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Stability Regulation in Control System of a Large Strong Vertical NC Spinning Machine
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[ABSTRACT] This equipment is a large vertical

three-roller powerful CNC spinning machines. It uses
closed solid frame structure, consisting mainly process-
ing thin wall barrel structure. Rough materias are ultra-
high strength steel, stainless steel and nonferrous metals.
Design requirement is that the radial maximum thrust of
rotating wheel seal is 500kN/wheel, the axial maximum
thrust is 333kN/wheel. The axial coordinate stroke of the
machine is 1600mm.The radial and axial positioning ac-
curacies are 0.02mm and 0.04mm. Large tonnage, length
stroke, high position precision are the characteristics of the
spinning machine. The control system uses the full closed
loop control mode hydraulically driven by CNC system in
the control system. This article discusses the proportional
servo valves of the high frequency response controlled by
Siemens 840D CNC system and Siemens hydraulic driven
module are used to adjust the stability driven by the asym-
metric hydraulic cylinder in large vertical spinning ma-
chine.

Keywords: Spinning machine All-position closed-
loop hydraulic driving Stability
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Fig.1 Following performance of the hydraulic driving
closed-loop control
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Fig.2 Structure diagram of hydraulic driving
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Fig.3 Natural frequency of the horizontal hydraulic system
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Fig.4 Adjusting diagram based on the control direction

P Dy

G 1

R R IRZE o

Kl 4 (a) P e R 2 B A e id B R E it £k, 1E
i) 152 ) 14 52 P T 32 i 2 15 AR 00 o JEE 4 4 (L b 2 A7 A
—E W 22 o TEAS] P IE B 1) B4 52 B BE AR /N T R B8
HIEAR A MH, NI E S e R e 4R . B G iR 4
(b) s, B R e i 0 4., M A, HEAE—AT7 18]
LEA, FHEE 4 (o) s, JHRE IE ) 50 ) DX il
JEZHAE V.. RV, AT — A T5 ) LH G . e
(OB R E b AT T4 O 1 ) IR, e A S B LK
TR0 AR IR K B0 1 2 1 B —
1.3 AeAR(GHEL ) IS 3hH0 B &Rz

FR G 1) Bl 785 W) N7 R ]l ] S [ A A3 A
GRS F IR, EEARAFIL 5T AR 2 A R R B 2 i oz e
e ]l ) 14 11 A7 A1 25 28 0o T P X B S T A R LA
THBR =T

A I R B SRR TR Bl Y [ SRR,
PR LA 8 A5 R0 I RO T T, Rl 2 Bl
AAFRN S RIS [ SRR £ 1% ZEAR X il
LA RO E L, 1 R, J K A SRR A A B A AT AR Y
PR, i/ 1 AR AR A 37 B R A AT 3 R ) o
], &l 5 (e ) Bz

H1 T UK S A SRR AL B A pR AR, 1A B A Y
Pl At A B AT R PR ARSI Bl [ SRR SR B E [
{9118 2 AR ], 7 26 % 5 AR IE B R B 2EA 72
PROINEL ) iz 3l A 1SR P

FHAZE T 25 AR R 580 L X IO T A L B 79 i ) 38 2
P PR LE B ANl o0 B0 1R SR, A LA T 308 5
P i T R R T, X B R A St £
R JRE 4 ) 2 0 A EE PR B S 4 R P A A
S L 3 ISF 18] S 2 o 8 F0 0 Ak T T B8 2 45 B S
SYITRIEATE R o AP A BG4 L B P Y L )
B4 45 AR I 8] R VR T T AL B Wi,
JEEA i) A 44 A ANl s 18] U T B Bl e/ s A 4R

> 0
THIEE

Ca) Lo 25 98

(b ) Iy BRI Y

IR
(o ) BRENIISR 505 3L B A 26 R 2

E5 EEEHFREELEATREE
Fig.5 Adaptive adjusting diagram of the speed controller
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Fig.3 Programming definition diagram in CATIA V5
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