEAR, A2
B eI R AL S R v AR G iR A ) T B
TR AR 5y A iRl PR 3 18 B, =2 ) i, 52
M AR P PR BRSSO OB s
B RS A i i ML B G e N e am B A i R
BUA B AR S AL o5 v ROR O S B AT
e 3 B2 AR PR IS 2 T T R R I AR R A
SRR

1 stk rigs M AR

1.1 E&HHERK
PNISE AR T R TR R B Bh A Rk
TR TR E KT KA EAEE
ﬂ*ﬂ%ﬂﬁkﬁm,%&Tf?éﬁ%izﬁffﬁﬁkiiﬁkﬁ
Hh ) PR IR R L 57 Bl 0 B ORI M S B 4 )

[WFEBHEA] 2024 -11 -20
[E—1EE] B) (1989—) , 5 i1

70

[ XEHS] 1003 —8884(2025)02 — 0070 - 06

2005 4F = I 2 PR A RS — Ik 3E T H AR
WA A BRI S ML A 7 B B (1) P K
M A BT il 38 ML PR A T B AL AL A ik
BLOS B 83 ) B ) 20 g B 6 Bl R Sl AR
BL B AL BEEML IBANLAFLLAL , 2 5 195 |2 A
U T A R e PRI, R N 45 KA IR i
FE ) T O R A A AT T /IR R R
HEHRER A Ry A5 H RBUR KA S, DItk iR
RG] B T EAE KRS T AR T R
BEANTE Ty, 38 2o i Rk i 26 MUK B W R i 36 31 B
-5 AR 1) AL R R L, S8 R R R R BUAE T
)5 Gt B BALFAE A ML B FH % B 2 HE#E L
HHERE , 28 | Zh AT % %36 A HL A 1 A7 fl A
K A 7 2, B A ) RST 220 10, 6 m, 9A 1)
REF25015.9 m, @R SFZ8 5.8 m, & M i
KB A i, A F) TR N O %¢ R H
AR Y
1.2 HiEHBERSERETR

A B TESE B A e, 77 B 28 i ) 2D

WA TR, EEAFIA SRR T TR,



B TAE s R R I A DR s G SRR 5 1 H

5816

LR I s B AL 1) e dz M A PIL e T A
FIBABHIHE A ShHEHLAL A, 2R IFaa itk v
i 5 RE RS MRVRR , 38 5 A AR 2 i e R A 2 B2
A 1) AR R SC 8O B A A B, R 2R
AN AT ZE ;2 ) BIRR R SUREF S AR HL iR
RZ R T A SR AR e
AR R A B ISR D7 1) B A0 s A5 47 ) S0
SHRONG BB AL 3 FhOT ik R B A 19
PTHEEFERITE 2 ~3 mm P, ISR TR0 B AR A
WM R BTk o I OT IRAE T IR A A e A i ok
T EE B () FR X T R A I8 o R v R e 2
JE BN RMIRA IR . o8 T80 s it fe
R AR T T JEE PR R W, ALty A3z A g AR i [
Feg Jomdy, X T b LA A L) vk G b ol
Il 58 R ) =/ Lk 2 5 S B il
2817 I HEA T, PR UEHIL 25 AR i i R e, B
AL AR A S 14 iy

2 EMRUBRARTER

2.1 FESEBREENATETEREBICERE

BEXSBUA J7 AT IO R T R SOV e ik Feis
JE A5 K FE IR A )R, A B a5 45 F LR AT T8 Y
PACES R Ry (B 2) o T BB B il HL A o
ERE ENE BB LA LR
BB Mlas N iz B AR SCR B A, MBEa
I EA B IR IR e 105 B B M A MI Tl
TE NI A PR IR 18 A vhfL S B
QAT BHT B A T LB 181 58, O S PR S 4
BEAUSE ) I FE K- 28 35X B AR A% e R AT F BEL K

(b) LT
E1 #HOREEAREENARE

Fig.1 Layout of the imported lead cathode manufacturing machine

AL B S | AP FEALAL PR B B R 326 2 B
BN, BIARCR B A 5 R PR R KPR S B A
R B O U IR SEALAS A PTUR, HLAR A
AL Py R R . BRSO A TR SO B AT TR L
2t IR M A B 5 Ak , 145 R B g AR
HAd A BT A S HEREALZ N o O 1 R A
T TSI E A 2 DNESCLAL, HLas A FE
BRI 2 A ST A U .

il R &
- L L SEL 2

WUES ANFeiz ke 8 IRECRE M E

B2 SERAREIENARANR

Fig.2 Composition of the lead cathode manufacturing

machine
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Fig.3 Relative positions of the flipping device,

embossing device and insertion position
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Fig.4 3D and kinematic model of the robot
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Table 1 D-H parameters of the robot

SR 0,/(°) d/mm  a/mm  a,/(°)
%A1 -185~185 d,(485)  a,(375) 90
XA2  -140~ -5 0 a, (1035) 0
K3 0 ~165 0 a, (1015) 0
X4 -55~150 d,(185) 0 90
XI5 +350 0 0 0
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Fig.5 Robot reachable workspace
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Fig.6 Robot transfer trajectory
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Fig.7 The new layout of the lead cathode manufacturing machine
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Table 2 Dimension comparison of the two layouts of

the lead cathode manufacturing machine

¥ O, HifiR gAY
m WA/ m Lt/ %
B R L 10.6 8.6 -18.9
Wi R~F w 15.9 5.9 -62.9
mERSTH 5.8 3.7 -36.2
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Fig.8 Speed and acceleration curves of robot joints
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Key technology and application for manufacturing and
rapid transportation of large plate lead cathode

YANG Guang, PENG Hongdao, HUANG Jianfei, XIONG Jiazhi, YAN Jiacheng, FAN Zhigang
(Jiangxi Nerin Equipment Co. Ltd. , Nanchang 330032, China)

Abstract; This paper addresses the issues of large occupation and the susceptibility of the lead cathode to
deformation during secondary transportation in the large-plate lead cathode manufacturing machine
currently used in industrial production, which often lead to short circuits between the anode and cathode
after the cathodes are placed in the cells. A novel layout and rapid transportation method for the lead
cathode manufacturing unit is proposed. After the lead sheets are cut and conductive rods are inserted in
a horizontal state, a flipping device is used to rotate the formed lead cathodes from a horizontal position to
a vertical position. An industrial robot then transports the vertically oriented cathodes to an embossing
device. Once embossing is completed, the cathodes are inserted between the anodes of an automatic
anode-cathode spacing machine. By optimizing the relative positions of the flipping device, embossing
device, and automatic anode-cathode spacing machine within the robotic workspace, the transportation
distance is minimized. Additionally, the robot’s motion trajectory is carefully planned to reduce vertical
movements relative to the sheet plane, thereby mitigating collision-induced deformation during secondary
transportation. Industrial production practices demonstrate that this compact unit layout reduces the
required occupation, saves investment costs, and minimizes deformation of lead cathodes during
secondary transportation.

Keywords: large plate lead cathode; machine layout; trajectory planning; lead electrolysis; refining;

cathode transfer Fvy
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