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Research on traction characteristics of the guide roller in the web transfer system
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Abstract: In this paper, the guide roller traction model is established and the impact factors and
the change laws of the guide rollers traction characteristics are studied. The guide rollers per-
formance parameters are studied such as the wrap angle, the web tension, the friction coefficient
and the speed differences to ensure the stable operation of the web transmission system. So as to
it lays the theoretical foundation for the selection of the guide roller and the stable transmission of

the web. And a theoretical basis can be provided for improving the processing quality and efficien-

cy of the web products.
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Fig.1 Mechanical model of web and idle roller
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Fig. 2 Mechanical model of a micro web element

in the contact area
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Fig.3 Traction model of the web and idle roller
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Tab.1 The parameters of idle roller and web
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Fig. 4 Tension disturbance caused by the

unbalanced incentives
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Fig.5 Variation law of traction and tension
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Fig. 6 Traction force variation law when

the wrap angle is 60 degree

&L 6 AR, 7E 5 ) 55 Y S S R AR R
= DARN R =i N7 e RIS S K o A D
Y9 60°IE 4251 S Pt 3 W 1 24 0. 093 N/m, 235
W 401 0.15.0. 2 F1 0. 25 B 55 4 = 0. 1 BH45 i
1) 251 A ] AT UL S ol 7 0 T JBE 488 R B0 2 5] 7 )
FAE N
2.2 SRREAXESI AN

R S ) 4R 09 A AR 7R 60° 3 180° 2 [H] B,
RAEAK 0 KFR 1 SR AR K T 5%
TS S B X e 1 R ) A 5| ) RN A 2 T A S Ak R
A 7 iR

P D 7 AT R X e ) R A 2 5 | ) B A AR Y

WKL BRI T OE LU B A A I OB 4. BEE A
34 T SR 42 51 T OB AR . 5] Tyl
R B 28 5 ) R ) 5K T A PRI A L PR S PR
Az AR R A RE T L T ) B AR E s e R T LR
BTNV A A S 1 R SOREAR

LR R W AN T 1) R 1Y R0 A X A 51
Wi £ oAy W A

90 120 150 180

K7 #5348 &R
Fig. 7 The relationship between traction force

and the wrap angle
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Fig. 9 Relationship between speed difference and

wrap angle and friction coefficient

ML 9 AT, B A B 2 B A A A A R S e
HOW 28 K AR 3G IR R AR B 3 P 1 1% a3 8 O
AR (FR400 b A T iz B R AL 1Y) 99 A% 3 B 7
0.83 m/s% 6.67 m/s Z[A]), HK, 2% Fifi 5 JBE 5%
B p BYHGRMHE R Y B R AL o= 0. 1 I, 3 22
i £ 0 185 RT3 R 0 e o 212
3.2 KAFEEMNZMN

MEEEERE = 0.1 AL 0 7E 607,907,120,
180° W AR A3 (16) e 3% 1 1S40, 1T A 1 22
Fgk Iy Z 1) 0 28 AL LA I & 10 TR .

P& 10 AT HT, A0l — E I, T 22 Bl 2 5K 7 11 3
TR R AR BE R BEAR /N . 2k ) — g i) 2
Bl B KM K. 2 = 0.1 AL h 60°HT,
22 Bt 2 9k 1 B0 3h i AR Ak i S R v AR Ak n #
11 iR,

M 43R 0.15,0.2,0. 25 BF 5 4= 0.1 BJ15
Y 258 A TR

0.050r
0.045F
0.0401
0.035F
£0.030}
$50.025F
#0.020F
0.015F
0.010F
0.005F

50 100 150 200
7k J3/(N/m)

Bl 10 2Rk ) H e R
Fig. 10 Relationship between speed

difference and tension

9.8561
#=0.10.9=60°

9.854|

T Z/(107m/s)
o o
o
wn wn
(=] (8]

9.848

9.846

0 1 2 3 4 5
B [8)/s

B 11 2E Ak B I o &
Fig. 11 Relationship between speed difference

and tension disturbances

4 #F it

1) 3 o BF 5 o R4 i 2% 8 3 1 SR ) 2 S R
T RIS S 1) AR 114 A% 5|y B L R B B R T
DRI 512 o 2 7 i e v A R TG AL 1) AR AR E d2 B Y
A4 T R B/ ML A T R SOR G R

2) W58 T AR A SRS K TR 18
T 3 1) R 19 A P-4 38l A 4 T 42 51 0 BB 5k
AR I Bl T S B S A

3) WF5E T R R S 1) 22 1 R e DR R R
PERUHE . ZRA3 R - TR0 3 i) 4R ) 0 A R BE 4 2R
RO 22 52T AR A

A) A9 5 A AR G ) AR B A R R
2R M R A T2 5 ES KR,
JEE 455 AR ORI 3k F7 — S I ) K 2 R R 1)
BRAY AR T8 s B AR R K ) — I R 4 AR R
R T 2R S 1) 4 1Y) A2 51 T R 5 0 R EE 4 AR
B0 5 I B B i 2 B L S ) BR A A2 5|
R 5 A 3 [0 A1 A8 AN S 48 500D A9 1 T 22 51 0 i 22
B 5K 7 (9 P By T 5 B AR A

DR AP 07 ST i R )L A B A BT K



Th I 45 < v A i AR G 1 R AR S R 467

T 22 S 5 W 3 1) R 22 5 M ) T B IR AR S P 2R
PSS . LTS S A T RE R IE
HEEAGRE 1B 4T 1Y) 1) R ) PR RE 2200, DTG Sy 9 A% iy %
238 (1) R 1) R 8 1) B8 A B B BRI SRR L
B v P i A T RS R SR B AR

5% 30k

[1] SONDERGAARD R R, HOSEL M, KREBS F C. Roll-
to-Roll fabrication of large area functional organic mate-
rials(Review) [ J]. Journal of Polymer Science Part B-
Polymer Physics, 2013,51(1) :16-34.

[2] BANICHUK N, JERONEN J, KURKI M, et al. On
the limit velocity and buckling phenomena of axially
moving orthotropic membranes and plates[ J]. Interna-
tional Journal of Solids and Structures. 2011,48(13):
2015-2025.

[3] NGUYEN Q C, NGO Q H, HONG K S. Transverse
vibration control of axially moving web systems by regu-
lation of axial tension[ C]//International Conference on
Control, Automation and Systems, 2010; 1936-1940.

[4] NGUYEN Q C, HONG K S. Stabilization of an axially
moving web via regulation of axial velocity[ J]. Journal
of Sound and Vibration. 2011, 330(20): 4676-4688.

[5] BUDINSKI K G. Friction of plastic webs[J]. Tribology
International. 2001,34(9): 625-633.

[6] BRAKE M R, WICKERT J A. Tilted guides with fric-
tion in web conveyance systems[]]. International Jour-
nal of Solids and Structures, 2010, 47(21): 2952-2957.

[7] DUCOTEY K S.GOOD J K. A numerical algorithm for
determining the traction between a web and a circumfer-
entially grooved Roller[ J]. Journal of Tribology, 2000,
122(3) :578-584.

[8] BEISEL J A, GOOD J K. The instability of webs in
transport[ J|. Journal of Applied Mechanics, 2011, 78
(1. 1-7.

[9] HASHIMOTO H. Friction characteristics between pa-
per and steel roller under mixed lubrication[ J]. Pro-
ceedings of the Institution of Mechanical Engineers.
Part J: Journal of Engineering Tribology, 2012, 226
(12): 1127-1140.

[10] BRANCA C, PAGILLA P R.REID K N. Governing e-
quations for web tension and web velocity in the pres-
ence of nonideal rollers[J]. Journal of dynamic sys-
tems, measurement, and control, 2013, 135
(1). 011018.

[11] TAN Henny. MA Wenjing, BU Binglu, et al. Study of
web guide slippage phenomena in roll-to-roll embossing
system[ C]//IEEE 2013. 10th IEEE International Con-
ference on Control and Automation (ICCA) . 2013,
1772-1777.

[12] MA Li’e, MEI Xuesong, WU Jimei, et al. The mod-

eling and simulation of the guide roller in web process-
ing system[ C]//2014 International Conference on In-
formation Science, Electronics and Electrical Engineer-
ing, ISEEE 2014. 1766-1769.

(13] SRl i E M. 205, 5. WIRMEH RS MR

SRR AT L) . 79 %2 32 8 K % 4 4, 2014, 48 (11)
86-91.
MA Li’e, MEI Xuesong, LI Yanfeng. et al. Mechani-
cal behaviors of guide Roller in web transfer system
[J]. Journal of Xi’an Jiaotong University, 2014, 48
(11):86-91.

[14] MA Li’e, WU Jimei, MEI Xuesong. Active vibration
control of moving web with varying density[J]. Journal
of Low Frequency Noise, Vibration and Active Con-
trol, 2013, 32 (4): 323-334.

[15] WU Jimei, LEI Wenjiao, WU Qiumin, et al. Trans-
verse Vibration Characteristics and Stabilization of a
Moving Membrane with Elastic Supports[J]. Journal
of Low Frequency Noise, Vibration and Active Con-
trol, 2014,33(1): 65-78.

L16] Ehdg, HR B H , 5% 3K 55 45, 1M1 g B Rl AL = 1) 4 %) B¢ ify

AR B 5T L) ] W6 % B TR % % ). 2015, 31 (2):
159-163.
MA Li’e, SHAO Mingyue, WU Zhiyong, et al. Re-
search on the deflection of the guide roller in gravure
printing machine [ ] ]. Journal of Xi’ an University of
Technology.2015,31(2) :159-163.

[17] DWIVEDULA R V.PAGILLA, P R. Modeling of web
slip on a roller and its effect on web tension dynamics
[C]//Orlando, Florida USA, 2005-5-11. 2005 ASME
International Mechanical Engineering Congress And
Explosion. 2005 :1-8.

C187 X . HUAR 2 St v i R 4 B ) S 5 3 (D], 79 % . V5
LT R, 2007,

LIU Guoping. Friction model and simulation in me-
chanical system[D]. Xi’an:Xi’an Unirersity of Tech-
nology,2007.

(197 B4R, AR T, SRR 30z 3h R 5 ) B R g i oe 0. 4L
PR 5 W 2005, (11) 1 73-74.

HUANG Jun, LI Xiaoning. Study on friction force
model of cylinder in low-speed motion[J]. Machine
Tool & Hydraulics, 2005,(11).:73-74.

[20] Shflig, =ik 5, o5 A, 45 1M1 R B R AL o S5 1o 462 1 ¢
AR T o3 b K A Ak () ). B2 TR, 2014, 35(13)
100-104.

MA Li’e,WU Zhiyong, WU Jimei, et al. Flexural de-
flection analysis and structure optimization of guide
roller in gravure printing machine[J]. Packaging Engi-
neering,2014,35(13): 100-104.

iR T IR, E40)





