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Design of Roll Quick Changing Unit for Cold Bending Forming
CHENG Shenzhen'? , JIANG Yi'*"

(1. School of Mechanical Engineering, Jiangnan University , Wuxi, Jiangsu 214122 , China;
2. Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment and Technology , Jiangnan University , Wuxi, Jiangsu 214122, China)

Abstract ; Aiming at the problems of high labor intensity, low efficiency and low adjustment accuracy in the process of
roll replacement, a cold bending forming roll quick-changing unit was designed. The roll position automatic adjustment
system was designed by adopting PLC as the system controller, combining the sensor detection signal and human-
machine interaction interface command signal. The roll changing process was realized by controlling the servo motor to
drive the rotation of the left wheel device, and the slot pin connection was used to realize the device circumferential
fixation. The servo motor was used to drive the worm gear reducer, and the displacement of the lead screw driven left
wheel turntable device to move up and down was achieved. A limit switch was used to calibrate the zero position of the
turntable, and a closed-loop control system was constructed to monitor the roll moving distance through a displacement
sensor, so as to accurately adjust the distance between rolls. The key parts of the unit were selected and the finite
element strength was checked. The results show that the unit can significantly improve the precision and efficiency of roll
change and improve the level of automation. The machine can complete the automatic change process of six kinds of rolls
and the precise adjustment of roll gap, and provides a new idea for the design and improvement of cold forming machine.
Keywords: cold bending forming; roll quick changing machine; PLC ( Programmable Logic Controller ) ; adjustment
accuracy ; FEA ( Finite Element Analysis)
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Figure 1  Overall design of quick

roll changing machine

1.1.2 AR E

6 XoP PRt LR 2H X5 5 A O [ A8 2 A SR A
% A 60°, Rdi /bR B TAERH IR B, 78 L FEAR AN
AN e AP TSR, PR B AL,
S LA 5 UG P E  3  SE BEE H S P A E
0] P v T Wl o A R e o 1 e <
P BEAR IR M A B S IR A B — B0, PLC R
F64 T 0 0 1 A5 5K 3 2B e Al IR R AL 2 A Al
HIBL 3 15 1R 5% 50
1.1.8  ZEit gk &

Fr Kt A5 IR 2025 A ) A B e B e, T
DAL, ARt e B it 2 5 E 5, PLC
KRG SN 8 . YR )
MR [ 5 7R P - 22 T vh Bl e —e B R RS 3,
1.1.4 YU ges

F B PRk ARG AR AL, PR X 2
ELERR S Pk JE A I R E R Bl ) e A L
AT ] 7 T 0 50 B B 2l 2 B b i R AR b, S
H-22 K256 B AR FFAH AT # 1 o =l AR HERE R 43 S5 b
AR BHEIE % PRl Sk 2F ok Rl R 85 BRI 3 2o g



(iR - i&it]

BRI, F S TR LB RIENAIRTT - 31

ERSTT BN o 72505 SIS o8 BR O S B
ARG, PLC S 84, LAY Bl PR 1 K 1 Al 1]
B8y, SELAR SN g A% .
1.1.5 ALaR4A

6 X ELARR L XY o) A5 B A e 1 b, AHAT 2 FLAR 4
Bea Ay 60°
1.2 FBRGTERE

R IR FLAR D B A TARRT, % 18 2 AR A
JBE , SRR TS0 12 LR 2 a0 B I 2SR A U 4 B
HPR B A EAT AL Bt T HLIRAE e i B2 54
L e ] AR R AL ) 3 R B Sl s TG 9
R BETERE A, Wi 8 21 B 4 ) — RS ELAR 1) FL Y, H
RTARRARIE 2 FroR .

g LV Zeserett | B | eseesy B3] espeta
—— Ig# | LB [pprgrse | ZAL B |BEEAE

l

R | LY R R s
BRI EREE | E |AEEEE

. A | stk
yNHISE

Figure 2 Flow chart of work
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Table 1 Related parameters of JWB-MULI4 ball screw lift
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Figure 3 Main shaft structure of revolver wheel
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Table 2 Material properties of carbon structural steel

TR/ (kg-m™) SRR/ GPa THFAE SR AL/ MPa
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Figure 4 Stress cloud chart of spindle
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Figure 5 System hardware structure diagram
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Figure 6  Flowchart of PLC control software
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Figure 7 Design of human-computer

interaction interface system
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