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Abstract: This Paper introduces a self-adaptive tension control system used for the unwinder in a
polyester film slitter. Siemens S5-115UPLC is used in the system and 6SE7024 vector control converter is
used as its AC driver. Several measured signals are transm itted to PLC via ET-200 distributed 1/O m odule
and Profibus-DP. In this paper the tension control principle of the unw inder is introduced. Because the range
of the roller diameter varies widely, its moment of inertia also varies w ildly. For this reason the principle of
self-adaptive control is used in the system. The SR loop of the system is made up of PLC, Converter and
photoelectricity encoder. In the control channel of the SR loop a parameter is chosen, which is proportional
to the square of the roller diameter, to com pensate for the variation of the moment of inertia. By this way the
SR loop can possess good dynam ic properties the whole tine during the variation of the roller diameter. The
simulation results prove the validity of the method and the good tension control effect is gained in application.
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Fig. 1 Principle diagram of the control system of the unw inder

3 7 W R 4 WM E ( Hardware

configuration of the control system)

Pl R A5 AL ] B LI 2. Jorb pLC RS
EFIPETT A 85-1150 W guRe Pl gs, 2
BERA cPU 945, AR 524, LM 308-C #7 JEARERL
25 CPU945 /& SIMATIC S5-115U FR 1] 4 F2 1%
Tl 28 F S5 R AN 1 P e b B BT, HLA REEAT TR S A
PR STEPS AbBEAS, FIH -4 1130 TR ) T il s,
Be b g A2 42 BT S ] B O g BE A% OE R
CPU945 W[ ff /] STEPS S 15 5, Ll i H scL
IR FETE T, B AR S BATII N 0. 1us, K
M BRIV AERR 2 PAT R4 1. 35us. B 718 H A1BE
Hims B0 438, MRS R XS VINLA Ak Bl
BLIEAT 5K I A s il P K

CP524 JEIHAF AR S, FHK SO USRI &)
o FE e 5 £ 2% RN FH Ak o Bl 10 4D 28 = 1 1 A%
CP524 B4 [ B b Ab 35 ¢ AH B2 1K 1 25 1 Bl 18
15, LS Y8 RN 22 i 4540

IM308-C & T SIMATIC S5-115U/H 7 %

FEFFEHI 25 1Y profibus-DP 5/ MEE LI, 164
W ORI, AT BERE 220K 122 AN Ak,

PROFIBUS(Process Field Bus—— L FEIL%
pei ?J%) AEE Siem ens A F AR B — PP I UL
W & 2% &R 4. Profibus-DP  ( Distributive
Peripheral—— A AN 5E) & Profibus M HE ZE 4
B S, IR 2 AR 2 DU P R Rk, 3
BN H T I, & —Fhmnd( nlik 12M bit/s) FIHE
HLAE I, nI R AR A B RGN T
FEL L BRI P4 o T g o 225K

cBI1 HIHBGEH T SIMOVERT Master Drives
) profibus-DP k% 11, cB1 WX RAM 5
A A N IR I AR cu 2 #2110 6SE 7024 R
AR I E CB1 *ﬁ}ﬁ, Ciptibus profibus-DP Rk
N, 5 pLe 2 hlmEEEm L SREEER 5
HEL AL I 2l 10 ' F 20 i 24 ) i 11 Bk i 5 il cu 2
BIEAR AT 2%. P17 AR AL A S RUBCE R  HAR S
FEZ A 1/0 B ET 200, T profibus-DP
BZAE% Yy pLC. ET 200 BE R SRR EAS 5, I8
AR KEF T



124 fa B &5 # M 31 4
PLC ProfibusDP
1M308-C VC| TR VC| I (9% vol
J‘_ CBlﬁ CBHﬁ [ET:DO] lET2BDJ
& CP524 J Jj
" cuU2iik cu2iR [;I L
CPU945 IR ﬁggﬁé
F——IT2, @9 9 &) 9 wEHES BAERES
| WER | oz sosmn
2 BHIRGEAFEE K
Fig.2 Hardware configuration of the control system
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Fig. 3 Block diagram of the controlling principle of the unw inder
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Fig. 5 Simulating results
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